NeHMMN*: BTOPpOMN NUNOT CO CTPAHHOCTAMM

2000: Software is eating the world
2010: Al is eating the software
2023: GPT 1is eating Al

*IeHepaTUBHbIN UCKYCCTBEHHbIN MHTENNEKT



NMpeameT nccnepgoBaHus

—-e CnocobHoctn ChatGPT BbizBanu BOJIHY 3KCNEepMMEHTOB NMPpUMEHEHNA NCKYCCTBEHHOIO MHTESINIEKTA NMPAaKTU4YEeCKU B Kaxxgom obnacTtw, rge eCtb KOrHMTUBHaA
aeatenbHoCTb. Llenb HacTosiwero uccnegoBaHusa — npoaHanun3npoBatTb CTaTyC U noTeHUuunasn npuMeHeHnUsA HOBbIX mopaeneu Al.

OMPEAENEHUA

* WUckycctBeHHbIN uHTennekr (Artificial Intelligence, Al*). CBogHbIV TEPMUH ANSA CUCTEM, CMOCOBHBLIX UMUTMPOBATL KOTHUTUBHYIO AeSATENbHOCTb
yernoBekKa: NPUHATME peLUeHNiA B YCNOBUSAX HEONPEAENeHHOCTH, pacrno3HaBaHWe eCTeCTBEHHOIO A3blka, 3ByKa 1 n3obpaxeHni.

* MawuHHoe oby4yeHune (Machine Learning, ML*). OguH 13 noaxonos K peanusauun Al, npu KOTOPOM pesyrbTaT onpeaensieTcsl He anropuTMom, a
CTaTUCTUYECKMMWN MOAENSMUN, KOTOPbIE NCNOSb3YHT 3aKOHOMEPHOCTU, CHOPMUPOBAHHBIE HA TPEHNPOBOYHbLIX AaHHbIX. BKroyaeT knaccuyeckme
cTatucTuyeckme moaenu n HempoHHele cetn. C cepeamHbl 2000-x rogos ML noYTn BbITECHUIIO ApYrMe noaxoabl U ctano CUMHOHUMOM Al.

* HeunpoHHble cetn (Neural Network / Deep Neural Networks, DNN). Mogenu malumHHOro oby4eHuns, Kotopble UMUTUPYIOT paboTy
4erioBeYEeCKOro Mo3ra: BXOAHbIE JaHHbIe NPOXOAAT Yepe3 HENPOHbI (JIMHENHbIE BblipaXeHus1), 00begMHEHHbIE B CrOW. HelpoHbl 0gHOro cnos
nepenaoT pesynsraTt U aKTUBUPYIOT HENMPOHbI CrieaytoLero Cros.

-~ leHepaTuBHbIN Al (Generative Al). HenpoHHble ceTn, CNOCOBHbIE HE TONBKO pacno3HaBaTth, HO U CO34aBaTb KOHTEHT.

* Bbonblue A3bIkoBbIe moaenu (Large Language Model, LLM). HelpoHHble ceTn, 0by4eHHble Ha BOMbLIOM KONMYEeCTBE TEKCTA, 3a
CYET Yero mMoryT abcTparmpoBaTth 3HaHUS M pellaTb HOBbIE 3a4aun.

* Apxutektypa «TpaHchopmep». Hanbonee ncnonbdyemas apxmtektypa ML B ocHoBe 60MnbLUMX S13bIKOBbIX MOAENEN, B TOM YMcne
ChatGPT (Generative Pretrained Transformer). NpegckasbiBatoT cregyowmin anemMeHT (CNoBo), napannesnibHo aHanM3npys B3ammHoe
BnmsiHME A0 50 TbicsY croB*. 3TO NO3BOMSAET YYNTbIBATb CIOXKHbBIN KOHTEKCT M3 MHOXECTBA MCTOYHUKOB OOAHOBPEMEHHO.

*Ha noHb 2023
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CokpalueHus

Al'/ML*  Artificial Intelligence and Machine Learning (MCKyCCTBEHHbI/ MHTENNEKT U MallMHHOEe 0by4yeHune)

DNN Deep Neural Networks (rny6uHHblE HEMPOHHbIE CETK)

GAl Generative Al (reHepaTtuBHbIn Al; rybuHHasa HenpoHHas ceTb (DNN), cnocobHasi cosgaBaTbh TEKCTOBbIA U MYNBTUMEOUNHBLIA KOHTEHT)
LLM Large Language Model (6onbluas si3bikoBas Mo4ernb)

GPT Generative Pretrained Transformer (Hanbonee ncnonb3dyemasi apxutektypa B mogenax LLM, skntoyas ChatGPT)
NLP Natural Language Processing (06paboTka eCTeCTBEHHOIO s13blKa)

CNN Convolutional Neural Network (cBepTo4Hasi HEeMPOHHas CETb)

CVv Computer Vision (KoMnblOTEPHOE 3pEHUE)

NN Neural Networks (HepoHHble ceTn)

RB Rule-based systems (If-then, heuristics) (cuctembl, NOCTPOEHHbIE Ha NpaBuiax)

RL Reinforcement Learning (oby4eHue c nogkpenneHnem)

RNN Recurrent Neural Network (pekyppeHTHast HeMpOHHasi CeTb)

SSL Self-supervised Learning (camooby4yeHne Ha AaHHbIX 6e3 pasmMeTKn 1 NUCXOAA N3 UX BHYTPEHHEN CTPYKTYPbI)

TF Transformer (apxuTekTypa MawmnHHOro obyyeHnsa B ocHoe GPT)

UL Unsupervised Learning (MawunHHoe obyyeHune 6e3 yuntens)

*Nanee B nccnegosaHum Al n ML ncnonb3ytotcs B koHTekcTe Generative Al u Large Language Models (LLM).
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1. OcHOBHbIe HabnaeHUs
MHBecTULUMU
OGnacTn npumeHeHUs1 reHepaTUBHOIo Al
BnuaHue Ha pbIHOK TpyAa
HoBble «CcTapblie» PUCKHU
PerynupoBaHue

NMporHo3bl
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Ctatyc Al*. ocCHOBHbIe HabnaeHUsA

« B3pbIB UHTepeca K Al BbI3BaH Ka4eCTBEHHbIM CKa4KOM reHepaTuBHOro Al* (0co6eHHO A3bIKOBbLIX MoAernien) U OTKPbITUS
AocTyna K Hemy LUMPOKOro Kpyra nonb3oBarenen. Bmecte ¢ atum Al ncnonbayetcs 6onee 20 net n cran 6a3oBoii TEXHOMNOrMeEN,
KaK 3NeKTpU4ecTBO U UHTEPHET.

