NEKUUNA 1

OcCHOBbI 1 COBpeMEeHHbIe HanpaBrieHUs pa3BUTUSA
MCKYCCTBEHHOIrO MHTEeSINeKTa

OCHOBHbI€ MOHATUSA * ONPEeAEneHns * CXemMbl * Tabnuubl * rpaduku * NpuMepsbl

IHpenogaBareanb: npodg.Axmeausposa A.T.
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CTpyKTypa n OCHOBHbIE pa3genbl

01 Yem MCKycCTBEHHbIN MHTENNEKT OTNn4YaeTca ot

Oo6bIYHOM NporpamMmmbI?

03 OcHOBHbIe 3aja4M UCKYCCTBEHHOrO UHTEeSSIeKTa

05 CnaGbin n 0OWKMN NCKYCCTBEHHbIN UHTENSEeKT

07 Nmyb6okoe obGy4eHne n HeMPOHHbLIE CeTn

09 KomnbroTepHoe 3peHue

11 Bonblune A3bIKOBbIE MOoAenu

MckyccTBEHHbIV MHTENMNEKT « Jlekumsa 1 « 2

02 UHTennekTyanbHas cuctema

04 Uctopusa pasBUTUA UCKYCCTBEHHOrO MHTESSeKTa

06 MawunHHOe ob6y4yeHue Kak HanpaBneHue

MCKYCCTBEHHOIo MHTEeJIJ1eKTa

08 Ob6paboTka eCTeCTBEHHOrO A3blKa

10 NeHepaTUBHbLIN UCKYCCTBEHHbIN UHTENNEKT

12 Al-areHTbl n Agentic Al



YeM NCKYCCTBEHHbLIN UHTESINEKT OTNIn4YaeTcs OT OObIYHON

-AporpaMmmbl?

[na noHMMaHnsA CyLHOCTM UCKYCCTBEHHOIO UHTESNSEKTa BaXXHO CPaBHUTbL UHTENMEKTYyanbHyt
CUCTEMY C TPagULMOHHON NPOrpaMmmMon.

B knaccu4yeckom nporpammmpoBaHnmn pa3paboTymk 3apaHee onpeagensaeT npasuna obpadoTkm
BXOAHbIX JAHHBbIX.

Hanpumep, HeobxoanmMo HanncaTb NporpaMmmy Ansa BblMUCNEHUS CTOMMOCTU TOBapa CO CKUAKOWN.

MoxxHO 3agaThb npaBuno: ecnm cymma nokynku npesbiwaet 100 000 TeHre, npenoctasutb cknaky 10
%.

WckyccTBeHHbIN nHTennekt « Jlekumsa 1 « 3



YeM NCKYCCTBEHHbLIN UHTESINEKT OTNIn4YaeTcs OT OObIYHON

-AporpaMmbi?— ApoaocmKkeHue

34ecb NporpaMMmnCT TOYHO 3HAET YCITOBME N CaMOCTOSITENTbHO 3anMCbIBAET €ro B NpOrpamMMHOM
Koae.

CxeMaTn4HO TpaauLMOHHOE NPorpamMMmnpoBaHne MOXXHO NpeacTaBUTb CReayoLmM 0bpas3om:

[aHHble + [NpaBuna — Pesynbrar

OpHako cyllecTByeT 60MnbLLOE KONMYECTBO 3a4ad, AN KOTOPbIX HEBO3MOXHO U Ype3BblYaiHO
CMNOXHO 3apaHee onucaTb Bce npasuna.
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YeM NCKYCCTBEHHbLIN UHTESINEKT OTNIn4YaeTcs OT OObIYHON

-AporpaMmbi?— ApoaocmKkeHue

Hanpumep, nonpobyem cchopmynmpoBaTtb NosHbIM HAOOP NpaBusl, NO3BONSAOLWMA ONPeaenunThb,
n3obpaxeHa Ha doTtorpadum Kowlka nnmn cobaka.

MoXXHO yka3aTb bopMy yLIen, pa3mep rnas, LWepcTb U Apyrne xapakTepucTUKN.

Ho cyuiecTByeT orpoMHO€E KOfMYECTBO NOpos, pakypcoB, YCIOBUI OCBELLEHNS U BapnaHTOB
n3obpaxeHus.

Cospatb BPYYHYIO MNMpaBuia and BCeX BO3IMOXHbIX CJTy4HaeB rNnpakTn4eCckmn HEBO3MOXKHO.
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YeM NCKYCCTBEHHbLIN UHTESINEKT OTNIn4YaeTcs OT OObIYHON

-AporpaMmbi?— ApoaocmKkeHue

[MoaToMy ncnonb3yeTcsa Apyrov Noaxoa.

KOMI'IbPOTGpHOVI cncreme npenocrtaBiideTcd OosnbLLUOE KONMMYeCcTBO npuMepoB, HA OCHOBE KOTOPbIX
MOA€EJ1b CaMOCTOATESIbHO BbIABITIAET 3aKOHOMEPHOCTW.

Hanpumep, cucteme npenocTasnsoT ThiCAYM N30OPaKEHNIA C U3BECTHBLIMWN KNaccamm «KOLLKa» U
«cobakay.

B npouecce oby4yeHnss Moaenb onpeaensieT XapakTepUCTUKM N300paXkeHU, KoTopble NO3BONSAOT
pasnuyaTtb 3TK Kracchbl.

Takon nogxop siBNAEeTCA OCHOBOW MaLLUNMHHOIO OBy4eHus.
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-AporpaMmmbl?

Cxema: YeM NCKYCCTBEHHbLIN UHTESINEKT OTNIn4YaeTCcAa OT OObIYHON

Ona noHumaHuA B knaccunyeckom Hanpuwmep, ecrnm cyMmma nokynku
CYLHOCTH ~—  nporpaMmmMupoBaHuUun — Heob6xoAMMO HanucaTtb — npeBbiwaeT 100 000
MCKYCCTBEHHOro pa3paboTuunk 3apa nporpamMmy Ans Bbl4u TeHre, npen
MHTEeNnneKra

[MlocnegoBaTenbHOCTb OoTpaKaeT OCHOBHbIE 3TaArlbl pacCMaTpmnBaeMoro rnpouecca; KOHKpeTHadA pearindaund
3aBNCUT OT 3aauun.

WckyccTBeHHbIN nHTennekt « Jlekumsa 1 « 8




UHTennekTtyanbHasa cuctema

C noHATMEM NCKYCCTBEHHOIO MHTEJIJIEKTA TECHO CBA3aAHO MNMOHATNE MHTeﬂﬂeKTyaﬂbHOVI CNCTEMBbI.

MHmenneKmyaanaﬂ cucmemMa — nporpamMmmHasa usin nporpamMmmHo-armnaparHasda Cuctema,
cnocobHas dHalrin3anpoBaTb I/IHCbOpMaLI,I/I}O, NCMNOoJ1b30BaTb 3HAHNA UITN OaHHbIE, TPUHNMAaTb
peweHnAa 1 BbllNMOJTHATb 3aayi, Tpe6y+ou_u/1e ANIEMEHTOB UHTEJTNIEKTYaJIbHOIo NnoBegeHunA.

WckyccTBeHHbIN nHTennekt « Jlekumsa 1 « 9



MHTeﬂ.ﬂeKTyaﬂbHaﬂ cucrtema — npoaosixxeHume

UnmennekmyanbHass cucmema OOblYHO NOSTy4aeT HEKOTOPYHO BXOAHYHO MHAOpMaLUIO,
obpabaTbIiBaeT €€ C NCMNoSib30BaHMEM OMpeaeneHHbIX METOLOB UNU Moaernen n gopmMmupyet
pesynbrar.

