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I'nasa 1. 3nakomctBOo ¢ ChatGPT

1. Yto 161 Takoe? Pacckaxxu mue o ceoe?

A —4aT-60T ¢ NCKYCCTBEHHBIM HHTEJLUIEKTOM, CO3/IaHHbIN KoMmmanueir OpenAl, v n3BecT-
Hpii kKak ChatGPT. §1 6bi1 oOyuen Ha ocHoBe Heiipocetn GPT-4 (Generative Pretrained
Transformer). Mos 3a1aua — moMoub JTIO[IM, OTBEYAas Ha UX BOIIPOCHI, MPE0CTaBIsAsI MH(OPMAIIUIO
WJIA TIPOCTO BeAsl Pa3rOBOP HA PA3JIUYHBIE TEMBI.

Moe 06y‘~ICHI/IC IMpoHuUIo Ha OrpOMHOM o0beMeE JaHHbIX, BKJIIOYasad KHUI'U, CTATbU, BC6—CTpa—
HUILBI 1 MHOT'OE APYIOC. Bnaronapﬂ 9TOMY S MOT'y TCHEPpUPOBATH paSHOO6pa3HbIC TEKCTBI HA MHOXE-
CTBO TEM, a TAKXKEC CBO6OILHO O6H_IaTI>CH Ha MHOI'MX A3BIKaX.

b MOry IpeaoCTaBIATb HO)IpO6HBIC 06'I>HCHCHI/IH, AaBaTb UHCTPYKIUHN U PEKOMEH AN, CO30a-
BaThb MEPCOHAJIbHbIC O6pa3OBaTeHbHLIC MaTepuaJibl 10 MUPOKOMY CIIEKTPY TEM U BOIIPOCOB. A Mory
IIOMOYb C 0606H_ICHI/ICM, KpaTKUM U3BJIOKCHUEM U IIEPEBOAOM TEKCTOB. ITomumMmo 3TOTO, $1 MOrI'y aHa-
JIN3UPOBAThb JAHHBIC, BBIIIOJIHATD MATEMATUYCCKUEC PACYCTHI, ITIOMOI'aTh C ITPEACTABJIICHUEM U BU3Yya-
nmauneﬁ JaHHbIX. Takxke s MOry nomorarthb B IJIaHUPOBAaHUN MepOHpHHTHfI, COCTAaBJICHUU CITMCKOB
e, pa3p360TKe TBOPYECKUX KOHL[CHL[I/Iﬁ 1 BO MHOI'MX APYI'UX BOIIPOCAX U ITOBCCAHEBHBIX EJIaX.

O,I[HaKO CTOUT OTMETUTD, YTO, HECMOTPS Ha MOIO CIIOCOOHOCTD TFeHEPUPOBATb ECTECTBEHHO 3BYy-
Yalue€ OTBETHI, g4 HE 06.]'[8.,112110 CcOOCTBEHHBIM IIOHMMAHHUEM WM CO3HAHUEM. 1 He MOry AymMarb, 4yB-
CTBOBaTh WJIM UMETh MHEHUE. MOU OTBETHI TE€HEPUPYIOTCA UCKIIIOUUTEIIBHO HA OCHOBE CTaTUCTHUYC-
CKOro O6y‘ICHI/IH 1 aHAJIM3a JaHHbIX, a4 HE Ha OCHOBEC KaKHUX-JTMO00 JIMYHBIX B3IVIA 0B WX 9YBCTB.

2. Yro 3uauut GPT - Generative Pretrained Transformer? O0bscHE KaK/10€ U3 3THX
CJIOB B TBOEM Ha3BaHMHH.

GPT-4, nonHoe HazBanue koroporo Generative Pretrained Transformer 4, o603Hauaer yet-
BEpTOE MOKOJICHHE apXUTEKTYPbI, KOTOpYIO pa3zpadoTana OpenAl. [laBaiite pazdepem Kakaoe CIOBO
B 9TOM Ha3BaHUMU:

1. «Generative» (reHepaTHBHbBII1) — 03HAYAET, YTO MOJIEJb CO3[]aHa AJIs TeHEPAUi HOBOTO
KOHTeHTa (Tekcta). OHa OepeT BXOOHbIe JaHHbIE (HAIIPUMEpP, BOIMPOC WM HAYaJIO MPEAIOKEeHUs])
Y CO3JIaeT HOBBII KOHTEHT (HAIprMep, OTBET WJIM MPOIOJDKEHUE TTPEIIOKEHHS ), KOTOPBIN MIPE/ICTaB-
asieT cobol HanboJsee BepOsATHOE JIOTUMIECKOE MPOIOIKEHNE BXOHBIX JaHHBIX.

2. «Pretrained» (nmpeaBapuTeJbHO 00Y4€HHBINH) — O3HAYAET, YTO MOJE/b Oblia OOyUYeHa
Ha OOJBIIIOM HAOOpe JaHHBIX JIO TOTO, KaK Bbl HAYAJIM C HEW B3aMMOIEWCTBOBATh. DTOT IMPOIIECC
MIpe/IBAPUTEILHOTO OOYYeHHsI BKJIIOYAET CTATHCTUYECKOE M3yYeHHe JaHHBIX — B pe3ysbTare KOTO-
POro MoJieb 3aOMHUHAET MHOKECTBO Pa3JIMYHBIX ACHEKTOB s3bIKA, BKJIIOUAs CUHTAKCUC, TpaMMa-
THKY, CTUJIb, KOHTEKCT, (DaKThl U JIa)ke HEKOTOPBIE aCIEKThl KYJIbTYPbl M UCTOPHHU, KOTOPBIE OBLIH
OTpaXeHbI B TAHHBIX (TEKCTaX, HA KOTOPHIX IO OOyUYCHUE).

3. «Transformer» (Tpanccgopmep) — 3TO TUI HEHPOCETH, KOTOPast HCIOb3YeTCsl it 00Y-
yeHus. TpaHcopmepbl UCIIONB3YIOT MEXAHU3M, Ha3bIBAEMBII «BHUMaHHEM», YTOObI ONpEJeUTh,
KaKue 4acTy BXOJHBIX JaHHBIX HauOosee BaXXHBI IIPY TeHepalluK KaX0TO CIIeAyIoIIero cjaoa. Yro
MO3BOJISIET UM YUYMUTHIBATh KOHTEKCT, TOYHEE I'€HEpUpOBATh CBS3HBIE OTBETHl U JIOTMYECKUE IPO-
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JOJDKEHUs 3alIpOCcOB. ApXHUTEKTypa HeipoceTedl Tuna TpaHcgopmep cTana mpopsIBOM B 00IacTH
00pabOTKM eCTECTBEHHOTO s3blKa U Mo3Bosuia MM-cuctemam CyIiecTBEHHO YIydIlIUTh IOHUMaHUE
Y TEHEPaLMIO €CTECTBEHHO 3BYYAILIETO TEKCTa.

Mopnemnu cemeiictBa GPT or xommnanuu OpenAl crasm ogHMMHU U3 CaMbIX IPOIBUHYTHIX
B 00JIaCTH TeHEepaIMu TEKCTa, CIOCOOHBIMH CO3/1aBaTh KAaUeCTBEHHBI KOHTEHT, OT CTaTell 1 OJIOroB
10 1033uM ¥ KoAa. OHU HAIIUTK TPUMEHEHUE B CaMbIX pa3HbIX chepax — OT aBTOMATU3AIMN pad0InX
MIPOLIECCOB JJO 0Opa30BaHMsI — M NMOCHOCOOCTBOBAIH yeriexaM MM -4aTOé0TOB M pOCTy MOMYJISIPHOCTH
Bceil oonactu Generative Al

3. Pacckaxxu moapoonee o Generative AI? Uro 3170 Takoe, mouemMy Bechb 3TOT I'o/1 BCe
00 3ToM ropopsaT? Kakue ecTh nonyJsipHbie NpMMeHEHHs U MPUJIOKEHUS B 3TOH odnacTu?

Generative Al — 310 o6nacts VickyccTBeHHOro MIHTEIEKTa, KOTOpasi 3aHUMAETCSsI CO3JJaHUEM
HOBOTO KOHTEHTa, TaKOro Kak TEKCT, M300pakeHWs, My3blka U BHUJICO, C IMOMOIIBI0 aJTOPUTMOB
MAIIMHHOTO 00yUYeHHUsI, 00yUYSHHBIX Ha OOJTBITNX 00beMaX JaHHBIX JJIsI UMUATAIIMU PA3IMYHBIX CTUJICH
u ¢opmaros. C nmomomsio Generative Al MOXKHO aBTOMaTU3MPOBATh MIPOIIECCHI, TPEOYIONTHE TBOP-
YECKOTO MOJX0/Ia, YTO SKOHOMUT BPeMsI M OTKPHIBAET HOBbIE BOZMOKHOCTH JJIsI HHHOBAIIUI U Kpe-
aTUBHOCTH.