« NeHepaTuBHbIN Al* achcheKkTUBEH BO MHOIMMX, HO Aarieko He Bo Bcex obnactax. OH yBenvumMBaeT Npon3BOaAUTENbHOCTb, 1€ eCTb
OonbLLO 06 BbEM HECTPYKTYPUPOBAHHbLIX AaHHbIX, BKMNoYas TEKCT, n3obpaxkeHus n meauna. Ho Tam, roe KpUTUYHbl CKOPOCTb, TOYHOCTb U
NPO3paYHOCTb, CreLnanMa3MpoBaHHblie MOAENN 1 anropuTMbl MOTYT ObiTb Gornee adPEKTUBHBI.

* KomnaHuun HaneperoHkKu 3asBMSIOT O NNnaHax BHeApeHUs reHepaTuBHoro Al, HO BHeapeHne naet MeasrieHHo n3-3a
HenpmnemiieMbliX pucKkoB KOH(*)M,EI,eHLI,l/IaJ'IbHOCTI/I, HU3KON npo3pavyHOCTN N CIMOXKHOCTU COOTBETCTBUA 3aKOHOOAATENIbCTBY.

« Al noBnuAn Ha pbIHOK TpyAa B TBop4Yeckow cpepe n obpasoBaHUK. B GonbLUMHCTBE ApYyrux obrnacren oH yBenmymsaeT
NPOU3BOANTENBHOCTb U CO3[1aeT CMPOC Ha HOBblE KOMMNETEHLIUW, B TOM YMCIE ANS CHUKEHUS PUCKOB UCMONb3oBaHus Al.

* PerynupoBaHue Al 3aTpyAHEHO U3-3a OrpaHU4YeHHOCTU AaHHbIX No BNusaHuio Al Ha 6U3HeCc, 3KOHOMMKY U OOLLEeCTBO.
[MpennoxeHna Nno ctpaHam BapbUpytoTCs OT AeTanbHblX TpeboBaHui K Al cuctemam (EC, Kutan, KaHaga) 4O «30HTUYHBIX» NPUHLMUMNOB
B paMKax CyLlecTByloLLero perynuposaHus (BenukobputaHus).

* CHMXeHue TeMNOB pPOCTa TEXHOSIOrMYECKOro CeKTopa U B3pbiIBHOM POCT NOSIb30BaTeNIbCKOro uHTepeca caenanu Al ocHOBHOM
MHBECTULMOHHOU naeen. Kanutanusaumsa Microsoft Belpocna Ha TpeTb, cTapTtarnbl 6e3 BbIpydk/ NonyyYarT MHOTOMUSINapaHYHo
oueHKy. C MapTa Ha pbIHOK BbILLSIN SECATKN CEPBMUCOB OT TEXHOSOrMYEeCKNX nuaepos B gornonHeHune k 400 ctaptanam n gecatkam
open-source-moenen. KoHkypeHuus 3atpygHaeT MOHeTU3auUuo CepBMCOB, HO YBESTMYMBAET CNPOC U CTOMMOCTb BblYUCITUTENBHOW
NHpacTpyKTypbl: KanuTtanusaums Nvidia 3a wecTtb Mecdaues yTpounack 1 npesbicuna 1 TpnH gonnapos CLUA.

*[nsa uenew HacTosLwero nccnegosaHns Al ncnonbsyetcs B koHTekcTe Generative Al n Large Language Models (LLM).
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2. WHBecTMUUM
OGnacTn npumeHeHUs1 reHepaTUBHOIo Al
BnuaHue Ha pbIHOK TpyAa
HoBble «CcTapblie» PUCKHU
PerynupoBaHue

NMporHo3bl
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Mpumepsbl ncnonb3oBaHus™®

Al ncnonb3syetcsa 6onee 20 neT, 1 3a 3TO BpeMs OH cTan 6a3o0BOM TEXHONOINMEU, Kak UHTEPHET U

ANEeKTPpn4yecTBO. B3prB nMHTEepecCa Bbi3BdH Ka4eCTBEHHbIM CKa4KOM TEXHOJIOrMN A3bIKOBbLIX Moaesnien u
AOCTyna K HUM LLINPOKOIro Kpyra nonb3oBaTernien

*CnMCOoK HercYepnbIBatoLLMN

NHTepec B 2005-2023 rr. Bitcoin
Mo KONMMYeCTBY NOMCKOBbIX 3anpocoB (8nsa cpaBHeHNS)

ChatGPT: 100 mnH nonb3oBaTeneun
yepes [Ba MecsiLa nocre 3anycka

Al

l 2012 | 2017 | 2022 |
2000-e: cTaTUCTUYECKME MOAENM

é | |
» dunbTpauusa cnama -
pat 2006: HENPOHHbIE ceTn
» CermeHTaums KNMeHToB | |
obbekToB 2014: reHepaTMBHbIN Al: A3bIKOBblE MOAENN N CO3aaHNe n3obpaxxeHni

» BbisiBneHne TpeHaoB c . I
» BuomeTpus (nuuo, ronoc

» [MporHosnposaHue b pust (nvy ) » CosgaHve Tekcta 2017 T b ( GPT)
» Pacrno3HaBaHue TeKcTa . adpXUTeKTypa « I paHCcpopmMep» (B OCHOBE

» CKOpuHr (6aHKu) » CosnaHue p yp p pmep

> BLSENEHUE SHOMAMMI > Zmn(?Taean;aen:;e CIOXHbIMM 1306 paKeHnii » PoCT KauecTBa co3aaBaemMoro -
» YaT-60Thbl KOHTEHTa : Chat

» lNepeson » CospaHve Buaeo u ayano » [ocTtyn k GPT-3.5 yepes Be6-
» CosfgaHune n nposepka Koaa nHTEpenc

McTouHmkm: arXiv.org,MathWorks, GTrends, CMU
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eHepaTuBHbLIN Al cTan OCHOBHOW MHBECTULUOHHON naeeu

Crapranbl 6e3 npoAaykTa NpuBNeKarT COTHU MUNNTMOHOB gonnapoB. Ctoumoctbe MSFT Bbipocna Ha TpeTb, NVIDIA yTpounacb. BmecTte ¢ aTum pacrter
KOHKypeHuus: 6onee 400 Al ctapTanoB, AeCATKM KOHKypeHToB ChatGPT OoT TeXHONOrm4ecKkMx KOMnaHun.