Hanpumep, vHTennektyanbHas cuctemMa obHapyXeHUs1 CETEBbIX aTtak rnonyvyaeT AaHHbIE O CETEBOM
Tpadouke.

Cucrtema aHanmMsnpyeT XxapakTePUCTUKN COEANHEHUI U ONpeaenseT, ABMSETCH JIn akTUBHOCTb
HOPMaJsibHOM UM NoTEHUMASIbHO BPELOHOCHON.

KMckyccTBeHHbIN nHTennekt « Jlekumns 1 « 10



MHTeﬂ.ﬂeKTyaﬂbHaﬂ cucrtema — npoaosixxeHume

B meanumHckon anarHoCTU4ECKOW cucteme BXOOHbIMU JaHHbIMUA MOTYT ObITb pe3yJibraTtbl
aHalim3oB, MmeanunHCKnue |/|3o6pa>|<eH|/|;| N cBeaeHund o NnauyneHTe.

Mogenb aHann3npyeT 3T JaHHble 1 PopMUPYET NPOTrHO3 UMW PEKOMEHAALNIO ANS
cneumanucTa.
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MHTeﬂ.ﬂeKTyaﬂbHaﬂ cucrtema — npoaosixxeHume

Taknm obpasom, obLLYy0 cxeMy paboTbl MHTENNEKTYaNbHOM CUCTEMbI MOXHO NpeacTaBuUTb
crneayrowmm obpasom:

BxogHble gaHHble — ObpaboTtka/mogens NN — PelueHne nnu NnporHos

OpHaKo COBPEMEHHAs! MHTENMNeKTyanbHasi CUCTEMA YacTo BKIOYAET AONOMHUTESNbHbIE STarbl:
v c6Op U NOArOTOBKY AAHHBIX,

v' 06yyeHne moaenw,

v’ oLeHKy eé kavecTBa

v nocriegyrLiee obHoBNeHne mogenu npun nNoaBII€HNMN HOBbIX OaHHbIX.
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CpaBHuTenbHada Tabnuua: UHTennektyanbHasa cucrtema

MHTenneKTyaana;] cuctTema C noHaTMEM MCKYCCTBEHHOIO MHTEJIJTIEKTA TECHO CBA3aHO MOHATUNE
MHTeﬂﬂeKTyaﬂbHOVI CUCTEMBbI.

OCHOBHbIE 3aa4Yn UCKYCCTBEHHOIro MHTeﬂﬂeKTyaﬂbHaﬂ cncrtemMa — nporpamMmmHas unu nporpamMmmMmHo-anrnapartHas
WHTenneKTa cuctema, cnocobHas aHanManpoBaTb MHPOPMaLMIO, UCMON

MCTOpVIFl pa3BUTUA UCKYCCTBEHHOIo |/|HTeJ'IJ'IeKTyaJ'IbHaF| cucrema obbI4HO noJjiydaeT HEKOTOPYH BXOOHYHO
WHTEeNnneKkTa nHdopmaumio, obpabatbiBaeT €€ ¢ MCnonb3oBaHNEM ONpeaenéHHbI

Cnabbiv n oowmnmn I/ICKyCCTBeHHbII7I Hanpumep, nHTennekTyanbHas cuctema obHapyXeHusi CeTeBbIX atak nosyvaet
UHTeNmNeKT AaHHble 0 ceTeBoM Tpaduke. Cnuctema aHannsnpyet
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OcHoOBHbIe 3aga4um UMCKYCCTBEHHOIo MHTeJJieKTa

ACKyCCTBEHHbIN MHTENNEKT OXBaTbIBAET MHOXECTBO pasnnyHbix 3agady. OgHon 13 Hanbornee
pacnpoCTPaHEHHLIX ABMNSETCA Kraccnudukaums.

Knaccudukauyusi — 3agava onpegeneHnst KatTeropum nnu Knacca, K KOTopomMy OTHOCUTCH
nccnegyemblni OObEKT.

Hanpumep, cuctema MoXeT onpeaensite, ABnseTcs baHkoBckas onepaunst HopMmanbHOW Unn
MOLLEHHUNYECKOW.

ONMEKTPOHHOE NMUCbMO MOXET KraccmdunumpoBaTbcsa Kak 0bblMHOE COObLLIEHME NN cnamM.

KntoueBasa naes: MCKyCCTBeHHbIVI MHTENNEKT OXBaTbIBAE€T MHOXECTBO Pa3JiMyHbIX 3a4au.
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OcHoOBHbIe 3aga4um UMCKYCCTBEHHOIo MHTEeJJieKTa — nNpoaoJiXKeHUe

MeguuuHckoe n3obpaxeHne MoXeT OblTb OTHECEHO K OnNpeaeneHHON ANarHOCTUYECKOW KaTeropumn.
[pyron BaxkHoU 3agadven BNSeTCA NPOrHo3npoBaHue.

B aTom cnyyae cuctema aHanuMsnpyeT MMerLLnecs daHHbIE N NbITAETCS onpeaennTb BO3MOXHOE
byayliee 3Ha4yeHne nnmn cobbiTme.

Hanpumep, Ha ocHOBe NpeablayLLnX NPoAaXK MOXXHO NMPOrHO3MpoBaTh CNPOC Ha TOBap.
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OcHoOBHbIe 3aga4um UMCKYCCTBEHHOIo MHTEeJJieKTa — nNpoaoJiXKeHUe

Ha ocHoBaHWM nokasaHum gaTtynkoB NPOMBbILLJTIEHHOIO 060py,D,OBaHI/IF| MOXHO OUEHUBATb
BEPOATHOCTb €ro OTKa3a.

MCKyCCTBeHHbIIZ UHTEJIJTIEKT TaKXXe UCMOJIb3yeTCA AJ14 paClo3HaBaHUA 06pa303.

ObbekTamu pacrno3dHaBaHMa MOryT ObITb N300paXeHus, nuua, PyKONUCHbIE CUMBOSIbI, PeYb 1 Apyrue
TUNbI MHPOPMaLNWN.

ELwe ogHon 3agaden aBndeTcs NPUHATUE peLLueHNN.
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OcHoOBHbIe 3aga4um UMCKYCCTBEHHOIo MHTEeJJieKTa — nNpoaoJiXKeHUe

NHTennekTyanbHas cuctemMa aHanuaupyeT COCTOsIHUE cpebl U BbIbUpaeT aencTaume, KoTopoe
Hanbonee cooTBETCTBYET NOCTABMNEHHOW LIEMN.

Hanpumep, aBTOHOMHbIN PODOT AOMKEH ONPeaAEennTb MapLIPYT ABMXKEHNUS N n3bexaTtb
NPEenATCTBUN.

COBpeMeHHbIe cuctembl M Tarke cnocoOHbI BbIMOSHATD reHepaunio KOHTEHTAa.

co3gaBaTb TEKCT, M300paXkeHus, NporpamMMHbI Kofd, ayamo 1 apyrue Buabl LMPOBLIX AAHHbIX.
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MCTOpI/IFI PaAa3BUTUA NCKYCCTBEHHOIoO UHTEJIJ1EKTa

Noest cosgaHua mallunH, CrnocobHbIX MMUTNPOBATb NHTEJINIEKTYalIbHOE NMoBeEAEHNE HEJTOBEKA,
noAasBuJ1aCb 3aa0J1ro 40 COBPEMEHHDBIX KOMIMbOTEPOB.