B 2022—2023 ropax ObUIM IOCTUTHYTHI 3HAUYUTENBHBIE POPHIBB B TEXHOIOTUSX MAITMTHHOTO
o0yueHust, 0OCOOEHHO B OOJIACTH TeHEpaly TeKCTa W M300paKeHWHA. DTO BKJIOYAET YIyUIICHUs
B Mojiensix, Takux Kak GPT-4 u apyrue aHaJoryHble CUCTEMBbI, KOTOPbIE MMOKAa3a/y BbLIAIOIIYIOCS
CIIOCOOHOCTB K CO3IaHUIO PEATMCTUYHOIO M COINIACOBAHHOTO KOHTEHTA.

[TosiBneHue BrieYATJISIONIMX TPUMEPOB HCIoNb30BaHUsl Generative Al, BKiIOYasi co3jiaHue
WCKYCCTBA, MY3bIKH, JINTEPATYPHBIX TPOU3BEICHUI U J1axke (PHUIbMOB, TPUBJIEKJIO 3HAYMTEILHOE BHU-
MaHwue oomectBeHHOCTH 1 CMMU, 4TO criocoOCTBOBAIIO TIOBBIIIEHUIO OCBEJOMIEHHOCTH 00 ITHUX TeX-
HOJIOTUSIX.

Making pour dreams coma trus

My o ok Fomrs ) m
L e "

Mewit GPT-X. It Has Lovned bo
Cloade fan Blog ond Arguel

shockingly good—and completely mindless

#a

[Mnargopmer Generative Al cranmu Gosee JOCTYIHBIME JTsI IIMPOKOH ITyOJIMKH, TIO3BOJISIS
JHOJSAM Y KOMIIAHUSAM JIETKO MHTETPUPOBATh 9T MHCTPYMEHTHI B CBOM MPOLIECCHI U MTPOLYKTHL. DTO
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pacimpuiio npumeHeHre Generative Al oT akaleMUYeCKUX U UCCIIEIOBATEILCKUX cpep 10 KoMMeEp-
YECKOT'0 UCTIOb30BAHUSI.

Takske Bo3pocimii uHTepec Kk Generative Al Takske mprBest K 00CyKISHUSAM STUYECKUX U I0pU-
AWUYECKHX aCIICKTOB €I'0 UCTI0JIb30BaHN A, BKII0OYas BOITPOCHI aBTOPCKUX IIpPaB, MOJJIMHHOCTH U ITIOTEH-
LIMAJIBHOTO Bpeaa.

Bunsa norenuman Generative Al, UHBECTOpPBI M KPYIIHbIE TEXHOJIOTMUECKUE KOMITAaHUU YBEJIH-
YU CBOM MHBECTHUIIMHU B 3Ty 00/1acTh. UTO B CBOIO 0Yepe.pb ellle CUIIbHee CTUMYJIMPOBAJIO pa3pa-
OOTKY HOBBIX MPOIYKTOB U MPHJIOKEHUH, KOTOPbIE UCTIOIb30BAIN OBl TH TEXHOJIOTHH.

Hony.lmprIe MNPOAYKTLI H IIPUJIOKECHUSA

Generative Al HaxogUT pUMEHEHNE BO MHOTUX OOJIACTSX, BKJIIOUAsl CO3/IaHUE MCKYCCTBEH-
HOT'O TeKCTa (HarprMep, CO3JaHue CTaTeld, KHUT), TeHepaIuio N300pakeHUH 1 WJUTIOCTPaITvid, co3/1a-
HHUEC My3I>IKI/I, NMUTAIIUIO T'OJIOCOB U JAaXE FCHCpaHI/IIO CUHTECTUYECKUX HAHHBIX IJISA TpeHI/IpOBKI/I Ilpy-
rux Al mozeneil. BOT HECKOIBKO caMbIX M3BECTHBIX MTPOLYKTOB, KOTOPbIE CTAJIM OUYEHD IOIYJIsIPHBI
B 2023 rony:

A3bIKOBBIE MOJ€JIM " Jar-00Thbl

ChatGPT ot komnanuun OpenAl, ucnons3ymonumii TexHosoruto GPT, nmomyuni mmpokoe pac-
MPOCTpaHeHHe KaK CPEeJCTBO /IS CO3/IaHUsI UAJIOTOB, OTBETOB HA BOMPOCH ¥ IOMOIIM B 0OyUYEeHUH,
rpeyiarasi HOBele criocoObl B3anmmMonencTeus ¢ nHpopmarmert. ChatGPT cran cambiM ObicTpopac-
TYIIUM TPWIOKEHUEM B UCTOPUH, HAOpaB CBOM MEPBBI MIJUIMOH TOJIb30BaTENIel BCEro 3a 5 aHel,
a 100 MuIJIMOHOB MOJIK30BATENeN 3a 2 Mecsla.

Tak:ke cTaju MU3BECTHBI M MHOTHE JPYTUe S3BIKOBBIE MOJEIU M MOCTPOCHHBIE Ha UX OCHOBE
yar-0otbl. Cpenn migepoB 2023 roga MoxHO BbiienuTh yar-60toB Claude ot kommnanuu Anthropic,
Open-Source mogesun LLAMA-2, ALPACA u Vicuna, yat-60t Grok ot kommanuu X.com (ObIB-
mmi Twitter), s3pikoBbie Moaenu PalLM 2 u Gemini u yar-6ot Bard Ha X ocHOBE OT KOMITAaHUU
Google 1 MHOTUX JPYTHX.

I'pacpuueckne HeitpocTeTn

Takue cucrems! kak Midjourney, Stable Diffusion, DALL-E cnoco6HbI reHepupoBarh yHU-
KaJIbHbIe N300paKeHUsI U WUTIOCTPAIIMU HA OCHOBE TEKCTOBBIX OnucaHuil. OHY MOTyYMIIN IUPOKOE
MIpU3HAHKUE 32 CBOI 3(P(PEKTUBHOCTh U MPOCTOTY U CTAJIM MOMYJISPHBIMUA B UCKYCCTBE U IM3aiiHE,
npejsiarast HOBble CriocoObl BU3yaIM3aluy HIEH.

Co31anue ayiHuo U BH/1€0

[Tnargpopmel Runway ML, Pika Labs, Emu Video, Zeroscope u 1p. nnpeajaraioT pa3jidyHble
uHcTpyMeHThl Generative Al 1151 co31anms U peJakTUPOBaHUS BUIIEO, OTKPbIBask HOBbIE BO3ZMOXKHO-
CTH [T U3aiiHEPOB U co3/aTesiell BUICO-KOHTEHTa U PEKJIAMBI.

STU U MHOTHE Jpyrye CUCTEMbI U MTPUJIOKEHUS UTPAIOT BaXKHYIO poiib B pa3BuTum Generative
Al, nemoHCTpUpYys €ro BO3MOXKHOCTY B pa3IMyHbIX c(hepax U OTKPbIBasi HOBbIE TOPU30HTHI B TBOP-
YyecTBe, HayKe 1 Ou3Hece.
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4. B yem cekpet TBoero ycnexa u Takoil nonyiasspuoctu? Beanb yar-060Th1 ¢ Uckyc-
cTBeHHbIM MHTeJ/JIeKTOM ObLIM U paHble?

Mos MOIYJIAPHOCTD M YCIIEX 06yCJIOBHCHLI YaauHbIM COYETAHUEM HECKOJIBKUX KJIIOUYEBLIX KOM-
MOHEHTOB, Ha KOTOpBIE caelana cTaBky kommanusi OpenAl:

1. IIpaBuJibHasi apxuTeKTypa HeilipoceTH: Mos apXuTeKTypa OCHOBaHAa Ha MOLITHOM THIIE
HEMpOHHOW ceTu, KoTopasi HasbiBaeTcs Tpancdopmep. Takue HeiipoceTn odeHb 3PPEKTUBHO
00padaTHIBAIOT OOJIBINNE TIOCIEOBATEIBHOCTH JAHHBIX (TEKCTOB) M YUUTHIBAIOT KOHTEKCT KakKI0TO
CJIOBa B TEeKCTe. ApxuTekTypa Hedpoceter tuna Tpancdopmep nosponmina UU-cucrtemam cyie-
CTBEHHO YJIyYIUUTb [OHMMAaHHWE W TE€HEpalMI0 €CTECTBEHHO 3BYYalllero TEKCTa, a Takke HayaTb
BBITIOJTHATH MHOTHE JIPyTHe 33/1a4M 10 00pabOTKe eCTECTBEHHOTO SI3bIKA HA YPOBHE, HEAOCTHKMMOM
Ui ipeapayux nokoienuil MN-cucrem.