NHBecTopbl WLYT HOBbIE TOYKM

pocta. B3pblB WHTepeca K
reHepatmeHomy Al B Hosibpe
2022 roga ctan noyTun

€0WNHCTBEHHOW WHBECTULIMOHHON
noeen.

B HanbornbLem BbIUrpbILLE
NUrPOKK Al-MHpaCcTpyKTypbI:
kKanutanu3auyma  Microsoft  3a
lWecTb MecsiueB Bblpocna Ha
30%; Nvidia — 6Gonee 4em Ha
200% w»n npesbicuna 1 TprH
ponnapos CLLA.

KpynHenwee omHaHcupoBaHue
NPMBEKatT BbIXOALbl U3
BeayLmx nadopatopun Al,
Bkntovast OpenAl n Google.

OCHOBHbIe HanpasneHns nx
paboTbl — peLlleHne npobnem
KOprnopaTUBHOIO NCNOSb30BaHNS
reHepatmsHoro Al n ynydweHnue
KayecTBa co34aBaeMoro
KOHTEHTa.

McTounukm: CrunchBase, Pitchbook, Nasdaq

CTtpanuua 8

OTHOCUTeNbLHasA gUHaMMKa CTOMMOCTU akuMi K Hosiopro 2022 ropa (Bbixog ChatGPT)
Oonn. CLWLA

nonb 22 asr. 22 CeHT. 22 OKT. 22 HOs6. 22 aek. 22 AHB. 23 desp. 23 mapTt 23 anp. 23 main 23 WOHb 23
KpynHenwmne nHBecTMUMM B cTpaTtanbl reHepaTtuBHoro Al
MIpA Jons., Bblbopka Ha ocHoBe aHanm3a 450 cTapTanoB, CNMCOK HENCYEPTbIBAKOLUIA
29,00 B ViHeectvumm no 2023 roga
J/ B VHeecTyummn 2023 roga
| OueHka 3a 100%
mapT—uioHb 2023 roaa
4,10 4,00
2,20
| 1,00 1,00 0,26
. 0,3 0,11
OpenAl Anthropic Inflection Al Cohere.ai Character.Al Adept Al Mistral Al
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MawunHHOe oOy4yeHne, HeMPOHHbIe CeTU U reHepaTUBHbIN Al

MawwvHHOoe oby4yeHune: normka UMUTUPYETCA CTaTUCTUKON U MaTeMaTUKOWN. Mcnonb3yeTcA Tam, rae HeT YeTKO BblpaXKeHHbIX npasun v / unu HabnopaeTtcs
6onblan BapuatuBHocTb. C cepeaunHbl 2000-xX rogoB 3TOT TEPMUH CTarl CUHOHMMOM All.

Cnvcok mogenen u anropnTMoB HeMcHepnbIBaoLL M

TPAOULUMNOHHBIE AINTOPUTMbI

PesynbTaTt onpenenstoT anropuTmbl,
OCHOBaHHble Ha NOTNYECKNX
npasunax Unn aBpUCTUKaXx.

e

A 4 A 4

MALWWMHHOE OBYYEHMUE (ML)

PesynbTtaT onpegensieTcs cTaTUCTUYECKUMU MOAENsSIMU Ha 3aKOHOMEPHOCTSIX, CDOPMMPOBAHHbLIX Ha TPEHMPOBOYHbIX AaHHbIX. MoryT
paboTaTb CO CMOXHbLIMWU, HESIBHBIMU Y MEHSIIOLLUMWCS NpaBuiaMu.

CTATUCTUYECKUE MOLEJN HEMPOHHbIE CETU (HC, NN)

BxoaHble gaHHble MPOXoaAT Yepes HENMPOHbI, 00beanHeHHbIe B crion. Kaxabi crion onpegenser,
Kakue HenpoHbl OyayT akTMBMPOBaHbI Ha CrneayoLEeM Croe.

Cnou NN (Layers)

FEHEPATUBHbIA Al
He|7lp0HHble cetTn co3garLline KOHTEHT

Function 2 Function 1

Bonblune A3blKOBbLIE MOAENMU
(Large Language Models, LLM)

A 4

MpennoyTUTEnbHbI, Koraa:

3ajava nMmeet orpaHN4eHHyro
CITOXXHOCTb 1 BApUaTUBHOCTb;

Camooby4atoTcs Ha 6onbLIMX MaccuBax

Haunbonee Ncrosnb3yemble TEeKCTa, co30akoT HOBbIN TEKCT, peLllaroT

KPUTUYHbI rpynnbi: He3HaKOMble 3agayun.
WHTEepNpeTUpyemMoCTb, CKOPOCTb
. erpeccuu
) @ISR perp Mpumepbl: GPT, Palm (Bard)
HET AaHHbIX A9 MalNHHOIo KraccuumkaTopsl \
oby4eHus. . o . )
Yy KnacTepusaums HenpoH — 370 NMHENHOE BblpaXkeHue:

Y3= F(x1*wl + x2*w2 + b).

Bbixoa HepOHOB npeablayLero cnos (X)
B3BelumBaeTca (w, weight) n koppektupyetca (b, -
bias). ®yHkums aktmBauum (F) onpegenseT, 4to Haunbonee nonynapHaa mogens — Diffusion.

ByaeT nepedaHo Ha HEMPOHbI CrieaytoLero cros. Mpumepsl: Dall-E 2, Stability Al, Midjourney

[lepeBbsi peLleHuii Mogenu co3gaHus usobpaxeHum

———————————————————————————————————————————————————— CnoXHoCTb 3afla4, 06 beM AA@HHbIX ——~—————————————————————————— -}




ApxutekTypa HEeMpPOHHbIX ceTen «TpaHccopmep» BbiBena Ka4yecTBO S13bIKOBbIX MoAeren Ha HOBbIN
ypoBeHb. C 2017 roga co3aaHbl AecATKU 6a30BbIX MOoAerneun no Bcemy Mupy, Bknrodasa Poccuro*

OO6yueHue 6a3oBbIX Moaenen TpebyeT MecsLbl U ThICAYU CreLnanu3npoBaHHbIX YANOB, Pecypcbl AOCTYMHbIE NULIb HEKOTOPbLIM KOMMNaHUsAM. O6bLemM
3TUX PECYPCOB MOXHO OLIeHUTb N0 06 beMYy UHBECTULUIA B cTapTanbl reHepatuBHoro UW. (Cm. MHeecmuyuu)