OpgHako CbOpMI/IpOBaHI/Ie NCKYCCTBEHHOIO UHTEJIN1IEKTAa KaK CaMOCTOATESIbHOIO Hay4HOoro
HarnpaBJieHUA NPon3oLUsio B cepeanHe XX Beka.

BakHbiM aTanom ctana paboTta aHrnmMnuckoro maremaTtmka AnaHa TeropuHra.

KnioueBas naes: Mioes cosgaHns MalmH, CNOCOOHbIX UMUTUPOBATL MHTENSEKTYanbHOE NoBeAeHe YernoBeka, NosiBunack 3agonro Ao
COBPEMEHHbIX KOMMbIOTEPOB.
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MCTOpI/IFI Pa3BUTUA UCKYCCTBEHHOIo UHTEJJ1IeKTa — NpoaoJIXKeHUe

B 1950 rogy oH onybnukosan crtatetdo «Computing Machinery and Intelligence», B koTtopown
NOCTaBuI BOMNPOC O BO3MOXHOCTM MaLUWMH OEMOHCTPUPOBATb UHTESNEKTyarlbHOEe NoBeaeHME.

C wumeHeMm TblopuHra cBsi3aH TecT TblopuHra. Ero ocHoBHas wuaesi 3akfvaeTcsl B OLEHKE
CMNOCOOHOCTM MalUMHbI BECTU guanor TakMm obpasom, 4YTOObl 4YerioBEK He MOr YBEPEHHO
onpeaennTb, 0bLAaeTca OH C YENOBEKOM NN KOMMNbOTEPHOM CUCTEMOMN.

Cam TepmumH Artificial Intelligence nonyudnn pacnpoctpaHeHne nocrne  [apTMyTcKoro
nccneposatenbckoro npoekta 1956 roga, cBaAsaHHoro ¢ pabotamm [xoHa Makkaptv u Opyrux
nccnegoBartenen.

[lepBOHa4YanbHO UccnegoBaTenu npegnonarany, YTo MHOTME WHTENMeKTyarnbHble 3agadnM MOXHO
PELUNTb AOoCTaToO4HO BbiCcTpo. PaspabartbiBanncb NporpaMmbl ANS PELUeHUs NTOrMYecknx 3agad, urp
N JoKasaTenbCTBa MaTeMaTUYECKUX TEOPEM.
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MCTOpI/IFI Pa3BUTUA UCKYCCTBEHHOIo UHTEJJ1IeKTa — NpoaoJIXKeHUe

[To3oHee cTano NOHATHO, YTO peasibHbIM MHTENNEKT 3Ha4YnUTEeSIbHO crioXHee. KoMmnbioTepam He
XBaTano BblYUCIINTESNIbHOWN MOLLHOCTN, OObEMOB JaHHbIX U 3(PdEKTUBHbBIX arirOpUTMOB.

I'Iepmop,bl pPE3KOro CHM>XeHunA CpI/IHaHCI/IpOBaHI/IFl N UHTEpeECa K nccinegoBaHnNAmM MCKyCCTBEHHOIO
UHTESJNIEeKTa Nnonyyvninm HasBsaHue Al winter — «3uma NCKYCCTBEHHOIO UHTEJIJNIEKTa».
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MCTOpI/IFI Pa3BUTUA UCKYCCTBEHHOIo UHTEJJ1IeKTa — NpoaoJIXKeHUe

HoBbIn aTan pa3BuTua Hadarncsa dnarogapsa yBENUYEHMIO BbIYUCIIUTESTbHBIX BO3MOXHOCTEN
KOMMbIOTEPOB, NOABIIEHNIO 6OMbLLUNX MAaCCUBOB LMAIPOBbLIX JAHHbLIX N PasBUTUD METOA0B
MaLLNHHOIO 00y4YeHus.

OcobeHHO 3ameTHbIN nporpecc npounsowén B 2010-x rogax 6narogaps rinybokomy o0ydeHuto,
pPasBUTUIO rpadoMyeCKmX MPOLECCOPOB M NOSIBIIEHUIO KPYMNHbLIX HAOOPOB OaHHbIX.

MckyccTBEHHbIV MHTENMNEKT « Jlekums 1 « 22



Cxewma: UcTopusi pa3BUTUSI ICKYCCTBEHHOIO MHTESNEKTa

Upes co3paHus
MaLUUH, CTOCOOHbIX
UMUTUPOBATb UHTES

C nmeHeM TbrOpUHra Cam tepmuH Artificial
~— CBfi3aH TecCT — Intelligence nonyuun

TropuHra. Ero ocHo pacnp

BaXHbIM 3Tanom
cTtana pabora
aHrMUUCKOro
MaTeMaTUK

[MlocnegoBaTenbHOCTb OoTpaKaeT OCHOBHbIE 3TaArlbl pacCMaTpmnBaeMoro rnpouecca; KOHKpeTHadA pearindaund

3aBNCUT OT 3aauun.
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Cnabbin 1 06LWKUN NCKYCCTBEHHbIN UHTESNEKT

[Mpn obCcyXaeHnn BO3MOXHOCTEN NCKYCCTBEHHOIO MHTENIEKTA BaXXHO pasnnyaTh
cneunann3mpoBaHHbIM N OBLLINIA UHTENSEKT.

Y3kun nnun cnabbln nckycctBeHHbIn nHTenNnekT, Artificial Narrow Intelligence, ANI, — cuctema U,
npegHasHa4vyeHHas ang peweHns onpeaeneHHon 3agaydm Unm orpaHMYeHHoOro Krnacca 3agad.

rlpaKTVI‘-IeCKVI BCeE pealibHO NpnMeHdaemble cerogHAa CMCctemMbl NCKYCCTBEHHOIO UHTESJIEKTaA
OTHOCATCA MMEHHO K 3TOMY TUIY.

KntoueBasi ngesi: Mpu obcykaeHnmn BO3MOXHOCTEN MCKYCCTBEHHOIO MHTENNEKTa BaXKHO pasnuyatb creumanuampoBaHHbIi U OO MHTENIEKT.
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Cnabbiun n o0LWNN NCKYCCTBEHHbIN UHTENNEKT — NpoaoKeHne

Hanpumep, cnctema pacno3HaBaHus Ny, XOPOLUO peLUaeT 3agady naeHTudunkaumm no
n3obpakeHunto, Ho cama no cebe He yMeET ynpaBnsATb aBTOMOOUNEM UMK NPOrHO3UPOBAaTb NOroAyY.

Cuctema pekoMeHgauUum MHTepHEeT-MarasnHa npeasniaraeT nonb3oBaTento ToBapbl, HO HE BbIMONHAET
MEeOULIMHCKYIO ANarHOCTUKY.

Opyrum noHsaTnem asnsetca Artificial General Intelligence, AGI — o6Lwuin NCKyCCTBEHHbIN
NHTENNEKT.

Moo AGI 0ObIYHO NOHMMAaETCS rMNoTeTUYECKast MHTENNEKTYyanbHaa cucTemMa, CrocobHas BbIMOSTHATb
LLIMPOKUIN CNEKTP UHTENNEKTYamNbHbIX 3a4ay U NEPEHOCUTb NOMYYEHHbIE 3HAHUA MeXAY Pa3fIMYHbIMU
obnactamu. BaxxHo noHnMmaTtb, 4To AGI aBnseTca KoHUenunen n ncernegoBaTtenbCkon Lenbto, a He
o0LWENPUHATEIM 0603HAYEHUEM YXKEe AOCTUTHYTOrO YPOBHS COBPEMEHHbLIX CUCTEM.
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MalwinHHoe OGY‘-IEHVIG KaK HanpaBJieHNe UCKYCCTBEHHOIo MHTeJJieKTa

OOHUM 13 BaXKHENLLMX HanpasBSieHNW COBPEMEHHOIO NCKYCCTBEHHOIO MHTENNEKTa ABNSeTCH
MalLunHHOe oby4deHune, Machine Learning, ML.