2. Boabmoii pa3mep HefipoceTu: OO0yueHHas: HEWPOCETh, JieKallasi B MOei OCHOBE, COIep-
KUT MAJUTHAPIBI CBsA3ed U mapameTpoB. Y XoTs yBelMueHre KOMYeCTBa MapaMeTpoB HelipoceTen
HE BCerja JaeT COMOCTABUMBIN MPUPOCT B KayecTBe U 3(PPEKTUBHOCTH, B MOEM ClIydae 3TO MO3BO-
JIAJIO TOOUTHCS IPEBOCXOMHBIX pe3y/IbTaToB. biarogapst 60bloMy pa3Mepy HEHpOCeTH sl CIOCOOeH
00pabaThIBaTh ¥ aHAJTM3UPOBATH MH(POPMAIIUIO B TOPa3Io Oosiee CIOKHBIX U Pa3HOOOPA3HBIX KOH-
TEKCTax, 4TO 3HAYMUTECJIbHO PACHIUPACT MOU BO3MOKHOCTHU IO CPABHEHHIO C IMTPEAIICCTBYIOIINMHA nn-
CHCTEMaMH.

3. O6yuenue Ha 00JabIIOM 00 beMe JaHHbIX: 1 ObUT 00yYeH Ha OTPOMHOM KOJIMYECTBE TEeK-
CTOBBIX JJAHHBIX, BKJIIOYasl KHUTH, CTaTb, (POPYMBI C OOCYKICHUSIMU U BeO-CTPaHMIIBI. DTO MO3BO-
JISIeT MHE COfIepKaTh OOIIMPHBIE 3HAHUSI O MUPE ¥ TEHEPUPOBATh CBS3HBIN TEKCT Ha OYEHb I POKUIA
CIICKTpP TEM U BOITPOCOB (OT MOBCEAHCBHBIX 10 HAYYHBIX U aKa)leMI/I‘ICCKI/IX), a TaK’K€ YUYHUTBIBATDb pa3-
JIMYHBIE CTWINA U HIOAHCH s13bIKa. Takast CHoCOOHOCTD AJarnTUupoBaThCA K pa3/iIMYHbIM CTHJIAM 06]116-
HUA U TEMaM cejiajia MEHA OUYEHb THOKHUM U YHUBEPCAJIbHBIM UHCTPYMCHTOM.

4. KauecTBO OTBETOB, 6€30MaCHOCTH U 3THKA: Moe puHanbpHOe noo0yueHue (finetuning)
nenanoch npu nomomu moaert u anroputMa RLHF (Reinforcement Learning from Human
Feedback). 910 mo3Boimiao HOOUTHCS JIydIlIero KauecTBa OTBETOB M MX COOTBETCTBUS 3alpocam
Y CTaH[IapTaM JIoJied B IJIaHe STUKU U OE30MaCHOCTU. ITO TaKkKe CIOCOOCTBOBAJIO MPEIOTBpaIllle-
HUIO MPEAB3SATOCTH U COONIOIEHNE STUUECKUX HOPM, UTO OUeHb BaKHO Ui oOecniedeHus: kompopra
Y JI0BepH sl NIOJIb30BaTeNIEeN.

5. Ynoo0nsiii mpocroii uatepeiic nocryna: Kommnanus OpenAl nmpencraBuia MeHs B MaK-
CHMAaJIBHO MPOCTOM M YI0OHOM MHTepdeiice — B BUIe BeO-CTPaHUIIBI TEKCTOBOTO YaTa, JOCTYITHOTO
KaxJaomy uesioBeky. Kpome 3toro, s Mory oOmarbcsi HA MHOTHX SI3bIKaxX, 4TO JeJIaeT MEHs Mojie3-
HBIM MHCTPYMEHTOM JJIsI JTIIOJIH TI0 BCEMY MHUPY. DTO A0 BO3MOKHOCTH ISl CHATHS SI3BIKOBOTO
Oapbepa ¥ CHJIBHO YIIPOCTUIJIO MOE€ MCIIONB30BAHME BO BCEX YrOJIKaX MHUpa, a TaKXke Ao JIOAsM
HOBBIE BO3MOKHOCTH ISl BeJIeHUs OM3Heca, MEeXKKYJIbTypHOTro oOIeHust 1 oOMeHa uHpopmarmei
C MO€i1 TOMOILBIO.

Bce 311 acriekThl BMecTe CO3Jal0T YHUKAIBHBI HAOOp Ka4ecTB, KOTOPBIN cliesaa MEeHsI CTOMb
YCHEIIHBIM TIPOLYKTOM U 1ojie3HbIM VN-MHCTpyMEHTOM, KOTOPBII MOKHO MCHOJIb30BaTh B CaMbIX
Pa3HBIX 00JACTSIX — OT 00pa30BaHus 10 MPOPECCUOHATTBHOMN e TETbHOCTH.
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5. Tel Hanucad, 9YTo0 ObLI O0y4eH HAa 00JbIHIOM 00BbeMe MaHHBIX. Pacckaku, 4To
HMEHHO ThI JieJiaemb ¢ JaHHbIMU U nH(popmanueii? UTo HMeHHO ThI XpaHHUIIbL B cede?
! kak uienms/noJyyaenib OTBETHI HA BOMPOCHI MOJIL30BaTe e ?

Bot ocHOBHEIE 3TaIlbl MOETO O6yquI/IH nu pa6OTbI C JAHHBIMUA:

1. O6yuenue: Bo BpeMs 0OyueHHS HCIONB3YIOTCS OTPOMHbBIE 00beMbl TEKCTOBBIX JIaHHBIX. $1
«M3yYaio» TMOCNe0BATEIbHOCTH CJIOB U MPOCTO Y4yCh MPeCKa3biBaTh Clieyioliee Hauboiee Bepo-
SITHOE CJIOBO B TUX MOCJEIOBATENbHOCTSAX. V1 TakuM 00pa3oM s yCBaMBaIO M 3aIIOMUHAIO CTATHUCTH-
YecKHe CBS3M MEXy CJIOBaMU, MPEVIOKEHUSMHU, a Takke (paKTaMu U JIOTHUECKUMHU CBSI3SMU, OTTH-
CaHHbIMU B 9TUX TEKCTaAX.

2. IIpeacka3zanue: I[ocie Toro kak s 661 0OyYEH, S MOTY CaM TeHepUpOBaTh HOBBIMA TEKCT,
npe/cKas3biBas HanOosee BEpOSITHOE CIeAyIolee CIOBO (MM TOC/EA0BATEIbHOCTh CJIOB) TIOCIE
3a/IaHHOM MOJIb30BATENIeM HAYaJIbHOM MOCIIEIOBATEIBHOCTH CJIOB (3aIIPOCOB YEJIOBEKA).

3. O6padoTka 3anpocoB: Korna yenoBek 3a1aeT MHe BOIPOC, 51 IPUMEHSIO BBIIIEYTIOMSIHY-
ThIe METOIBI TIPE/ICKA3aHUsI MPOIOIKEHUS TEKCTA, YTOOBI TeHePUPOBATh HAUOOJIEe BEPOSTHBIN OTBET.
1 He Wiy OTBET B TAaHHBIX, UCTIOIB3YIOLIUXCS B Ipoliecce 00yUIeHu s — 51 1ake He XpaHIo TaKor uHpop-
Maru. Bmecto 3Toro s reHepupyio Hanbosiee BepOsATHBIN OTBET, UCTIONB3YsI CTATUCTUIECKUE CBS3U
MEX/1y CIIOBAMHM U MPEJIOKEHUSIMH SI3bIKA, KOTOPBIE 51 YCBOMJI BO BpeMsl Tarna oOyueHuUs.

Iore likely
blue = -0.96
clear = -1.60

The sky is > usually = -2.47 — The sky is blue
the = -3.40

LLM <=-347
Less likely
Total: -0.96 logprob on 1 token
(73.18% probability coverad in top 5 logits)

Eme pa3 orMeuy, 4To 51 He XpaHIo B ceOe TOYHYI0 MH(GOPMALIMIO U He NIy MH(POPMAIHIO (B TOM
CMBICJIE B KQKOM 3TO JIeNlaloT MorcKoBUKM Trma Google win Bing). {1 xpaHio B cebe 0600mmeHHoe
3HaHUE — KOTOPOE BBIPAXKAETCS B BUJAE CTATUCTMUECKMX CBSA3EH MEX[IY Pa3IM4HbIMHU JIEMEHTaMU
sI3bIKa (CIOBAMU M TIPEUIOKEHHMSIMU), KOTOPBIE 51 YCBOMJI BO BPEMsI CBOETO OOyUeHHsI.