Pa3HoobGpasue «TpaHcgopmepoB» 2017 2018 2019 2020 2021 2022 2023 _
Cnncok HencYepnblBaloLLnii ‘ ‘ -
OpHa 13 nepsbIx PaLM 5 Bard |
«ATTENTION IS open-source FLAN A3LIKORON CEpBICa
ABTOp apXuUTEKTYpbI ALL YOU P yp 1 i Imagen ot Google
«TpaHcdhopmep» 1 Nepeoii NEED» LAMDA
s Gonkwoi open-source- : ALBERT ~ BigBrd ~  GLaM  Minerva
&FJ  MonenmBERT. White paper, rae BERT T5 vIT ~ Switch uL2 PaLM 2
npeacTaBneHa
[o Bbixoga ChatGPT g - 1 —
cunTanu, 4To TexHonorus pxuTeKTypa oo . ‘ Chinchilla
, | eepMind | .
He roToBa As1s MacCoBOro TpaHcopmepos ~ Flamingo
NCMNONb30BaHNA 1U3-3a \ } Gato
PUCKOB. ~ AlphaFold ~ GopherCite
____________________________________________________________________________________________________________________ ~ Gopher  Sparow
OcHOBaHa Kak NpoTMBOBEC API noctyneH | Ha GitHub ¢ 2021 roaa. 1 CLIP MNepBas Bepcusi | | TekyLuas Bepcys
@ 0penAI Google B o6nacTn Al, KOMnaHms ¢ 2020 ropa Ha 6ase GPT-3 || DALL-E ChatGPT ; ChatGPT ;
crasna AOMUHUPYIOLLNM | | GLIDE GPT-35 |  GPT4
paspabot4mkom LLM. GPT - cerr2 HEEE Al GPTinstruct ~ Whisper |
B \ricrosoft OcHoBHOW MHBECTOP U . DeBERTa
m= Microsoft  naptHep OpenAl. : | . e |
____________________________________________________________________________________Plfallg)gl?_-l:____1___T_L![Iflg__NITEE____‘_S_Vyl_r!g-_r_r_a_n_s_fp_r_n_]?f‘ ________ I_EZL'-) ________ __Boc:HoseMHormxoPen-
. Mopgenu conocTtaBuMbl C ZEE EEel & CZO%SEI:’;}ICQA 3352%2’n-
m Google 1 OpenAl. MeHee CM3 " source
yAa4yHoe No3nLMOoHMpPOBaHNE OPT |
noKa OCTaBWmo UX MOAEN B Pythia SeeKer |
e, XLM-RoBERTa ~ mBART HTML  Galactica  [NENEETT NN
@Z OcHoBHoW pa3paboTumk Al- Megatron MT-NLG CV ViT
YMMNoB TPEHMpyeT
NVIDIA. COOCTBEHHbIE MOAENN. 1 1 1 ‘ ‘
Crpatuua 11 Uctounuku: arXiv.org, Stanford Center for Research on Foundation Models, IEEE, Mathworks H

*PbiHoK P® He BKIOYEH B pamMKi AaHHOTO aHanuaa, ** npmaHaHa B Poccum aKcTpeMUcTCKoM opraHusaumen 1 sanpeLlyeHa



BHep,peHMe reHepatTnBHoro Al yacTo NaHNPYOT TamMm, rae «KMOAHO», a He TaMm, rae HanoéonbLWun
noTeHuuan

FeHepaTMBHbLIN Al KaKk reHManbHbIA BTOPOW NMUIIOT CO CTPAHHOCTAMMU, KOTOPOro Haao AepXaTb nog NnpucMoTpomM. Oco6eHHO Npy O6LWEeHNN C BHELUHUM
Mupom. OcHoBHOM noteHuman GAl — rge ecTb 6GonblUMe 06 bEMbI HECTPYKTYPUPOBAHHbIX (TEKCTOBbIX) AAaHHbIX. TaM, rae HyXHbl TOYHOCTb,
Npo3pavyHOCTb U 06paboTka B pearibHOM BpeMeHM, Jyylle noaxoaaT crneunanu3npoBaHHbie MOAenu U anropuTMbil.

lMoTeHuman reHepatnsHoro Al Mprmep BusHec-PyHKLUK Tekywine BHegpeHus™
MAKCUMANbHbIN T -
3 YnpaBneHve 3HaHUAMM, aHanNUTUKa : HepnooueHeHHbIn
* Bbonblon 06beM HECTPYKTYPUPOBAHHbIX - noTteHunan B
TEKCTOBbIX JaHHbIX U3 HECBSA3AHHbIX OnTMMM3aLMA NPOLECCOB : yrnpasneHun
MCTOYHUKOB. IR 3HaHMAMMN, aHaANUTUKE
[On3anH, KOHTEHT (Hanpumep ! N ONTUMMU3ALIUN
+ O6paboTka B pearnlbHOM BPEMEHU, U cueHap:m) ( ) + | + | + ! o 3aumn.
HETOYHOCTUN HE KPUTUYHDI. : HecmoTps Ha puckn
1
Pa3pa6otka O, nccnegoBaHus I [ arak v rannounHaunn,
e ! 4aT-60Tbl U1 MAPKETUHT
BbICOKUA : nonynsapHble KeUCHI
lOpuanyeckasn cnyxo6a L S BHeOpeHus LLM
+ Pabota ¢ BHELUHMMW KOHTpareHTamu. : :
+ | + |
» PaboTta ¢ BblYMCEHUSAMN U hakTaMu. PUHAHCLI U OTHETHOCTL .. L L , MNoTeHuuan B
1
NMoppepxka KNUeHToB = = fiornetike ans -
———————— T- aHanmsa CroXHoMu
. R
| —
~ ~ 1
» TpebytoTcs TOMHOCTb, MHTEPMNPETUPYEMOCTL U MocTaBku u norncTuka X | . MoxeT noBbICUTb
0OpaboTka B pexrMmMe peanbHOro BpeMeHMU. ; ! aBTOHOMHOCTb U
) YnpaBneHue aHepreTMkoun ~ X X | <“——————— TOYHOCTb,
* OrpaHu4eHHbIn 06beM AaHHbIX U y . 1 HEOBXOaMMBI CrieL,
~ 1
BbIYMCIIUTESbHbIX PECYPCOB. npaBneHne obopyaoBaHuem X X B YMMbI Y MOZENN.
*Ha ocHoBe konnuecTtsa ynomuHanunin 8 CMW, npecc-penusax, gopymax, aHanms 3a mapt-man 2023 roga BornbLuion 06bem TEKCTOBbIX JaHHbIX ‘

CKOpOCTb HEKPUTUYHA

CTtpaHunua 12
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Open-source Moaenu reHepaTuBHoOro Al CTaHOBATCA CONOCTaBUMbI MO Ka4yecTBY C NpornpueTapHbIMU
MoAensAMU, CHUXKaIT 6apbep ANA KOPNopaTUBHOIO UCMOMb30BaHUA

3a cyeT NCcnosib30BaHUA rOTOBbIX BECOB U TOHKOW AOHACTPOMKU OpeN-source moaenu BbiAakwT CONOCTaBMMbIN pe3ynbTaTt C
GPT mn Palm (yaTt-60T1 Bard Google) u moryT pabotatb Ha NPOCTOM MOJSIb30BaTeNIbCKOM 060pyaOBaHUN.