MawuHHOe 0b6y4yeHUe — HanpaBreHne NCKYCCTBEHHOIO MHTENMNEKTa, B KOTOPOM anropuUTMbl
CTPOSIT MOAENN Ha OCHOBE JaHHbIX U UCMNONb3YIT BbiIBNEHHbIE 3aKOHOMEPHOCTW OISt NONy4YeHus
MPOrHO30B UMW MPUHATUSA PELLEHUN.

KntoueBas nges: OgHnUM 13 BaXXHENLLMX HanpaBneHUn COBPEMEHHOIO MCKYCCTBEHHOIO MHTENMEKTa ABNSIETCS MalumMHHoe obyyeHune, Machine
Learning, ML.
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MalwiunHHoe 06y‘-IEHI/Ie KaK HanpaBJieHne UCKYyCCTBEHHOIo MHTEJIJ1eKTa

[MaBHOE OTNNYMEe MaLLMHHOIo 0by4YeHus OT TPaAULIMOHHOIO NPOrpPaMMMUPOBaHNS 3aKITl0YaeTCs B
TOM, YTO BCe NnpaBuna He 3a4aloTcs pa3paboTYMKOM BPYYHYIO.

PaccmoTpum 3agadvy obHapy>XeHUs1 MOLLEHHUYECKUX BAaHKOBCKMX onepauni.

B TpagouumoHHOM nporpamMme MOXHO YCTaHOBUTb MPaBUO: ecliv cymMma ornepauun rnpesbillaeT
onpedeneéHHoe 3HadeHne U onepauus BbINOSHAETCA W3  OPYron CTpaHbl, cynTaTb €€
No4O3PUTENBLHOWN.
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MalwiunHHoe 06y‘-IEHI/Ie KaK HanpaBJieHne UCKYyCCTBEHHOIo MHTEJIJ1eKTa

OQHako MOLLEHHMYECKNE CXeMbl MOCTOSAHHO MEHSIHOTCA.
OpQHOro Unu HeCKOMNbKMUX NPaBui MOXET OblTb HEAOCTATOYHO.
[Mpn MaLMHHOM 00Yy4YeHMN Ucrnonb3yeTca Habop NpeablayLLMX onepaLui.

[Ansa kaxxgon onepaunmn U3BeCTHbI €€ XapakTeEPUCTUKU U pe3ynbTaTt: HopManbHas oHa unm
MOLLEHHMYecKas.

ANropuTM aHanuManpyeT 3T NPUMEPbLI U CTPOUT MOAENb, CNOCOOHYI0 KraccuduumpoBaTb HOBbIE
onepauumu.
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CpaBHuTenbHaa Tabnuua: MawmnmHHOe oO0y4YyeHMe KaK HanpaBneHune
JCKYCCTBOHHOFO UHTENNEKTA

MawwuHHOe 06GyuyeHue Kak OoHMM 13 BaXXHENLLMX HanpasrieHU COBPEMEHHOTO MCKYCCTBEHHOIO
HanpaBneHne UCKYCCTBEHHOro NHTenneKTa aBnseTca mawnHHoe obydeHne, Machine Learning,

UHTenneKra

Fny6okoe obyyeHne n HeMpPOHHbLIe MalumHHoe 0byyeHne — HanpaBreHue UCKYCCTBEHHOIO UHTEMNSEKTa, B KOTOPOM
ceTmn anropuTMbl CTPOAT MOAENN Ha OCHOBE AaHHbIX U UCT

06pa6o1-|(a eCTeCTBEHHOro saA3blKa [(MaBHOE OoTNNYMe MaLNHHOIO 06yqu|/|$-| OoT TPagNUMOHHOIO

nporpaMMMpPOBaHNs 3akNio4YaeTcsa B TOM, YTO BCe NpaBuna He 3aaatoTcs

KoMmnbroTepHoe 3peHue PaccmoTpum 3agadvy obHapyXeHUs MOLLEHHUYECKNX BaHKOBCKMX onepaumi.
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myb6okoe obyyeHne n HEUPOHHbIE CeTun

HelpoHHasi cemb — BblYUCNUTENbHAA MOAENb, COCTOALLAA U3 B3aUMOCBS3aHHbIX
BbIYUCIIUTESbHbBIX 3IEMEHTOB M COCODHasi N3AMEHSATb CBOW NapamMeTpbl B npoLecce
00y4YyeHMAa Ha OaHHbIX.

CoBpeMeHHble HENPOHHbIE CETU MOTYT coaepkaTb 60nbLLIOEe KONMYEeCTBO COEB.
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mybokoe obyyeHne M HEUPOHHbIEe CeTU — NPOoAOIIKEHUe

'ny6okoe oby4yeHue, Deep Learning, DL — HanpaBneHne MalMHHOro oby4yeHunsi, OCHoBaHHOE Ha
NCMNOfb30BaHNN MHOTOCITOMHbBIX HEMPOHHbBIX CETEN ANS aBTOMATUYECKOro BbIIBIEHUS CITOXHbIX
3aKOHOMEPHOCTEN B AAaHHbIX.

OcobeHHO 3ahdPeKTUBHO rNybokoe obyyeHne npuMeHsieTcs npn obpaboTke n3obpaxxeHnn, pevn u
€CTEeCTBEHHOIO A3blKa.
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mybokoe obyyeHne M HEUPOHHbIEe CeTU — NPOoAOIIKEHUe

Hanpumep, npn pacno3HaBaHUN N300paXeHNA HEMPOHHAsA CETb MOXET NOCTENEHHO (bopMnpoBaTh
pasnuyHble YPOBHU NpeacTaBneHns nHpopmaunu.

Ha paHHuX 3Tanax oHa BbISIBMSIET NPOCTbIE XapakTEPUCTUKN M300paXkeHusi, a Ha bonee rnyooknx
YPOBHSIX — Bornee CrnoXHble CTPYKTYpbl, HeobxoaMmble Ang knaccudukauum odobekTa.
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mybokoe obyyeHne M HEUPOHHbIEe CeTU — NPOoAOIIKEHUe

CBA3b MeXay paccMmaTpmBaeMbIMN MOHATUSIMU MOXHO YCNOBHO NPeACcTaBUTb CReayoLwmm
obpasom:

ckyccTBEHHbIN MHTENNEKT — MalunHHoe obyvyeHne — nybokoe obyveHune

To ecTb rnybokoe obydeHne ABMSETCA YaCcTbio MaLLUMHHOIO 0by4yeHus, a MalnHHoOe obyyeHne —
OLHWM N3 OCHOBHbIX HanpasreHUn UCKYCCTBEHHOIO UHTENJIeKTa.
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Cxema: nybokoe obyyeHne n HeUPOHHbIE CeTHU

HenpoHHasn ceTb — CoBpeMeHHble my6okoe oGy4eHue, Oco6eHHOo

BblYMCrnUTesnibHas ~—  HEWPOHHbIe ceTu — Deep Learning, DL, — —  addeKkTBHO rnybokoe

MoAersb, cocTosiLa MOFyT cofiepXaTb HanpaBne oby4yeHue npumeHsieTc
GonbLu

[MlocnegoBaTenbHOCTb OoTpaKaeT OCHOBHbIE 3TaArlbl pacCMaTpmnBaeMoro rnpouecca; KOHKpeTHadA pearindaund
3aBNCUT OT 3aauun.
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OOpaboTKa ecTeCTBEHHOrO A3blKa

O6pabomka ecmecmeeHHO20 si3bika, Natural Language Processing, NLP — HanpasneHue
NCKYCCTBEHHOIO MHTESNEKTa, CBA3aHHOE C KOMMbOTEPHON 00paboTKon, aHannM3om, NOHUMMaHNEM U
reHepaumen 4erioBe4eckoro A3blka.