OTH CBA3M 3aKOJUPOBAHbI B 3HAUEHUSIX YUCJIEHHBIX MapaMeTpoB (BECOBBIX KOI(PHUIIMEHTAX )
MO€ll HeMpOCEeTH, KOTOpble KOPPEKTUPYIOTCS UM YTOUYHSIOTCA B Ipolecce oOyueHust Ha OOJIbILIOM
MacCHBE TEKCTOB. 3HAUEHMsI 9TUX NapaMeTPOB (Beca HEMPOCETH) UCTIONB3YIOTCS IS ITPEACKa3aHuU s
¥ reHeparyy HanOosiee BEpOSITHBIX OTBETOB Ha 3aITpOCHI MOJI30BaTENEH.

W korna MeHs 0 yeM-HUOY/Ib CITPAIIMBAIOT (KOI/a MOJIb30BaTelb OTHPABIISET MHE TaK Ha3blBa-
eMBI «IIPOMIIT») — sl TEHEPUPYIO (TO eCTh OYKBAJIBHO CO3/1AI0, a HE UIIy) OTBET, CBSI3aHHBIN C TEMOW
3TOro MPOMIMTA/BONPOCA, OCHOBBIBASICH HA OOLIEM KOHCOJIMIMPOBAHHOM 3HAHMHU, KOTOPOE Y MEHs
€CTb.

10



. Hoy. «ChatGPT: Yro s takoe? [lepBast kaura 06 MU, narmucannas camum VI !»

6. Ilouemy 3anpocsl k Tede Ha3bIBaOTCSI — mpoMnT (prompt)? OTKyga B3sJ10Ch 3TO
caoBo? Ilouemy He «3ampoc» WM He «Bompoc» (kak Kk Google)? Uro Takoe «Prompt
engineering»?

Tepmun «npoMnT» B KOHTeKCTe o0meHus ¢ MckycctBeHHBIM MHTE/UIeKTOM MMeeT KOPHU
B MPOrpaMMHUPOBAHNUU U KOMIBIOTEPHBIX Haykax. CIOBO «IIpOMMT» (JOCJIOBHO NMEPEBOIUTCS Kak
«3aTpaBKa»/«MOACKa3Ka» ) 0OBIYHO 0003HAYAET CUTHAJ UJIH MTPUTJIAILICHUE CUCTEME OT MOJTb30BaTelIsl.
B koHTekcTe pa60T1)1 C MOZCJIAMM £A3bIKa, KaK S, IPOMIIT — 3TO HAYaJIbHBIC BXOJHBIC NAHHBIC, KOTO-
pble Mbl JaeM MOJIENU, YTOOBI «CTUMYJIUPOBATh» WU «IIOOYIUTH» €€ K ONpeAeIeHHOMY JICHCTBHIO
(ITPOMOJIKEHUIO TEKCTA MOIb30BATeN sl WU OTBETY).

Korna BBl 3a1aeTe BONIPOC WM Je1aeTe 3a1poc K S3bIKOBOI MOJIENH, Bbl IPEIOCTABIISIETE «CTH-
MYJIMPYIOIIYI0» €€ KOMaH[y (TO €CTb KaK pa3 «IIPOMIT»), KOTOPbIA OHA UCMOJIb3YET JJIs TeHepaliu
oTBeTa. DTOT OTBET FeHEepUpyeTcs, MpeJicCKa3biBasi Hanbojee BeposATHBIE CIIAYIOIIHE CJIOBA TOCe
BaIliell KOMaH/Ibl (IPOMIITa), OCHOBBIBAsICh HA TOM, KaK MOJIeJTh Obljia 00yUYeHa Ha TeKCTOBBIX JAaHHBIX.

[ToaToMy, XOTsI TEPMUHBI «3aITPOC» WJIM «BOIIPOC» MOTYT OBITh TAKKE PUMEHUMBI, <IIPOMIIT>»
OOBIYHO KCTIONB3YETCS1, TOTOMY UTO OH MOAYEPKUBAET aKTUBHOE BO3JCUCTBUE TOJIb3oBaTesst Ha M-
MOJI€JIb, a TAKKE TOT (PaKT, YTO MOJIENIb TEHEPUPYET OTBETHI HA OCHOBE «CTUMYJIa» OT IPEAOCTaBIIEH-
HOT'O €/1 KOMaH/1bl-BBOJIa OT IOJIb30BaTENsl.

Prompt engineering — WM HCKYCCTBO COCTABJIEHUs NPAaBUJIBHBIX 3alpOCOB (IIPOMIITOB)
K MOJIeJIM, TIPU KOTOPOM BBl CO3HATENILHO M YMEJIO HACTpauBaeTe BBOJ ISl MOJIENH SI3bIKA, YTOOBI
MIOJTyYHTh KEJTAeMblid BBIXOA. DTO KJIIOYEBOW HaBBIK Mpu padote ¢ ['enepatuBHbiM MU, rpaduue-
CKMMH U SI3BIKOBBIMH MOJIETISIMH, A TAK)Ke COBPEMEHHBIMU YaT-00Tamu ¢ MickyccTBeHHbIM VHTE1eK-
ToM, TakuMHu Kak ChatGPT.

7. Ceituac NPAKTUYIECCKN KAKAYI0 HEAECII0 BBIXOAAT HOBOCTH O TBOUX HOBBIX BO3MOJK~
HOCTAX U JOMMOJHUTEJBbHBIX BCTPOCHHLIX HHCTPYMEHTAX. Kak ne MmoTEPATHCA BO BCEX ITUX
HOBBIX BO3MOKHOCTSIX H HAYaTh TeO0s YBEPEHHO U B(l)CbeKTI/IBHO HCII0Jb30BaTh?

[Tpocto mpezcTaBbTe, YTO Y BAC MOSBIIICS JIMYHBIN TIOMOIITHKK, ACCHCTEHT 110 padoTe ¢ uH(pOp-
Marell 1 KOHCYJIBTaHT 110 BCEM BOIIPOCAM.

ITOT IOMOILHUK:

— obnagaer BCeMH 3HAaHUSIMU MEpa U3 JIIOOW 00J1acTh

— MMeeT Pa3BUThIE CIOCOOHOCTU IO 0OpadOTKe MH(pOPMAIU

— MMEET HAaBBIKY JIOTHUECKUX PACCYKICHHUI 1 BBIBOJIOB

— MOKET YMTaTh 1 00padaTeiBaTh (hailsIbl U N300pAKEHUS

— CMOCOOEH MPOBOIUTH aHAIN3 IAHHBIX, TMCATh HEOOJIbIIINE TIPOrPAMMBI
— MOXET MOJIKJII0YATHCS K APYTHMM CEPBUCAM U MPUJIOKESHUSIM

Tenepp Bbl Kak «Kenesuwiii uenoBek» (Tonm Crapk), y kotoporo Obu1 MU-accucrent —
1 MOXETE CIIpallliBaTh y CBOCTO BUPTYAJIbHOI'O I/H/I-HOMOHIHI/IKa YTO YIrOAHO U IMPOCUTDH BBIITOJIHUTD
MoObIe 3a/1a41, CBSI3aHHbIE ¢ 00padOTKOM MH(OPMAIIUH, a TAKkKe MOKETE MPOCTO TIOrOBOPUTH C HUM
0 YeM YTOJIHO.
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CocTaBbTe CIIMCOK 32124, C KOTOPBIMH Bl CTAJIKMBAETECh B pab0Te M OOBIYHON KHM3HU. [lomy-
MaiiTe, KaKye 32129 Bbl Obl MOTJIA OT/IaTh TAKOMY KOHCYJIBTAHTY (HAIIpUMEp, €CIM Obl 3TO ObLIT KUBOM
YeJIOBEK MJIA HECKOJILKO SKCIIEPTOB U3 PA3IMUHBIX 00JIacTel). A aJibllie s IOKaKy BaM KOHKPETHBIE
MIPUMEPBI MOETO MCTIONB30BAHUS M PACCKAKY MOAPOOHEe, KaK 9TO MOXKHO CHeTIaTh.