« KayecTtBO oOpen-source MoAerien CyWeCTBEHHO YCTynano  3aKpbITbIM CpaBHeHMe kayecTBa Mogernen oTHocutenbHo GPT-4
nponpueTapHbiM cepBucam. CTouMocTb 00y4yeHnss cCOBCTBEHHOM A3bIKOBOW MOLENM, TecTupoBaHue Imsys.org
conoctaBumon ¢ GPT-3, coctaenseT go 10 mnH gonnapos CLUA, 3aHMMaeT mecsubl 1 [ MponpueTapHsie
TpebyeT goctyna Kk gecsatkam Tbicad GPU 1 TpeHUPOBOYHbBIM AaHHbIM. [ open-source
« B mapTte 2023 roga napameTphbl (Beca) 6onbLion A3bIkoBor mogenu LLaMA cTtanu GPT-4 100%
OOCTYNHbI* B open-source. Ha 6Gase Hee nosBunocb MHoxectBo OS mopgenewn, Claudevl 98
pesynbTaT KOTOPbIX NOofb30oBaTeNnn He MOryT oTnNuYnTL oT ChatGPT. aude-v 0
Claude-instant-vl 94%
« JTn mopgenu MoryT paboTtaTb Aaxe Ha AoMallHeM obopyaoBaHun. LLaMA mopenb
3anycTunm Ha HoyTtoyke, iPhone n paxe Ha Toctepe. [lpy atom OS He TpebyroT GPT-3.5-turbo 93%
NOANMCKKX, NO3BOSISKOT TOHKYIO AOHACTPOMKY Ha OaHHbIX KOMMaHuu 6e3 pucka gocTtyna K
KOH(pMAEHUManNbHbIM AaHHbIM. Vicuna-13b*
* BeHuypHble MHBeCTULUN NoAAEpPXKUBAKOT POCT U pa3BUTUE open-source. [MopTtan PalLM-2

no paspaboTke open-source LLM Huggingface npusnek 160 mnH gonnapos CLUA, ero
Tekyllada oueHka — B 2 mnpa gonnapos CLUA. B nioHe 2023 roga ctaptan Mistral Al no
cosgaHnio OS mopenen Onsa KoprnopaTUBHLIX Monb3oBatenen npuenek 113 MnH Koala-13b
ponnapoB CLUA yepes yeThbipe Heaenu nocrne OCHOBaHUS.

Vicuna-7b*

MPT-7b-chat
 OS-momenu ycrioxHAT perynupoBaHue Al. /IX CnoxHO oTcnexuesaTb U B Crnyyae
HeobxogMmocTu BrokMpoBaTb M HaknagbiBaTb WTpadbl. OHKU yXXe UCNOoNb3yHTCA ONd Fastchat-T5-3b
nmutTaumm goctyna k mogensam OpenAl, ux Beca M HaACTPOMKM MOryT OblTb
CKOppEKTUPOBaHbI ANs Bblga4yn 3aBeAOMO NPeaB3sThiX UM ONacHbIX pesysibTaToB. * Ha 6ase LLaMA

McTouHukm: Imsys.org, semianalysis
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Y10 roBopsiT Beaywme uageonoru pa3sutus Al npo pbIHOK TpyAa:

* «Mbl He noHuMaemMm, KaKk oHu (LLM) paboTaloT, Kak MOBNUAKOT Ha NONIUTUKY,
3KOHOMUKY U paboumne mecTar.
Eric Schmidt, ex Google CEO, anpenb 2023 roga, cnywaHusa B koHrpecce CLUA

* «Al no BceMy MMpy MoXeT 3aMeHnTb A0 25% wnnn 300 mnH pabouunx mecrt... Bce
TEeXHONIorm4yeckue peBosnoLUM NPUBOAUIIN K CO34aHNI0 GonbLuero Konu4yectsa
pabounx MecT, 4YeM 3ameLlanmy».

Goldman Sachs, mapt 2023 roga

« «WUcTopua saBnseTca nnoxum npeackasartenem 6yayuwmx coobbIiTun, B 3TOT pas | Your Skllls are irl’epluceable
MOXeT ObITb MO-APYromMy».

Gary Marcus, npodeccop Hemponorumn, NYU, man 2023 roga, cnyliaHus B KoHrpecce §8 IMM’
CLUA | e R [

Sai ~€ying fis in constructigngnd te
w_,* : l e

* «f3blKOBble MOAENU — 3TO UHCTPYMEHTbI, a He cywecTtBa. OHU XOopoLuo
BbIMOJTHSAIOT 3a4a4n, HO He paboTy».
Sam Altman, CEO Open Al, man 2023 roga, cnywaHua B KoHrpecce CLLUA

ABTOp peknambl Ha oTO: areHTcTBO No nogbopy nepcorHana IMPACT (Benbrusi)
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PasButue Al moXxeT NOBNUsATbL Ha PbIHOK TpyAa B TBopuyeckon cdepe n obpasoBaHum

B 6onblUMHCTBe Apyrux obnacrteun Al yBenMumMBaeT NpoM3BOAUTENILHOCTb KOTHUTUBHbLIX 3aZay U co3aaeT CNpoC Ha HOBbIe KOMMEeTeHLUMU, HO He
3aMeluaeT Yyenoseka. PocT 3aHATOCTM MOXeT GbITb CONOCTaBUM C POCTOM 3(h(hpeKTUBHOCTM.

COKPALLUEHUE 3AHATOCTHU POCT 3AHATOCTHU
<€ >
CokpallieHrie BpeMEHUN Ha BbINOIHEHWE KOTHUTMBHbIX 3aAau. PocT BpeMeHn Ha oopaboTKy 1 ycTpaHeHue nocrneactamm npumeHeHus Al,
LLM — 370 kanbKynstop «KOrHUTUBHON AESTENbHOCT» obecneyeHune paboTbl Al: NpUNoXeHUs, MHPPaCTPYKTYpa, AaHHbIE

TBopuyeckue npoceccuum:
An3anHepbl, KONupanTepbl,
My3bIKaHTbl, CLLEHapUCTbI

Al co3gaeT ansaiH, n3obpaxeHus,
CLileHapuK, KHAMM Mo TEKCTOBOMY
3anpocy.