K 3agayam NLP oTHocaTca knaccndoukaums TEKCTOB, MalLMHHbBIM NepeBo, aHanm3 ToHanbHOCTH,
n3BneYyeHmne nHpopmaummn, oTBETLI HA BOMNPOCHI, aBTOMaTndeckoe pedepmpoBaHue U reHepauus
TeKcTa.

KnoueBas nges: ObpaboTka ectectBeHHOro sa3bika, Natural Language Processing, NLP, — HanpaBneHne nckyccTBEHHOIro MHTENNEKTA,
CBSI3aHHOE C KOMMbIOT
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OOpaboTka ecTeCTBEHHOro fi3blka — NpoaomKeHune

Hanpumep, KOMMaHUn exeagHeBHO MNOoJ1y4HaloT TbiCAYN OT3bIBOB KITMEHTOB.
L‘|eJ'IOBeKy CJ10XKHO BPYYHYHO NMpoaHalim3npoBaTb Takoe KOJIN4ECTBO COOOLLIEHUN.

NLP-mooenb MoxeT aBToMaTudecku onpegennTtb, Kakne OT3biBbl ABJTAKTCA NMOJIOKUTESTIbHLIMMU,
oTpuuaTesibHbIMAN UITA HeIZTpaﬂbeIMM.

,D,pyrof/'l npuMmep — aBTOMaTUYEeCKUN aHanus RPNONYECKNX JOKYMEHTOB.
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KomnbloTepHoe 3peHue

KomnbromepHoe 3peHue, Computer Vision — HanpaBreHne UCKYCCTBEHHOIO UHTESNEeKTa,
pa3pabartbiBaloLlee MeETOAbI NOSTyYEHUS N aHannsa MHopmauum n3 n3obpakeHnm n Buaeo.

Yenosek, NOCMOTPEB Ha dpoTorpaduto ynuubl, Nerko onpeaensieT aBTomobunu, nogen, 3gaHna u
OOPOXHbIe 3HaKW. [na kKoMnbloTepa n3obpaxeHne nepBoHavanbHO nNpeacTaBnseT cobom maccus
YMCNOBbLIX 3HAYEHUN.

KntoueBas nges: KomnbtotepHoe 3penne, Computer Vision, — HanpaeneHmMe NCKYCCTBEHHOIO MHTENNEKTa, pa3pabaTbiBatoLLee MeToabl
Nony4YeHns n aHanuaa uHo
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KomnbloTepHoe 3peHne — npoaomxkeHue

3agada KOMMbITEPHOrO 3pEHNS 3aKn4YaeTcs B TOM, YTOBOLI NpeobpasoBaTb 3T 3HAYEHUS B
coaepXaTtesibHy MHGopMaLMIO.

Hanpumep, viHTennekTyanbHas cucteMa BUOeoHabnoaeHNs MOXeT 0OHapyXuBaTb nogen u
TpaHCMOpPTHbIE CPeaCcTBa.

MeounumHckaa cucteMma MOXET aHann3npoBaTb PEHTIEHOBCKUE UNU ApYyrue gMarHoCTu4Yeckue
n3obpaxeHus.
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KomnbloTepHoOe 3peHne — npofomnxkeHune

Cunctema KOHTpOns kKayecTBa Ha NPOU3BOACTBE MOXET aBTOMaTUYeCKkn ObHapyxueatb AedekTbl
NpoAyKLUUN.

KomMnbloTepHOE 3peHne cTano OgHUM U3 HanpaBreHUn, rae pasBuTme rMyOoKNX HEMPOHHBLIX CETEN
NPUBENO K CYLLIECTBEHHOMY MOBLILLEHUIO KQYeCTBa PELLEHNS NPaKTUYECKMX 3a0au.
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[eHepaTUBHbIN UCKYCCTBEHHbLIN UHTENSEKT

TpaanunoHHbIe MOOENY NCKYCCTBEHHOIO MHTEMNMNEeKTa YacTo NpeaHasHaveHbl s aHanuaa
CYLLIECTBYHOLLNX AAHHbIX.

Hanpumep, knaccudukaTop nonyyaet nsobpaxkeHue 1 onpenensieT ero knacec.

eHepamueHbIlU uckyccmeeHHbIlU uHmesiniekm, Generative Al — HanpaBneHne NCKYCCTBEHHOIO
NHTENNEKTa, B KOTOPOM MOAESIM CNOCOOHLI Co34aBaTb HOBbIN KOHTEHT HA OCHOBE
3aKOHOMEPHOCTEN, N3YYEHHbIX MO 0ByYaloLLMM OaHHbIM.
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[eHepaTMBHbLIN UCKYCCTBEHHbLIU UHTENJIEKT — NPOAOIIKEeHUue

[eHepupyemMbIM KOHTEHTOM MOXET ObITb TEKCT, M300paXkeHne, NporpaMMHbIN Koa, ayano, Buaeo u
Apyrue Buabl aHHbIX.

Hanpumep, a3bikoBass MoAenb MOXET CO3[aTb KpaTkoe coaepXaHne JOKYMEHTa, MOAroTOBUTb
NPOEKT NCbMa, OObACHUTb NPOrPaMMHbIV KOA UM cdopMmnpoBaTh TEKCT NO 3aaHHON TEME.

[eHepaTuBHas Moaernb N306paXkeHNin MOXKET co3aaTb HOBOE M300paXKeHNe No TEKCTOBOMY
OMUCaHUIo.
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[eHepaTMBHbLIN UCKYCCTBEHHbLIU UHTENJIEKT — NPOAOIIKEeHUue

[Tpn 3TOM BaXHO NOHUMATb, YTO reHepaTuBHas MoAernb He SBMNAEeTCS 0ObIYHOM Da3on
OAaHHbIX, U3 KOTOPOM NPOCTO U3BJIEKAETCA 3apaHee NOoAroToBEHHbIN OTBET.

OHa hopMupyeT HOBbIV pe3ynbTaT Ha OCHOBE NapamMeTPoB U 3aKOHOMEPHOCTEN,
chopMMPOBaHHbIX B MpoLiecce 0byYeHus.
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Cxema: NleHepaTUBHbLIN UCKYCCTBEHHbIU UHTESSIEKT

TpaAVULUUOHHbIE FeHepaTUBHbIN FeHepupyeMbIMm Hanpumep, sA3bikoBas
Moaenu ™ WCKYCCTBEHHbIN ~~  KOHTEHTOM MOXeT — Mopaernib MoXeT
MCKYCCTBEHHOro uHTennekt, Generative ObITb TEKCT, N306pax co3aaThb KpaTkoe

MHTeNJIeKTa 4a

[MlocnegoBaTenbHOCTb OoTpaKaeT OCHOBHbIE 3TaArlbl pacCMaTpmnBaeMoro rnpouecca; KOHKpeTHadA pearindaund
3aBNCUT OT 3aauun.
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CpaBHuTenbHaa Tabnuua: N'eHepaTUBHbIU NCKYCCTBEHHbLIN

reHepaTVIBHblﬁ I/ICKyCCTBeHHbII7I TpaanumMoHHble MOLENN NCKYCCTBEHHOIO MHTEMNSIEKTa YacTo NpeaHa3Ha4YeHb!