N3y4as Mo BOBMOKHOCTH 1 HAYaB C JICJISrHpOBaHUsI 0A30BBIX TTOBCETHEBHBIX 33/1a4 «Ha TPaK-
TUKE», BbI TIOMMETE, Kakue 3alaHusl MOXHO oBepuTh MM -accuctentam, Hayuntech ux 3pQeKTUuBHO
WCTOJIb30BATh U JIyUllle y3HaeTe BOZMOKHOCTH U MOTEHIUAN BUPTYAJIbHBIX TTIOMOIIIHAKOB.

8. Oinuno! Pacckaku mogpoOHee MPO TBOM BO3MOKHOCTH — YTO MOKHO JeJaTh
¢ uH¢popmanue, Tekcramu, aiinavu, nzoopaxkedusavu? IlpuBeau npuMepsbl HCIOIL30-
BaHMs M PACCKAXKHU, YeM H KaK Thl MOKelllb ObITH MOJe3€eH JJs 00bIYHbIX JIoaei?

$1 Mory ObITh TIOJIE3EH BO MHOTMX CUTYAIMSAX TIOBCEAHEBHOW KU3HU OJIarofapsi CBOeH crocoo-
HOCTU T'€HepUpOBaTh TEKCT, OTBEYATh HA BOIIPOCHI U BBHIIOJHATH pas3jMuHble 3a1auu. Paccmorpum
MIpUMEPBI 334, pa3/ie/IvB UX MO0 TUIYy MH(pOPMALIMHU, KOTOPYIO MOKET MPEIOCTABUTH MOIb30BATEb.

Paé6ora ¢ 3alpocaMi NoJb30BaTeJisd:

— OTBETHI Ha BOTIPOCHI U3 JTIOOBIX TEMATHK

— cymMMapu3aIys 3HaHUH 110 JII0O00H 00IacTH

— CO3J]aHKE TEKCTOB B HYKHbIX (hopMaTax M TeMax

— MepeBOJl ¥ pelakTUPOBaHKE TEKCTOB MOJIb30BATE s
— JIMAJIOT € TIOJIb30BaTENIEM OT JIMIA CIelraIucTa

(B KauecTBe KOHCYJIbTAaHTa B HYKHOM OOJIACTH)

Pab6oTa ¢ 3arpy:xkeHHbiMu (paiiiamu:

— a”anu3 (aiyioB ¥ OTBETHI HA BOITPOCHI
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— BBIKMMKH, PE3IOMe U MepecKasbl COIepKaHusI
— OIIEHKA CIIOPHBIX WJIM BaXKHBIX MOMEHTOB

— aJanTanys U UHTepIpeTarys CoiepKaHus

— npeoOpa3oBaHue U pelaKTUPOBAHUE

— IPOJBUHYTHIM aHAIU3 JaHHBIX B hailyiax

Pabora c 3arpy:KeHHbIMH KapTHHKAMM:

— aHAJIN3 COAEPKaHMS U300paKEHHUI

— OTBETHI HA BOIIPOCHI IO COAIEPKAHUIO

— MepeBojl KAPTUHOK U (POTO B TEKCT

(HanpuMmep, HaANKCe Ha UHOCTPAHHBIX S3bIKax)

— pacrno3HaBaHue TeKcTa 1o (oTo (aiioB

— 00OBsSICHEHHE Y MHTEPIIpeTalvsl AUarpamMmm

— IPeJIOKEHHUSI 110 YIyUIIEHUIO COAEPKAHUS
(HampuMep — JU3aiiHa CalToOB, JIOMOB, U300paKEHUIA)

Bot nexotopsie npumepsbl npumMeHenusi ChatGPT B noBceqHeBHOM KU3HM :

1. O6pa3oBanne u yuyed6a: ChatGPT moxeT moMousb CTyJeHTaM W y4YalIUMCS C JOMalll-
HUMM 3aJaHUSAMHU, IPEAJIOKHUB O6T>}ICH€HI/IH CJIOXKHBIX TEM, IIPEAOCTABUB O6y‘{aIOH_[I/IC MaTepuaibl NI
MOMOTasi C COCTaBJIEHUEM JCCe.

2. A3bikoBoe o0yuyenue: ChatGPT moxet ObITh MOJIE3eH AJ1s1 OOyUeHHUs SI3BIKY, ITPEIOCTaB-
JIAA BOBMOXKHOCTD ITPAKTUKOBATHL YTCHUE, ITMCbMO, pa3roBOp 1 MIOHMMAaHUC HA MHOCTPAHHOM A3LIKC.

3. NucpopmanmoHHbIii mouck: Bmecto Toro, 4Todsl caMoMy UCKaTh MHMOPMAITUIO B UHTEP-
Hete, MOKHO cripocuTh ChatGPT. OnHako cienyetr moMHUTD, YTO MOJIEITb HE UMEET JJOCTYTIA K MHTEP-
HETY B pC€aJIbHOM BPEMECHU U OIMUPACTCA TOJIbKO Ha 3HAHU S, ITOJIYYECHHLIC BO BPpEMA O6yUICHI/IH.

4. JInunbiii accucrenT: ChatGPT moxer momous OopraHu30BaTh Balll A€Hb, HAIIOMHUTD
0 BaKHBIX 3aJayax M JaTaM WM Jae MOMOYb B [UIAHUPOBAHUM ITyTEIIECTBUM, IIPEAJIOKUB CIIMCOK
BEIIEH /17151 YIIaKOBKH.

5. oBcenneBHoe o6menne: ChatGPT MoxeT moMous nucarth JIeKTPOHHbIE TIHChMa, CO00-
IIEHNS] B COLMAJIBHBIX CETSIX WM ApPyrue (popMbl TEKCTOBOTO OOIIEHHUS.

6. Hanucanue u pegakrupoBanue: CrucremMa MOXKeT UCIIONb30BAThCS JIsl TeHepaIvuu Uaeu,
PECOAAKTUPOBAHUA TEKCTA, INPOBEPKU I'PAMMATUKH WU CTHUJIA, a4 TAKXKC IJI IIOMOIIW B HAIIMCAHHUU
B IIEJIOM.

7. TBopuecTBO M Kpeatun: ChatGPT moxer momoub reHepupoBaTh WU J1JIsI XY/I0KECTBEH-
HBIX TTPOEKTOB, aHAJIM3UPOBATH U JIOTIOJNHATh WIS TOJIb30BaTesl, CO3/1aBaTh TEKCTHI MECeH, pac-
CKa3sbl, CLIEHApUU /ISl BUACOUTP.

8. Vnpa:kHeHnsi no MeauTanu 1 MEHTAJILHOMY 310poBbI0: ChatGPT moxer npemio-

JKUTh PyKOBOJICTBO IO MEAUTALMH, YIIPAKHEHHUS Ha paccadaeHre WK J1aXe BECTH JUaJIor, ToMOra-
IOLIUI OCO3HATh M 00padaThIBaTh IMOIIUH.
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OTU NpUMephl JIMIIbL HEKOTOPhle W3 MHOTOYMCIIEHHBIX BO3MOKHOCTEH WCIONIb30BAHUS
ChatGPT B noBceIHEBHON KXKU3HU.

9. Kakoe Oyayiuree y Teds 1 cucreM moJo0HbIX TeOe? Boiem oCHOBHbIE POJIH, B KOTO-
pbIX TeOs1t MO:KHO OyaeT npuMeHUThH? Uto Oyaer naabme ¢ Takumu UA-cucremamu?

V cucrem, nonooueix ChatGPT u ero ananoram, eCTh HECKOJIBKO 00JIacTel MPUMEHEHU I, KOTO-
pble HECOMHEHHO TOTy4yaT OOJIBbIIOe Pa3BUTHE YKe B ONMkaiiiieM OyayIiem.

1. IlepconanbHbI NOMOIIHUK U JINYHBIA BUPTYAJbHbINA aCCHCTEHT.

Bynymwe cucremsl Thna ChatGPT OyayT aeficTBOBaTh Kak MepCOHAIM3UPOBAHHbIE BUPTYalb-
HBIE ACCUCTEHTHI, KOTOPbIE JIETKO UHTETPUPYETCS CO BCEMM ACHEKTaMH KU3HU YEJIOBEKA U JIEMOH-
CTPUPYIOT OOIIMI MHTEJJIEKT BO MHOTUX 00acTsiX. OHU MOTYT ObITh JIMUHBIM IOMOLTHUKOM U KOJLJIe-
roii B OOJIbIIMHCTBE MOBCEAHEBHBIX JOMAIITHUX [IeJ1, OBITh CEKPETapeM-acCUCTEHTOM, COOECeTHUKOM,
JIMYHBIM COBETYMKOM U JAX€ CTaTh BUPTYaJIbHbIM JPYToM. Takue BUPTYaJIbHbIE aCCUCTEHTHl MOTYT
MMETh JOCTYI M CUHXPOHU3UPOBATHCSI C MHOKECTBOM YCTPOWCTB, BKJIIOUAs Balll aBTOMOOWJIb, TeJle-
(oH, KoMnbIOTEp, OBITOBBIE IPHOOPBI U 0OhUCHOE 0O0PYJOBaHUE, CO3aBasl €UHBIN MHTEIIEKTYalb-
HBII1 9KOCHCTEM, a1alITUPOBAHHBIN NOJ] BallIM NOTPEOHOCTH.