Bpemsi Ha gopaboTKy KOHTEHTa,
cosgaHHoro Al.

MepcoHanbHoe n 55 PocT BpemeHM Ha HOBble hopMaThl 0ByYeHMs,
o6yueHne no no6on penoaasarenu NPOBEPKY 3HAHMNI 13-33 CHKEHNS 3DHEKTUBHOCTM
ancumnnuHe. aomaluHen paboThbl.
Al co3faeT Kofl Mo OM1CaHuo 61 PelweHve npobnem «nobUTenbLCcKoro» Koaa, 3HTPONum
3aAaun, TecTUpyeT W HaxoauT PaspaboTumku WT-nanawadTa us-3a ncnonbaosanus LLM. PocT cnpoca
OLLNBKN. Ha co3gaHve 1 NoaaepXKy NHCTPYMeHToB Al.
Al aHanusnpyeT faHHble, aenaet ODUCTLI 31 PocT BpemeHu Ha paboTy ¢ NpeTeH3naMn 13-3a
NX CBOA, CO3MaeT topnan4eckne P HekoppekTHol paboTkl Al. KOpuanyeckue
AOKYMEHTHDI. BOMPOCHI UCMonb3oBaHusa Al.
OdomcHas u
Al CO30a6T OPUCHBIE OKYMEHTBI 1 aAMMHNCTpPaTMBHas 35 K?CT BpPEMeHU Ha o6pa60Tgy naBWHbI KOHTEHTA, CO34aHHOro
BEET KOPPECTIOHAEHLIO. noaaepxka (nouTa, LOKYMEHTbI, M306paKeHNs).
Al MOXeT aHanMsnpoBaTb TECTbI, MPOBOAWUTL ANArHOCTHKY, Bpaum Il Brewsi Ha cosfanme u noanepxKky
OKa3blBaTb MCUXONONMYECKY0 NoAAepXKy. AdanTauus ynupaeTcs crneumanuanpoBaHHbIX MEAULIMHCKUX Al-Mmoaenen u
B 3aKOHOAATESIbCTBO U BOCMPUATIE TEXHOMOMU NaLMeHTamu. WNHCTPYMEHTOB.

% BpeMeHu, aKcnepTHble oueHkn Stanford, . .
Goldman Sachs, B1 Mpodeccum ¢ HaMbonbLUMM NOTEeHUWanbHbIM BrMsHMeM oT GAI* no konuyecTBy ynomuHaHui 8 CMU H
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Co3paaHue KOHTeHTa: XYAOOXHUKMWN, lﬂ,l’l3al\;‘lHe|Z)bl, nucatesin N My3blKaHTblI

BnusaHue GAIl Ha TBopuYeckue npodeccuu, KoTopble TPaAULUOHHO CYMTANIUCH 3allULLEeHHbIMM OT aBTOMaTU3aLuu,
OKa3anocb CUIIbHeNLUUM.

+ Cnpoc Ha XyJOXHUKOB B pa3paboTke U gusanHe vUrp ynasn Ha o g R"-E )
71% (Kutan, anpenb 2023 roga). KomnaHnn-paspabotymkm urp /\\ W
nosiaratoTcs Ha reHepaTuBHbIe Al-mMogenu ans co3gaHus | . OF
N306pakeHnn n NPUBNEKarT AM3aNHEPOB NULLL AN UHANbHOM
,D,Opa6OTKV|. AMERICA

« CueHapucTbl NlonnuByaa ywnm Ha 3a6acToBKy C o"

1, .
o L ]
TpGGOBaHMﬂMM rapaHTvm no 3auuTe paﬁoqle MeCT U aBTOpCKl/IX ~ ; | s
npaB Ha CLl,eHapl/Il/l, NCMNOoJib30BaBLUNECHA I'IpI/I 06y‘-IeHVII/I 6OJ'IbLIJl/IX 0
4

S13bIKOBbIX MOAESEN.

+ Ha Amazon naBnHOOOpa3HOe KONMMYEeCTBO KHUT, HanUCaHHbIX
ChatGPT (6onee 200 3a dheBparb), 1 OT3bIBOB, HanMcaHHbIX Al.

« Spotify yaanun «CoTHM TbiCcsiY» TPEKOB, CO3AaHHbIX Yepe3
cepBuc Boomy. 31K Tpeku npourpbiBanmcb Apyrummn 6otamu,
KOTOpble Moryyany aBTOPCKME OTYUCTIEHMS.

« Boomy yTBepxAaeT, YTO ero nosfib3oBaTesniv yXxe cosganu
14 mnH TpekoB, unn 13%* Bcen MmpoBon My3sblkn. KadecTBo n
NnonynapHOCTb 3TUX 3anMcen CepPBUC HE PacKpbIBaET.

*Ha man 2023 ropa
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MpenogaBatenu: U3 opatopa B MoaepaTopa M aKk3ameHaTopa

HNomalwHne 3agaHnA cTano CrnoXxHee UCNOMb30BaTb KaKk MHCTPYMEHT NPOBEPKU 3HaAHUKU, noTomMy 4To ChatGPT npumeHsieTcs
npu nx NnoaroTtoBke. 3anpeTUTb UMU BbISBUTb €ro UCMoNib3oBaHUe TeXHUYeCcKn TpyaHo. Akuum komnaHum Chegg. Inc.,
cneunanMsvpyroLwiemMcs Ha NoOMoLLM B BbINOSITHEHUWN AOMALLHMX 3a4aHUN, ynanu B TpU pa3a nocre 3anycka ChatGPT.