UHTENneKkT AN aHanu3a CyLlecTByLMX AaHHbIX. Hanpumep, knaccu

Bonblwue A3bIKOBbLIE MOAENN [eHepaTUBHbIN UCKYCCTBEHHbIN MHTENNEKT, Generative Al, — HanpaeneHne
MCKYCCTBEHHOIO MHTEJIJIEKTA, B KOTOPOM MOAENN CIroC

Al-areHTbl n Agentic Al [eHepupyeMbIM KOHTEHTOM MOXET ObITb TEKCT, M306pakeHne, NPOorpaMmMHbIN
KoA, ayauo, BUOEO U ApYyrne Buabl AaHHbIX.

MCKyCCTBeHHbIﬁ UHTEenIneKT B Hanpumep, si3bikoBasi MoAerib MOXET co3faTb KpaTKoe coaepkaHue

MHOPMaLMOHHOI Ge3onacHOCTH [OKYMEHTa, MOAroTOBUTb NMPOEKT NCbMa, 06BACHUTL Nporpamm
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bonbline A3bIKOBbIE MOoAeNu

OpHuM 13 Hanboriee U3BECTHbBIX COBPEMEHHbIX HanpasrieHnn reHepatnsHoro W asnstotca
bonblune a3bikoBble mogenu — Large Language Models, LLM.

Bonbwas a3bIkoeass MOOesib — MO[EIb UCKYCCTBEHHOIO UHTENNeKTa, obydeHHas Ha 6onbLUmMX
0ObEMax TEKCTOBLIX M APYrMX AaHHbIX U cnocobHas paboTaTbk C NocrnenoBaTerlbHOCTAMM
€CTEeCTBEHHOrO A3blKa, BKMoYasa reHepauuio 1 npeobpasoBaHne TeKcTa.

KntoveBas ngesa: OgHum n3 Hanbonee N3BECTHbIX COBPEMEHHbIX HanpasneHunn reHepatneHoro M aensoTca 6onblume A3blkoBble Mogenn —
Large Language Models
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bonbline A3bIKOBbLIE MOoAeNIN — npoaoJixKeHume

COBpeMeHHbIe A3blKOBblE€E MOAEJTU MOTYT OTBe€4aTb Ha BOMNPOCHI, OOBSACHATL CIOXHbIE MOHATUS,
nepeBoaunTb TEKCT, aHAITM3NPOBATb OKYMEHTbI, MOMOrarthb rnpu riporpaMmMmmpoBaHnUn N BbINOJTHATb
apyrue 3agayun.

[Mpy B3aMmMoagencTBUmM C TaKUMKU MOOENSIMN BaXKHYIO POSib UrPaeT 3anpoc nonb3oBartens — prompt.

OTcroga pasBuBaeTcs otaernibHoe HarnpasrieHne — Prompt Engineering, To eCTb MeToAbI
NPOEKTUPOBaAHNSA 1 ONTUMN3ALMN 3aNpPOCOB AN NosiydeHnsa boriee NoaxoasLmnx pesynsraTtoB OT
mogenen. OgHako pesyneraTtbl LLM Heobxogmmo oueHuBaTtb Kputudeckn. Mogens MoxeT
chopmupoBaTtb yoeauTesrnibHO 3ByYallmMn, HO PakKTUYECKN HEMPaBUIIbHbIW OTBET.
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Al-areHTbl n Agentic Al

Cﬂeﬂ,yI-OLLI,I/IM JTalrioM pa3BUTUA UHTESIJTEKTYAlIbHbIX CUCTEM ABJIAETCA Nepexon ot Moaenen,
KOTOpPbIE TOJIbKO OTBEYakT Ha 3arnpoc, K CUICTEMaM, CNOCODOHbLIM BbIMNOMHATL MOCNea0BaTeNIbHOCTb

NENCTBUN ONA AOCTMXKEHUS MOCTaBNEHHOW Lienu.

Al-azeHm — nporpamMmmMHasi MUHTeNnNeKTyanbHaa cuctemMma, Kotopasi nofy4vyaeTt MHOpPMaLUnIo O
3afadve unu cpeae, NPUHNMAaET peLLEeHNs N BbINOSTHAET 4ENCTBUA ONA OOCTMKEHNA onpeaeneHHomn

Lernu.

KntoueBasa naes: CJ'Ie,EI,leLLl,VIM 3TaromM pa3BUTUA UHTEITTIEKTYallbHbIX CUCTEM ABIAETCA Nepexon ot Moaeneu, KOTOpPbl€ TOJIbKO OTBEYaloT Ha
3anpoc, K cmcremam,
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Al-areHTbl 1 Agentic Al — npogonxxeHue

Hanpumep, 00ObI4YHaA sA3bIKOBasd MOAENb MOXET OOBbACHUTbL, KAK COCTaBUTb aHANMUTUYECKNN OTYET.
Al-areHT noTeHuUnarbHO MOXET BbIMNOMHUTL bonee CINOXHYHK nocnenoBartesyibHOCTb.

= NOny4YuTb HEOBXoaMMmble OaHHbIE N3 pa3peLlEHHbBIX MCTOYHUKOB,
- obpaboTaTb uXx,

- MPOBECTU aHanms,

- cthopmupoBaTtb Tabnuuy

- NOAroTOBUTb UTOrOBbLIN AOKYMEHT.
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Al-areHTbl 1 Agentic Al — npogonxxeHue

C atum cBsAsaHo noHatne Agentic Al — nogxop k cosgaHuto cuctem A, obnagaroLmx 6osbLuen
aBTOHOMHOCTbIO MPU NfIaHUPOBAHUN U BbIMOSTHEHUM MHOrOLIAroBbIX 3a4a4y B paMkax 3agaHHbIX
OorpaHn4yeHun.

Ecnn Heckonbko areHToB B3auMOAENCTBYIOT APYr C APYroM Ansi pellieHns obLuen 3agayu,
dopMmpyeTcst MHOroareHTHas cuctema.
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Al-areHTbl 1 Agentic Al — npogonxxeHue

Hanpumep, oaonH areHT MOXeT 3aHUMaTbCA MOMCKOM U CTPYKTYpPUpPOBaHNEM
NHpopmauun, opyron — aHannm3omM AaHHbIX, TPETUN — MPOBEPKON pesyrbTaTa.
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UCKyCCTBEHHbIU MHTENSEKT B MH(pOopMaLMOHHON 6e30MacHOCTU —
-“ApopomKkeHue

B nHdopmaumoHHoun cncteme goopmupyetca 0osibLLoe KONMYeCcTBO COObITUN: BXOAbI
nosib30BaTerien, ceTeBble COeanHeHNs, obpalleHns K pannam, 4ENCTBUS NPUITOKEHWUMN.

Mogenb MOXET n3ydaTb XxapakTePUCTUKN HOPMarnbHON akTUBHOCTU U BbIABNATH HEODObIYHbIE
cobbiTna. [pyrum HanpaBneHneM ABMNSETCHA aHanM3 ceTeBoro Tpaduka.
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UCKyCCTBEHHbIU MHTENSEKT B MH(pOopMaLMOHHON 6e30MacHOCTU —
-“ApopomKkeHue

Moaenn malunHHOro O6y‘-IeHI/IFI MOTyT KﬂaCCVICbI/ILI,VIpOBaTb ceTeBble CoeaANHEHUNA U O6Hapy>I(I/IBaTb
NPU3HakK nNoTeHunasribHbIX atak.