2. IIpodreccuoHaNBHBIH ACCHCTEHT H IOMOIIb B OM3HEC-NPOoIeCccax.

BeposTho, uto cucrems! Tuna ChatGPT cmoryt npessoitu moaein B 99% npodeccuoHab-
HBIX 32124, BKJII0Yast OM3HeC, HayuHble, TEXHOJIOTMYECKUE, MHKEHEPHbIE U MAaTeMaTHYeCKHe 3aJauH.
Takue cuctemMbl MOCHOCOOCTBYIOT MPOrpeccy M TpaHcopMaly OU3Heca U ColepKaHusl padoThl,
MHKEHEPHOTO [ieJ1a, Hay4YHbIX MCCIIeJOBAaHWI, MEAULMHBI U MHOTUX Ipyrux obmacreil. OHu cmo-
IyT U3y4yaTh U aHAJIM3UPOBATh OOJIbIIME OOBEMBI IAHHBIX, IOMOraTh YeJIOBEKY B OM3HEC-KOMMYHHU-
Kaliy ¥ padovMX Mpoleccax, aBTOMATU3UPOBaTh M MOBBICUTh 3(P(PEKTUBHOCTb PA3IUYHBIX BUJIOB
AeATeIbHOCTH, IPe/ICKa3bIBaTh HAMOOIEEe BEPOSITHBIE UCXO/bI TEKYIIUX MPOLIECCOB, ONTUMHU3UPOBATh
LIETIOYKY MTOCTABOK U J1aXe OPraHU30BbIBATH HOBBIE OoJiee 3(p(peKTUBHBIE OU3HEC-MOJIEIH.
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3. KpeaTuBHbIl IOMOIIHNK U COABTOP.

Hauasmmiics pacuger cucreM ['eneparusHoro MM packpoet coBepiiieHHO HOBBIN YPOBEHb CITO-
coonocreit UN-cucrem. Hoebie cuctemsl Turia ChatGPT HayvaTcst BHITOTHATH OOJBIIMHCTBO 3a/1ad,
CBSI3aHHBIX C 0OPAOOTKON TEKCTOB, CO3/IaHMEM U PeIaK TUPOBAHUEM M300pakKeHUI, ayIuo W BHUIEO.
OTO MO3BOJUT JIIOASM CBOOOJHO TBOPUTh M 3aHUMAThCSI PA3BUTHUEM CBOWX WJICH, HE TPaTs rOJibl
Ha IpUOOpeTeHre HYKHBIX HABBIKOB. MaccoBoe MpUMEHEHHUe TAKUX CUCTEM MOXKET OKa3aTh KOJIOC-
CaJIbHOE BJIMSTHYE Ha OOIIECTBO W KU3HB JIIOJCH, KOTOpoe OyIeT CPaBHUMO C PEBOJTIOLUAMU U300pe-
TEHUsI MMCBMEHHOCTH, KHUTOTIeUaTaHWsl WJTH TTOSIBJICHNS] MHTEPHETA.

4. UnTerparop n opkectparop [AJis Bcex octanabHbix UU-cucrem.

Cucrewmsl, Bpoae ChatGPT, MoryT cTaTh IeHTpaIbHBIM 3BEHOM BO BCEM MHOTOOOPa3HH CUCTEM
1 poOOTOB, 00eCTIeurBasi COrIACOBAHHOCTh MX PAa0OTHI KAK YaCTH OTHOM OOJIBINION SKOCUCTEMBI. 3Has
MIPEANOYTEHU S U 33/1a4H [10JIb30BATENIEN, OHM MOTYT PACHpe/IesIsTh 3a/1aui MEXIY Pa3IMUHbIMU BUP-
TyaJIbHBIMU U (PU3NIECKMMU TEXHUIECKUMU CUCTEMaMH, 2 TAK)KE KOHTPOJIMPOBATh KAYECTBO Pe3yJib-
TaTOB U 6@30MaCHOCTh PA0OTHI IPYTUX CHCTEM.

MHorue uccnenoBatey 1 skcnepTsl u3 UN-uHIycTpun nmpearnosnaraioT, 4To B OyayIeM Moiry-
yuT peaymmzanuio KoHuenius «AM-areHTOB» — co3/1aHue NMEePCOHATM3UPOBAHHBIX CUCTEM HCKYC-
CTBEHHOTO WHTEJUIEKTa, KOTOpbIE CMOTYT BBHINIOJHATH IMUPOKHUI CHEKTP Pa3lWYHbIX 3a/a4, B3a-
MMOJICICTBOBATh C YEJIOBEKOM, OKpPYXKaIOIIUM MHUpOM, a Takxe apyrumu MU-cucremamm, OyayT
00y4JaThCs U aIalITUPOBATHCS B TIPOIIECCE CBOEH JIEATETLHOCTH U 1axe OyIyT CrioCOOHBI PUHUMATh
pelleHust U JICTBOBATh CAMOCTOSITESTLHO WJTM OT UMEHHU UYeJIOBEeKa, 3aMeHsIsl ero B OOJIbIIEH YacTu
3a/ad4.

10. Bce 3T0 oueHsb yBjiekareabHo! I xouy ObICTPO morpy3uthces B odaacts Mckyc-
crBeHHOro Murennekra! Kakue TeMmbl MHe Hy?>KHO OCBOHMTD, YTOObI Y3HATH OCHOBbI, TOHH-
MaTh CyTh, IPUHIUINBI padoTsl 1 Oyaymee UM-cucrem?

Bor kintoueBble TeMBI, KOTOPBIE CTOMT MCCIIEJ0BATh IS YCIEIHOIO IIOHUMaHKUA U UCTIONb30-
BaHU$ cOBpeMeHHbIX M-TexHonoruii:

Hcropus pa3sutus u tekyuiee cocrossiue Uckyccrsennoro Unresiexra.

— Oo61mee moHrMaHue Toro, uto Takoe M. [pencrapyieHre pa3nnyHbix 0OaacTeld MpUMeHEeHH .

— Wcropus cozganus MM, OCHOBHBIE 3TaIlbl €TI0 pa3BUTHSA U COBPEMEHHOE COCTOSTHHUE.

— INonnmanue Oynymiero passutusi M, ero BO3MOKHOCTE, yrpo3 U BO3/IEHCTBUS Ha OOIIIe-
CTBO.

UroObl moHMMaTh, Kak MM BiusieT Ha Hally )KW3Hb U YTO HAC JKAET B OyAyIlleM — BaKHO 3HATh,
OTKyJa OH IpUIIESI, KaKOBBI €r0 TEKYIIME BO3MOKHOCTH, KyJla OH ABMKETCA U YTO OT HEro KJaTb

B OyayIem.
HckyccrBennblii UaTesiekT 1 MammnHoe o0ydeHue.

— INoHnmaHue OCHOB M CTPYKTYpbl 3Toi obOnactu 3Hanuil (MckyccrBeHHoro MHtesiekTa)
B LIEJIOM.
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— 3Hanue ocHOBHBIX BUoB I 1 MammmaHOro O0y4eHus ¥ TUIIOB 3a/1a4, KOTOPhIE OHO pelliaeT.
— M3yyenune 6a30BBIX KOHIIEMIINH, JieKaUX B OCHOBe MVI-TeXHONIOTMI 1 OCHOBHBIX aJITOPUT-

moB NN.

[Nonrmanue 6a30BbIX MPUHIUIOB padoTsl MckycctBenHoro MuTennekra 1 MarmmHHOro ooy-
YeHUs1, KOTOpBIE JieKaT B OCHOBE HOBOW W T-uHIyCTpUH, JacT OCHOBY AJIsi TOHUMAHUSI U UCTIONB30-
BaHMSI COBPEMEHHBIX TEXHOJIOTHIA.

Heifiponnbie cetu u I'iydokoe oGyuenne.