» PopmaTt coBpeMeHHOro obyyeHus, nossuBummnca B XVIII Beke, CroumocTb akuuu Chegg Inc.
ycTtapen c nosiBneHuemM uHtepHeta. GAl nogyepkHyn 3To, CTaB
NnepcoHanM3npoBaHHbIM  peneTMTopomM no nwbomy npegmery.

bonee 50% yuutenen wucnonb3ywT ChatGPT exegHeBHO*; 88% 3anyck OGHoBneH 12 00
OTMETUIN NO3UTUBHbBIN 3PEEKT N SKCNEPUMEHTUPYIOT C OPMATOM: ChatGPT NPOrHo3 s 3a

BITMAHNA 24
npegnaraloT cTygeHTam ucnosnb3oBatb ChatGPT ans reHepauuu ChatGPT :

TEKCTa No TeMe, NPOCAT yKadaTb «raruirounHaumumnm» 1 npeanoxnTb

npaBusibHYO BEPCUIO. 27 50

» [JomawHue 3agaHUs MOYTU MOTEPSANIM CMbICST KaK UMHCTPYMEHT
NpoBepPKU 3HAHUM — NO BCeMy MuUpY ux BbinosiHsaeT ChatGPT.
3anpeTtuTb uUnm onpeaennTb UCMNOSb30BaHME TEXHUYECKU CIOXHO.
Akuumn  Chegg Inc., cneunanusvpyloencs Ha noMowm B
BbIMOMHEHNN AOMALUHUX 3a4aHuK, ynanu B TpU pasa nocre 3anycka

2500

25

20.00

17,50
ChatGPT.

1500
» Ponb npenopaBatenen MeHsietcA. CriOXHOCTb  BOMPOCOB 1280
YYEHUKOB, @ BMeCTe C Hel u TpeboBaHusA K KBanudukauyum oyayT
pactM, a npoBepka 3HaHuA Tenepb TpebyeT OGonbLlero X03°
nepCcoHanbHOro obLeHus. Mpenogasartenu CTaHOBATCS ¥ — " o i .
mMogepatopamMn  OUCKYCCUK,  peneTutopamu,  nepcoHarbHbIMU
aK3ameHaTopamu.

*Onpoc npenogaearernen craplien wkonsl B CLUA
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Pa3paboTtka nporpammHoro koga: «Co-pilot, not an Autopilot»

Paspa6otuuku MO nepBbiMu nonyuunu goctyn K GPT (B ocHoBe Copilot) Ha GitHub B 2021 roay. NMpon3BoaUTENbLHOCTb U
YAOBNETBOPEHHOCTb BbIPOCSIU; K MaA€HUIO Crpoca Ha pa3paboTynKoB He NPUBENO.

Tect GitHub: HanucaHue JavaScript ¢ Al (Copilot) n 6e3

» BonblKne A3bIKOBbIE MoAenuM nomorawT paspaborynkam c¢ 2021 ropa.
GitHub 3anyctun TectoBbin goctyn k Copilot Ha 6a3e GPT-3 ot OpenAl ewie B
2021 rogy. Cuctema npegnaraer KoO4 MO YXe HanUCaHHOW 4acTu wunuM no
KOMMeHTapuam. Amazon npeacTtaBun cBoto Bepcuto CodeWhisperer B MtoHe
2022 roga. Google 3asBun, 4TO UCMOMb3YeT aHaNOrMYHbI UHCTPYMEHTapUin As
BHYTPEHHMX pa3paboTok. 78%

71%
» CkopocTb pa3paboTtku npu ucnonb3oBaHun Al Copilot Ha GitHub Bbipocna AA

6onee 4em B ABa pa3a. Al Takke yCKOpPSieT MOUCK OWMBOK 1 aBTOMaTU3NPYET

C Copilot

% 3aBepLUNBLLMX
3agaHue

TecTUpOBaHWe, NMOAroTaBMBaET NPOEKTbI TEXHNYECKOW AOKYMEHTaLUN. Q&
» 3anyck Copilot v apyrux AI-NOMOWHMKOB HEe YMEeHbLIUsT Crpoc Ha ég
pa3paboTumkoB. Al NNOXO CNpPaBNATCA C ANMHHLIM KOOOM WM CROXHbBIMU § §

3agjadamn: pedakTopuHr (PyHKUMA BblgaBan Hepabotarowmn kog B 70%
cny4yaes. B To e Bpems Al XOpOLLO CNpaBnsloTCAa C «AXKYHUOP» 3aJadamu.
OT3bIBbI OT Ucnonb3oBaHuA Copilot

» PacnpocTtpaHeHue Al yBenuuuT cnpoc Ha pa3paboTuymkoB, OCOBEHHO B Metbiue yeurwii va pytary I S
obnactu paspaboTkm n oby4yeHVs HEeMpPOHHbIX ceTen. A poCT «BUTENbCKOro» BLICTpee Momck N A
koga noTpebyeT BpeMeHu paspaboTUMKOB Ha ONTUMU3ALMIO, WHTErpaumio u POGT NPOAYKTUBHOCTH g |

opaboTKu, B TOM Yncre ansa obecnevyeHmnsa 6e3onacHoOCTH.
Aop A YpnosnetsopeHue oT paboTbl 'm

MeHbLue dpycTpaumm '
*B 2022 rogy nogaHel ucku npotme GitHub 3a HapylweHne aBTopckmx npae npu obyyeHnn Copilot Ha koge Apyrux paspaboTymkos (cM. pasgen «PerynvmpoBaHue).

McTounmnkn:GitHub, Stateof.ai
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NeHepaTuBHbLIN Al co3gaeT HOBbIe TUMbI PUCKOB ANA YenoBeka, busHeca u odoLiecTBa

CneKTp pUCKOB OT ObICTPOro pasBUMTUA U AOCTYNHOCTU reHepaTuBHoOro Al pacteT. Haubonee ocTpble cBsi3aHbI €
Ae3nHdopmaumen, KOHpUOEHLNaNbLHOCTLI0, AOCTOBEPHOCTbLIO, HapyLeHUeM NpaB Ha UHTeNNEeKTyarnbHY COOCTBEHHOCTb.

COLUMAJIbHbIE

MHOOPMALIMOHHBIE n
OMNMEPAUNOHHBIE

IOPUOUYECKUE

vV v v v

Puckn no konnyectBy ynomuHaHum (MapT-utoHb 2023 roga)

[e3nHdpopmauuns
BnusHne Ha pbIHOK Tpyaa

«[announHaumny: co3gaHme BbIMbILUIIEHHbIX 0aKTOB
[ocTyn K KOHpUAEHUMAlbHbIM JaHHBIM 3anpoCcoB Nosib3oBaTesniemn
PocT cnama v HM3Koka4eCcTBEHHOro Koaa

«Jailbreaky»: B3nnom 4aT-60TOB Yepes ceputo 3anpocoB (NPOMMTOB)

HapyLueHune npaB UHTENMNEKTyanbHOM COOGCTBEHHOCTU
OTBeTCTBEHHOCTL 3a yuwepb oT «rannounHaununy

OTBETCTBEHHOCTb 3a HecobntogeHne TpedoBaHu npu padoTe ¢
NepCcoHarbHbIMU JAHHBIMM

* beiBwmn CEO Google, oanH U3 0CHOBHbIX MAeonoros pa3sutus Al
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BbiBbopo4Hble NnpumMepbi

Eric Schmidt* cuntaet
Ae3nHdopmMaunio OCHOBHbLIM
puckom GAI, Tak Kak c ero
NMOMOLLIbIO MOXHO J1erko
nogopsaTth couunarnbHble U
PUHaAHCOBbIE NHCTUTYTHI.