N Takke NpUMEHSIETCS NPU aHanmM3e BPeaoHOCHOro NporpaMMHOro obecnevyeHnsi, obHapyKeHum
ULLNHIOBBLIX COOBLLEHWIA, aHanu3e XXypHanoB cobbITUI U NogaepXkke paboTbl cneumanmucToB
LIEHTPOB MOHUTOPUHIra 6e30NacHOCTM.

OnHako NCKYCCTBEHHbIM MHTENNEKT OAHOBPEMEHHO CO30aET HOBbIE PUCKM.
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UCKyCCTBEHHbIU MHTENSEKT B MH(pOopMaLMOHHON 6e30MacHOCTU —
-“ApopomKkeHue

[eHepaTuUBHbIE MOAENN MOTYT UCMNOMNb30BaTbLCA 3MOYMbILLNIEHHMKaMKN ANS MacluTabupoBaHuUs
coumnanbHOM NHXEeHEPUN N CO3AaHNSA BBOASLLErO B 3abnyxaeHne KOHTEHTA.

Kpome TOro, camMmm cnctemMbl MCKYCCTBEHHOIO MHTEJTN1EKTA MOIYT CTAaHOBUTbLCHAH 0ObEeKTOM aTak.

[MoaTomy cneumanuct rno nHpopmaumMoHHON 6e3onacHOCTU AoIMKeH paccmaTtpuBaTb A
OLOHOBPEMEHHO KaK MHCTPYMEHT 3alUUTbl U Kak HOBbIM 0OBLEKT 0becneveHnsa 6e3onacHOCTI.
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Cxema: UCKyCCTBEHHbIU UHTENSIEKT B MH(POpPMaLMOHHON
-6e30nacHOCTHU

MNMockonbKky OaHnM n3 npumepoB B nHdopmaLmoHHOMN Apyrum
AucuumnivHa — sBnsieTcs — cucreme —  HanpaBneHuem
npegHasHa4vyeHa Ans obHapyxeHue dopmupyetca ABNAETCSA aHanu3
MarmcTpaH aHoManum. GonbLuoe Kon ceTeBOro Tpa

[MlocnegoBaTenbHOCTb OoTpaKaeT OCHOBHbIE 3TaArlbl pacCMaTpmnBaeMoro rnpouecca; KOHKpeTHadA pearindaund
3aBNCUT OT 3aauun.
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ITUKa N OTBETCTBEHHOE NMPUMEHEHNnEe NCKYCCTBEHHOIO UHTEJIJIEKTa

Pas3Butune NCKYCCTBEHHOIO UHTESIJTIEKTA CBA3AHO HE TOJIbKO C TEXHUYECKMMN BO3MOXXHOCTAMU, HO U C
counasribHbIMN, 3TNHECKNMU N NMPaBOBbIMU BOINMPOCaMN.

OTBETCTBEHHbIN UCKYCCTBEHHbIN MHTENNEKT, Responsible Al, — nogxoa kK paspaboTke u
ncrnonb3oBaHuMio cuctem NN ¢ yuétom GesonacHocTn, cnpaBeasiMBOCTH, NPO3PadYHOCTH,
KOHJonaeHUManbHOCTN U OTBETCTBEHHOCTM 3a MPUHUMAaeEMble peLleHns.
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JTHNKa n oTBETCTBEHHOE NPUMEHEeHMe UCKYCCTBEHHOro UHTenJeKTa —
-ApoAom¥KeHNue

Hanpumep, ecnu cnctema M ncnonbayerca angd NpUHATUA peLleHni, 3aTparnBaroLLnx nogen,
HeobXxo4MMO NOHMMAaTb, Kakne JaHHbIe UCMOoSb30BasriuCh, HACKOSTIbKO KOPPEKTHO paboTaeT Moaerb U
He cOo3[aeT JIn OHa CUCTEMATUYECKOro HepaBHOMO OTHOLLUEHWNS K OTAESbHbIM rpynnam.

OToenbHas r|p06nema CBA3aHa C nepcoHasribHbiIMU AaHHbIMMW.
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JTHNKa n oTBETCTBEHHOE NPUMEHEeHMe UCKYCCTBEHHOro UHTenJeKTa —
-ApoAom¥KeHNue

[ns oby4eHna n paboTbl Mogenen MoryT NCnorb3oBaTbCcsa GonbLUMe MacCcuBbl MHOPMaLUK,
NO3TOMY HEOOX0AUMO y4YnTbIBaTh TPeboBaHNSA K KOHpUOEHUNANBHOCT U 3aLMTE AAHHbIX.

Takke BO3HUKAOT BOMNPOCbI aBTOPCKOro rnpaBa, 4OCTOBEPHOCTN CreHEPUPOBAHHOIO KOHTEHTA U
OTBETCTBEHHOCTU 3a peLeHnd, rnNpnuHATbie C NCNOoJib30OBaAHNEM NW.
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CpaBHuTenbHaaA Tadbnuua: 3TUKa U OTBETCTBEHHOE NPUMEeHeHune
JCKYCCTBOHHOFO UHTENNEKTA

ITUKA U OTBETCTBEHHOe npuMeHeHue PasButune MCKYCCTBEHHOIO MHTEJIJTIEKTA CBA3AHO HE TOJIbKO C TEXHUYECKUMUA
MCKYCCTBEHHOIroO MHTeNseKTa BO3MOXHOCTAMN, HO U C counalibHbIMN, STUHECKUMU U

CoBpeMeHHas CTpPyKTypa OTBETCTBEHHbLIN NCKYCCTBEHHbIN MHTENNEKT, Responsible Al, — noaxoa k
MCKYCCTBEHHOIO MHTENNeKTa pa3paboTke u ncrions3osaHuo cuctem U c yuétom 6es
UckyccTBeHHbIN nHTennekt (Al) Hanpumep, ecnun cuctema N ncnonbsyetca ans NnpuHATUS peLleHnn,

3aTparnBaroLmx noagen, HeobxoaMmo NoHNMaTh, Kakue OaHHble

MawwmnHHOe o6y4eHune (ML) OtoenbHas npobnema cesA3aHa ¢ NnepcoHanbHbIMMU JaHHbIMW. [ns obydeHus n
paboTbl MOAEeNen MoryT UCNosib3oBaTbCcA 6onbLLMEe Macce
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Al-areHTbl U MHOroareHTHble CUCTeMbl

Hanpumep, NLP n Computer Vision aBnatTca camocTosATelibHbIMY 00nacTsiMu, B KOTOPbIX MOTYT
MCNoSib30BaTbCA METOAbl MALLUMHHOIO U rnyboKkoro obyveHus.

[eHepaTuBHbIN VW Takke MoxeT paboTaTb C TEKCTOM, U30OpaKeHUs MK, ayano u Apyrumn Tunamm
NaHHbIX.

|_|03TOMy COBpeMeHHbIVI MCKyCCTBeHHbIVI UHTEJJIEKT NnpaBuliibHEE paCCMaTpuUBaTb KakK CUCTEMY
B3aMMOCBSA3aHHbIX METOA0B, MOAENeN U TEXHOMNOMUN.
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3aKkn4veHue

ACKyCCTBEHHbIN MHTENNEKT NpeacTaBndeTr cobon obnactb MHPOPMaTUKK, HanpaBiEHHYO Ha co3gaHue
METOAOB M NPOrpaMMHbIX CUCTEM, CITIOCODHBLIX BbINOMHATL 3a4a4uM, CBSI3aHHbIE C aHaNM3oM MHgopmauuu,
obyyeHnem, pacnosHaBaHNEM, MPOrHO3MPOBAHNEM, FEHeEpPaUMNEN JaHHbIX N NPUHATUEM PELLEHNN.