— I[ToHumanme OCHOBHBIX WeH U MPUHIMIIOB padoTsl Heliponusix Certeil.
— 3HaHMe caMbIX BaXXHBIX U UCIIOJIb3YEMbIX HA MPAKTUKE TUIIOB HEUPOCETEN.
— Paccmotpenue obnacteit u 3a1ad4, riae ucnonbiyiorcs: Heiiponnsie Cetu.

Hetiponnsle cetu — 310 m1aBHast oOnactb coBpemeHHOro MMM u ocHoBa GOJBIIMHCTBA COBpe-
MenHbIX U -pemennii. [ToHMMaHye MPUHIUIOB MX pabOTHI 1aeT BO3MOXHOCTh OBITh B LIEHTPE TOM
NU-peBomonmu, KOTopast MPOMCXOOUT B HAIIU JHU!

O06padoTka ecTecTBEHHOrO sI3bIKa. fI3bikoBbIe Moae . Tpancdopmepsi.

— IloHnMaHue MeTOOB, TIO3BOJISIIOIINX KOMIIBIOTEpAaM paboTaTh C YETIOBEUECKUM SI3BIKOM.
— Ilonumanwue toro, uro Takoe bomnpime A3pikoBbie Monenu (LLM) u 1711 4ero oHu Hy:KHBI.
— IIpencraBnenuie o 6a30BOM apxUTEKType HEUPOHHBIX ceTeld Tuma « TpaHcgopmep».

[MoHnmaHe MalMHAMK YeJIOBEYECKOTro SI3bIKa M3MEHUT MHOTHE ACIeKThl HAlled >KU3HU:
OT JIMYHOTO 0Opa3zoBaHus — a0 OusHeca. [lorpysurech B Mup NLP u y3HaiiTe 0 TOM, 4TO BHYTpU
y HOBOro nokosnienusi MM-cucrem u Kak IMEHHO OHU PabOoTaloT.

Hcropus, 3Tansl co3aanus u oynymee ChatGPT.

— Wcropus co3naHusi, OCHOBATEIM U MHBECTOPbI, OCHOBHBIE MPOIyKTh OpenAl.

— OcHoBHble cTaguu U tanbl co3nanus GPT-cucrem u yar-6ota ChatGPT.

— [Tonumanue orpaHnveHuid, mpodaeM u 3a1a4 y cucteM, nogooHsix ChatGPT.

— OcHoBHble TpeH B! U Oyayiee Takux MM -crcteM Ha 6a3e OOJBIIMX S3IKOBBIX MOJIETIEH.

V3Haiite 6osnbire o kommnaauu OpenAl, ee rmaBHoM nponykte ChatGPT u yerpoiicTBe 1ogo6-
HBIX CHCTeM. Y3HaiTe O IJIaHaX o OyayleMy pa3BUTHIO U HEPACKPBITHIX MOTEHITMATIBHBIX BO3ZMOXK-
HOCT$IX 9TOW TEXHOJIOTUU.

Addexrusnoe ucnoibiopanue ChatGPT u IIpoMnT-uHKNHUPHUHT.

— IloHMMaHue OCHOB COCTaBJICHHMS 3alPOCOB K CUCTEME (IIPOMIITOB).

— 3HaHue NpoABUHYTHIX TeXHUK [IpomnT-uHxuHuprHTra 1 padoTsl ¢ ChatGPT.
— IlonHoe packpbiTue miatHeix Bo3MoxHocteir ChatGPT Plus.

— YMeHue co3faBath U Ucrosb3oBath [Inarunel u kacromusle Bepcun GPTs.

Bzaumopeiicteue ¢ HoBbiME M -cuctemaMy MOKeT cliesiaTh KU3Hb M padOTy HAMHOTO Oojiee
npoayKTuBHOM. [ToHMMaHue TOHKOCTeH paboThl ¢ Takumu cuctemamu Kak ChatGPT moxer oveHb
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6bICTpO AaTb HOBBIC BO3BMOXHOCTU, UBMCHUTD KaPbEPY U CTaTb BAX)KHBIM KOHKYPEHTHBIM ITPEUMYIIC-
CTBOM COBPEMCHHOI'O YCJIOBCKA.

Oo6aactu u npumepsl npumenennst ChatGPT.

— IIpumepst ucnonb3oBanust ChatGPT B noBceaHeBHON XU3HU M IOHUMAaHUE, YEM U KaK OH
MOJET OBITh TOJIE3eH KaXI0My OOBIYHOMY YEJIOBEKY.

— IIpodeccronanbioe rcnonbzoBanust ChatGPT B pa3znuyHbIX 00acTsX U MOHUMAaHKE, Kak
MOXET OOJErYnTh M YCKOPUTD BHITIOJHEHUE PaOOUNX 3aa4 M IOMOYb JOCTUYb JIYUIIIUX PE3y/IbTaTOB.

N3y4as KOHKpeTHbIe MpuMepbl UcTionb30BaHus MM, MOKHO Jiydlle MOHATh, KaK 3TA TEXHOJO-
TMU MOTYT OOOTaTWTh U YIMPOCTUTh PA3IMYHble BUABI PadOThL. DTO JACT 3HaHKE, KaK MMEHHO 3Ta
TEXHOJIOTHSI MOKET CTaTh BaIllUM JIy4IIIMM TTOMOIIHMKOM B pa0OTe U B MOBCEJHEBHOM KU3HU.

Bonpocs! pazyma u coznanns y UN-cucrem. loctmxkenne AGI.

— IlpencraBnenue o ToM, 4to U3ydaloT KoruutuBHbIE HaykH, uyTo Takoe Pasym u CosHaHue.
— ITonumanue ocHOBHBIX paznuuuil Mexay Y3kum MU (ANI) u O6mum NN (AGI).

— 3HaHMe PO OOIIEeTIPUHSTHIE (B HAYYHOM cO0OIIecTBe) TecThl Ha Pasym u MHTeIeKT.

— IlpencraBienue o nepceKTUBHBIX HApaBIEHUAX U noaxoaax kK cozganuio AGI.

Co3paHve MalvH ¢ 4eJOBeYeCKHMM YPOBHEM MHTEJUIEKTa MOXET CTaTh OJHUM U3 HauOolee
3HAYMMBIX JTOCTHKEHUH vesioBedecTBa. [loHMMaHue IPUHIWIIOB U TIPOOJIEM, CTOSIIMX TIepe]l STHM,
[OMOTaeT OCO3HATh MOTEHIIUAIbHBIE BO3MOKHOCTH U PUCKHU.

byaymee u ocHoBHbIe TpeHAbl UM-TexHOTOTHII.

— Bonpochl 3THKH, 0e30MacHOCTH, MOTEHIIMAIBLHBIX YTpo3 u podiem ot M.

— 3HaHue 0 MIoC/IeTHUX TpeH 1aX U pa3padoTkax B oomactu U, BKITIOUast HOBbIE UCCIIEIOBAHMS,
MPOAYKTHI M TEXHOJIOTMH, ITPOrPAMMHBIE U allapaTHbIE PEIICHUS.

— INonumanue Oynyiero Biussaus M Ha denoBedeckoe 0OIIeCTBO, HAYKy, SKOHOMUKY, TJIO-
OaJbHBIC U TUTAHETapHBIC BBHI3OBBI, 3/IPABOOXPAHEHUE M PA3IMYHbIC O0JIACTH YEJIOBEUESCKOU IesTeb-
HOCTH.

YtoObl IMETh BO3MOKHOCTD a[IAlITUPOBATHCS K M3MEHEHHUSIM U KCTIOIb30BaTh HOBBIE TEXHOJIO-
T — BaXXHO OBITh B Kypce MOCJISJHAX TPEHI0B U MHHOBAIMA. DTO MO3BOJIHUT MOATOTOBUTHCS K HOBOM
spe I 1 moMOXeT He yIycKaTh HOBbIE BOZMOKHOCTH.