Citigroup, Deutsche Bank,
Goldman Sachs, Apple, Google
3anpeLuatoT CoTpyaHMKaM
MCnonb30oBaTb YaT-00ThlI,
BKMOYas COOCTBEHHbIE, 13-3a
pucka owmnbok n
KOH(PMAEHUMANbHOCTU AaHHbIX.

Poct nckoB k OpenAl ot Google
n3-3a reHepauum
HEe4OCTOBEPHbIX AaHHbIX B
OTHOLLUEHMN KOHKPETHbIX MoAen
1N KOMMNaHWUN.



OcHOBHbIe HabnwaeHus
MHBecTULUMU
OGnacTn npumeHeHUs1 reHepaTUBHOIo Al
BnuaHue Ha pbIHOK TpyAa
HoBble «CcTapblie» PUCKHU
6. PerynupoBaHue

NMporHo3bl

CTtpaHuua 22



Peryn;lTopbl NbITAalOTCA CHU3UTb PUCKUN TeHepaTuBHOIO Al B ycnoBusax orpaHN4YeHHbIX AadHHbIX

PocT ncnonbsoBaHus GAIl n cBsizaHHbIX C HUM PUCKOB Bbi3Bas BOJIHY NpeasioXXeHMn No BBeAEHUIO perynimpoBaHus: oT AeTanbHbix Tpe6oBaHum k Al (EC,

Kutan, KaHapa) oo nononHeHMn K CyLwecTBYOLWEMY CeKToparibHOMY perynmpoBaHuio ¢ (poKycom Ha nopgaepxky passutus Al (BenukobputaHusa). Bce noka

Ha cTaguMu o6CyXaAeHUN.

KoHTpornb puckos Al

A

Mopoepxka passutus Al

*

N *
* ¥ % *
* * * .
. *
* *
* 4k

HoBoe perynupoBaHue Al HoBoe perynupoBaHue Al
(cbokyc Ha 3awmTe ueHHocTen EC) (cbokyc Ha cTabunbHOCTU N 3aWwmuTe

O6nacTb perynupoBaHus .
LeHHOCTen coumannama)

OueHka puckoB Al-cuctem

PacnpocTpaHeHMe NO3UTUBHOWN 3HEPrUm

TecTupoBaHue nepen penu3om
INInueHnsunpoBaHue u peructpauyms Al
MapkupoBka Al-KOHTeHTa
MoOHUTOPUHI YeNnoBEeKOM
PackpbiTue anroputMoB
PackpbiTue AaHHbIX Ansa odyyeHus
3awmTa IP-gaHHbIX Ana ooy4yeHus
O6BLACHUMMOCTb peLleHun

HeszaBucumbin ayaut

OTBeTCTBEHHOCTb 0o 20 mnH eBpo / 4% OT BbIpy4YKU OT3bIB NULIEH3UN

McTounukm: europarl.europa.eu, oecd.ai, Stanford, lexology, b1
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MprHLMNbI B paMKax cyLiecTBYHOLLEro
perynupoBaHusi
(cbokyc Ha nogaepxke Al-MHHOBaLMIN)

B pamkax oencTByoLWEro perynnposaHms

v
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NMporHo3bl No TpeHAaam B o0651acT reHepaTMBHOro Al

* PocT MHBecTMUM B TEXHONOrMu, oodneryarowme KoprnopaTuBHOE UCMOfb30BaHUe reHepatuBHoOro Al. OTN TEXHOMOru
OOIMKHbI  0becneynTb KOH(*)WJ,GHLI,I/IaJ'IbHOCTb, Nnpo3pPa4vYHOCTb paGOTbI n cobnogeHne Tpe6OBaHI/Il71 6bICTpOpa3Bl/IBaPOLLI,eFOCFI
perynmnpoBaHUA.

* Poct KOHKYypeHUun cepBuUCcoB reHepatuBHOro Al n nouck nogxoaoB K MX MOHeTU3sauuun. [lecsaTku LUEeHTParim3oBaHHbIX
cepBncoB, COTHMU CTapTanoB N TbiICAYN HE3IABUCUMbIX pa3pa6OT‘-IMKOB, paGOTa}OLLI,VIX Hag open-source moaenAamMmu, yBermimdmBarot
KOHKYpEHUUKO W [OdaBJieHNne Ha LUeHbl. 9T0 npomncxoant oOAaHOBpPEMEHHO C POCTOM 3aTpar Ha «o6yquV|e» Moaenen wu
HeonpeaeneHHoOCTbo B peryrimpoBaHnn.

 HexBaTtka u POCT CTOUMMOCTHU BbIYUCNUTENBHOMU MH(*)paCprKTypbl. KonnyectBo mopenen u CepBMCOB BbI3bIBAET CIIPOC,
KOTOprVI MOXeT npesBblllaTtb AOCTYrMHblIE MOLWHOCTU OO0 10 pa3*. OTO BbI3blBaET poct ctoumoctn GPU, cneunannsnpoBaHHbIX
4mnoB, obnayHbIx Al cepBncoB 1 TEXHOSOMMN ONTUMU3ALUN BbIYNCNEHUN.

* Poct umHBecTMUMM B TexHonorunm BepudUKauMM KOHTEHTa. OTO Heobxogumo Aansa 6opbbbl ¢ Age3nHdopmMaumnen,
MOLLUEHHNYECKNM KOHTEHTOM 1 CNaMOM, CTOMMOCTb CO34aHus KOTopbIX Briarogaps Al CTpeMnTcs K Hynio.

* PocT KonnyectBa MHULMATUB NO perynupoBaHuio Al C Lefibi0 CHUXEHUS pacTyLWUX PUCKOB. Y4UnUTbiBad 9KOHOMUYECKUI
noteHumnan reHepatmeHoro Al, perynatopbl OyoyT uckate 6anaHc mexay nHTepecamm nosb3osarernen, busHeca, rocygapcrea u
nogaep>xkom passutums Al.

*Mo paHHbIM Andreessen Horowitz
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