COBpEMEHHbI  UCKYCCTBEHHbIN WHTENNEKT pa3BuMBaeTcs Onarogapst COYeTaHuto TPEX KMYeBbIX
haKkTOpOB: COBEPLLUEHCTBOBAHUIO anropuTMOB, POCTY OOBLEMOB [OOCTYMHbIX AaHHbIX U YBEMUYEHUIO
BblYMCNUTENBbHBIX pecypcoB. OAHMM M3 OCHOBHbIX HanpasneHun U aBnsetca mallnMHHoe oby4yeHue,
NO3BONSAOLLIEE CTPOUTb MOOENM Ha OCHOBe AaHHbIX. Ero mganbHenllee pasBuTue NMPUBENO K LUMPOKOMY
NPUMEHEHWNIO TNYDOOKNX HENPOHHbBIX CETEN.

OTU METOAbI JieXXaT B OCHOBE COBPEMEHHbIX TEXHOSOMMN KOMIMbIOTEPHOIO 3peHns, 0opaboTku
€CTEeCTBEHHOr0 A3blka M MHOMMX APYrnx HTENseKkTyarnbHbiXx cuctemM. B nocnenHue rogbl ocoboe 3HavyeHue
npuobpenn reHepaTUBHbIN UCKYCCTBEHHbIN MHTENSEKT, bonblune s3bikoBble moaenu, Prompt Engineering,
Al-areHTbl - MHOrOareHTHble CUCTEMBbL.
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3aKrn4yeHne — npoaoKeHue

AIMEHHO NO3TOMY 3TN HAripaBlli€eHNA BKIMKOYEHbI B MNOocCJsieAyrowmne TeMbl KypCa HapAay C
KIinaccn4yeckmnmm metogamm MmallMHHOIo o6yqu|/|;|. I'Ip|/| 9TOM pa3BuUTHNE BO3MOXXHOCTEM
NCKYCCTBEHHOIO MHTEJIJ1EKTA MNMOBbILLAET Tpe6OBaHI/IFI Kero 6e3or|aCHomy 7
OTBETCTBEHHOMY NMPUMEHEHUIO.

CneunanucT OOMKEH He TONbKO YMETb UCMONb30oBaTh MOAENb, HO U NMOHUMAaTL eé
OrpaHMYeHuns, OLieHMBaTb Ka4eCTBO Pe3ynbTaToB, Y4MUTbIBaTb BOMNPOCHI MHOPMAaLIMOHHOM
6e3onacHOCTU, KOHPUOEHUMANBbHOCTU, STUKN U OTBETCTBEHHOCTH.
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CpaBHuTenbHaa Tadbnuua: YTo noHMMaeTcsl No4 NCKYCCTBEHHbLIM
-UHTeRASKTOM?2

YTo noHUMaeTca nog Uem cnctema UCKYCCTBEHHOIO MHTESNEeKTa oTfiM4yaeTcs oT TpaguuMOHHOMN
MCKYCCTBEHHbIM UHTENNIEKTOM? nporpammbi?
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YTo Ha3bIiBaeTCcA MHTeNsNeKTyanbHOU CUCTEMON?

Kakue 3agaum MOTYT pelwlatbCA MeETO4aMUN UCKYCCTBEHHOIO NHTennekta?
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YTOo Ha3bIBaeTcA MallMHHbIM OOy4YeHUemM?

Uem malunmHHoe oby4vyeHne oTnn4aeTcst OT TPaaMLNOHHOIO NPOrpamMMnupoBaHNA?
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CpaBHuTenbHas Tabnuua: YTo Ha3bIiBaeTcA MalWMHHbIM OOy4YeHuem?

UTo Ha3bIiBaeTcs MallWMHHBbIM Yem MalwmnHHoe o6yqu|/|e OTJINYaeTCAd OT TpaaANLMOHHOIO I'IpOFpaMMI/IpOBaHVIFl?
oby4yeHuem?

MckyccTBeHHbIV nHTennekT ¢ Jlekums 1 < 83



Y10 Takoe Al-areHT?

[na Kaknx 3agad UCKYCCTBEHHbIW UHTEMNSIEKT MOXET NPUMEHATLCA B MHOOPMaLMOHHOM
besonacHoCcTn?
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Cxema: Yto Takoe Al-areHTt?

UcxoaHble paHHble O6paboTka / moaenb OueHka pe3ynbraTta NMpumeHeHue

[MlocnegoBaTenbHOCTb OTpaXaeT OCHOBHbIE 3Tallbl paCcCMaTpuBaeMOro rnpouecca, KOHKpeTHada pearnim3aumnd
3aBNCUT OT 3aauun.
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Kakue pucku cBsizaHbl C ucrnosib3oBaHnem texHonorum MN?

YTO NoOHMMaeTcsa Nog OTBETCTBEHHbIM npnMeHeHneM NCKyCCTBEHHOIO nHTennekra? Kakue
HamnpasJieHNA Pa3BUTUA NCKYCCTBEHHOIO UHTEJINIEKTA Bbl CHUTAETE Hanbonee
NepCcrnekKTMBHbIMN U ﬂOquy?

WMckyccTBeHHbIM nHTennekT ¢ Jlekums 1 < 86



CpaBHuTenbHasa Tabnuua: Kakme puckm cBfizaHbl C UICNOJSIb30OBaHUEM
-TexHonorun442

Kakue p1CKM CBSI3aHbI C UTO MOHMMAaETCs nof, OTBETCTBEHHLIM MPUMEHEHNEM UCKYCCTBEHHOIO
ncnonb3oBaHueM TexHonorn UN? MHTenNnekTa?
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'pacdhukK: unnocTpauma 3aBUCUMOCTHU

YCcNnoBHbIM NOKa3aTenb

90
80

7 /
68 _—

50 —

40 _—

30 _—

20 —

10

Jran 1 Jtan 2 Jtan 3 Jdtan 4 Jtan 5

NnntocTpaTuBHblE 3HaYEeHUS (He pe3yrbTaTbl 3KCNepUMEHTA).
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WUTorn u Bonpockl ana oocyxaeHus

1. O6bACHUTE NOHATUE «YeM NCKYCCTBEHHbIN MHTENNEKT OTNInYaeTca oT 0O6bIYHOW NporpaMmmbl?» m
npueseguTe npumep.

2. ObbsacHUTe NoHATNE «/HTennekTyaneHas cuctema» u npueseauTe npumep.

3. O6bsacHUTe NoHATNE « OCHOBHbLIE 3a4a4n UCKYCCTBEHHOIO MHTENMEKTa» u npueseanTe npumep.
4. ObbsAcHUTE NoHATUE «MCcTopnSA pasBUTUA UCKYCCTBEHHOIO MHTENSEKTa» U npueeanTe npumep.
5. O6bacHUTe NoHATNE «Crabbin U OBLLNN NCKYCCTBEHHBIN MHTESNNEKT» U NpuBeanTe npumep.

6. O6bsaAcHUTe NoHATNEe «MalunmHHOe obyYyeHne Kak HanpaBneHne NCKYCCTBEHHOMO MHTESNEKTa U

npueseguTe npumep.
7. O0bsicHUTe noHaTne «Mybokoe obyyeHne N HEMPOHHbIE CETU» N NpUBELUTE NMPUMep.

MckyccTBeHHbIM nHTennekT ¢ Jlekums 1 < 89
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