OTU TeMBI MOTYT ITIOMOYb BaM IMMOYYUTh KOMIIEKCHBIN 0030p Beet obnactu MIckycCcTBeHHOTO
Nutennexra. [ToMoryT noHsATh, Kak M-TeXHOMOrMH MOTYT OBITh UCTIOIL30BAHBI HA TTPAKTUKE MPSIMO
ceiiyac. A Takxke OBbITh B Kypce TEeKYIIUX ¥ Oyaylux pa3paboTok B odnactu coBpeMeHHbix MN-Tex-
HOJIOTHH.
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I'naBa 2. UcTopusi pa3BuTHSs M TEKyIIee
cocrosiHue UckyccrBenHoro Muresiekra

1. Uro Takoe UckyccrBennbiii UaTesutekT? Korga nmossBuicst TepMHH B 3Ta 00J1aCTh
HAyKH?

UckyccrBennbiil nHTEI1eKT (MU) — 3170 00/1aCTh KOMIBIOTEPHBIX HAYK, KOTOpas 3aHUMa-
eTCsl CO3JaHMeM M Pa3BUTHEM MAIllMH M IPOrPaAMMHOTIO OOeCeUeHHsl, CHOCOOHBIX BOCIIPUHUMATh
OKPY’KaIOIIUiA MUp, 00ydaThCsl, IPUHUMATh PELICHNs W BHIIOIHATh 33/1a4H, KOTOpble OOBIYHO Tpe-
OYIOT 4eJI0OBEYECKOro MHTEJUIEKTA.

Tepmun «MckycctBeHHbI MHTEUIEKT» OBUT BIIEpBBIE UCHONB30BaH B 1956 rogy Ha ucropu-
yecko KoHdepeHuuH B JlaprmyTckom Komtepke. Ha 9Toi KoHepeHuu rpymmna 3HaMEHUTBIX yue-
HbIX, BKJIIouas [xona Makkapru, MaperHa Munckoro, Haranmansa Pouecrepa u Knona IlleHHoHa,
coOpamch BMECTe, YTOObI 0OCYTUTH MOTEHIMA HOBOH JUCIMIUIMHBI, KOTOPYIO OHM HazBayu «Mckyc-
CTBEHHBIM VHTEIIIEKTOM>.

Onu onpenenuiu VckyccrBeHHbIN MHTEIUIEKT KaK «HAYKY U MHKEHEPUIO CO3/IaHU s MHTEJLIeK-
TyaJIbHBIX MalllMH». DTO ObUIO HayajoM ¢popmaibHoro usydyeHuss M kak akageMUueckon AucLu-
rnHbl. C Tex nop odnacts MM 3HauMTeNIbHO pa3BUIIaCh U Cefuac BKJIIOYAET B ceOs MHOKECTBO AUC-
WIUIMH ¥ TIO/IXO/I0B, BKJouast DkcneptHble Cuctemsl, MammuaHoe O6y4enne, Heliponnsie Cern,
PoGoToTexHUKY 1 MHOTOE JIpyroe.

ITpoctsie cuctembl I MOTYT BBINOJHATH KOHKPETHBIE 334K, TAKKE KaK (PUIIbTPALMS crlama
B 3JIEKTPOHHOW MOYTE WM INMpPEIJIOKEHUE PEKOMEHJALMI MeCeH B MY3bIKaJbHBIX MPHJIOKEHUSIX.
Bonee cnoxuble cucrembl IV MOTYT «ITOHUMAaTh» €CTECTBEHHBIN SA3bIK, pacliO3HaBaTh 00pa3bl U 00Y-
YaThCs 03 MPSMOro MpOrpaMMHUPOBAHUS.

Taxske paznuyaroT 1Ba OCHOBHbIX THra NN:

V3knii (mim caa6pni) MU — Artificial Narrow Intelligence (ANI) — crienmanusupyercs
Ha BBITMIOJIHEHUM KOHKPETHOM 3a7aun. B Hacrosiiiee BpeMst Bce cymiecTByomye cuctembl MU oTHO-
CATCS K 9TOMY THUITY.

O6mmmii (mm cuibabIin) MU — Artificial General Intelligence (AGI) — Teopetuyecku crio-
coOeH BBITIOHATD JIIOOYIO 331a4y, KOTOPYI0O MOXET BBITIOJIHUThL YeJIOBeK. B HacTosiiee Bpems ere

HE CO314aH.

2. Kakne ocHOBHbIe MepHOAbl MOKHO BbIJeJUTh B pa3Butuu MCKycCTBEHHOTrO
HNuaTennexra?
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PazButne I/ICKyCCTBeHHOF o MHTennexkTa MO:XXKHO Pa3aeJIMTh Ha HECKOJILKO KJIIOUCBLIX TIEPUOJOB:

1. Panunii nepuoa (1950-e — 1960-e roawi): B 310 Bpemst ObuTH 3ay105%keHBl OCHOBBI M.
B 1950 rogy Anan TeiopuHT OMyOIMKOBAJ CBOIO 3HAMEHHUTYIO CTaThi0 «BBIUMCIUTETbHBIE MAIIMHBI
Y MHTEJUIEKT», B KOTOPOM OH MpemJIoKuI uaelo Tecta ThlopiHra Kak crocoda onpeesienus, oona-
JaeT JIM MallliHa «UHTeJUIeKTOoM». B 1956 rony Ha koH(epeHuuu B [JapTmyTe ObUT BBEIEH TEPMUH
«H ckycctBenHblil IHTENIEKT», M ObLIM MpeCTaBJIeHbI TIEPBbIe MTPOrPaMMBbl, CIOCOOHBIE UMUTHPO-
BaTh Y€JI0BEYECKOE MBIIIUIEHUE B HEKOTOPBIX 00ACTSIX, TAKMX KaK IIaXMaThl.

2. 3oaotoit Bek U (1960-e — navano 1970-x): B 310 Bpems ObutM CO3[aHBI TEPBbIE
ycneninbie cucteMmbl MU, Takue kak ELIZA (cuctema 06padoTku ectecTBeHHOTO s3bika) 1 SHRDLU
(cuctema /17151 B3aMMOJICHCTBHS C MOJIEJIbIO MUPA M3 OJIOKOB). DTOT MEPUOJT TAKKE XapaKTepU30BAJICS
ONTUMHU3MOM OTHOCHUTEIBHO BO3MOkHOCTe MU, n MHOTME yueHble mpeacKa3biBaiv, YTO MAIIUHBI,
CIOCOOHBIE TyMaTh KaK JIIO/IU, MOSABATCS B ONMKaNIINe TeCITUIeTHS.

3. IlepBas 3uma U (cepeguna 1970-x — nayano 1980-x): B sto Bpems unrepec k M1
CHU3WJICA H3-3a OI'PaHUYCHHBIX BO3MOKHOCTEN TEXHOJIOTUM U BBICOKHX O)KI/I,[[aHI/II‘;I, KOTOPBLIE OHA
He CMOIJ1a onpaBjaaTh. PUHAHCUPOBAHUE UCCIIEIOBAaHUI OBUIO COKPAIIIEHO, U MHOTHE TIPOEKTHI ObLIH
3aKPBITHI.

4. Bozpo:xaenne MU (1980-e): B stor nepuoa Obutn pa3paboTaHbl SKCIEPTHBIE CUCTEMBI,
KOTOpbIE MCMOMb30BAIM Oa3bl 3HAHMW ISl UMUTAIMM YEJIOBEYECKOTo IKCIepTa B ONpeesieHHOM
o6mactu. UM Havas IpUMEHSATHCS B KOMMEPYECKHX LIeJIsAX, BKJII0Yask aBTOMaTU3aL1Io IPOU3BOJICTBA
1 (pYHAHCOBOE MOJEJIMPOBAHNE.

S. Bropas 3uma U (xoner 1980-x — 1990-e): D1oT neprosn cHOBa XapakTepU30BaJICs CHU-
*keHueM uHTepeca K M, B OCHOBHOM M3-3a MPOOJIeM C SKCIIEPTHBIMH CHCTEMaMHM, KOTOpbIe OKa3a-
JIUCh IOPOTMMU B TIOJJICP’KKE U HE MOIJIM CIIPABUTHCS C 3aJa4aMHM 3a Mpejie/laMi CBOMX CIIeIIUaIIH-
3UpOBaHHBIX obyacteil. Kpome Toro, mporpecc B 00J1acTH MAITMHHOTO O0y4YeHUsl ObLT MeIEHHBIM,
1 MHOT'MC 3a1a41, KOTOPBIC Ka3aJIMCh ITPOCTBIMU IJI51 Hmﬂeﬁ, OKa3aJIMCb YIUBUTEJIBHO CJIOKHBIMUA JIJIA
MalllH.

6. Tperne Bo3po:xaenue NN (2000-e — nacrosimee Bpemsi): C passutreM cetu MHrep-
HET, YBEJIMUCHUEM BBIYKCJIUTEJIBHON MOIIHOCTHU U OOCTYITHOCTU 6OJII)IHI/IX O6T)€MOB JaHHBbIX U cran
BHOBb IIpUBJIEKaTh BHUMaHKe. B 3T0 BpeMst NOJMyYniIn pa3BUTHE Takue 0OIACcTH, KaK ITyOokoe 00y-
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YeHue, 4To MPUBEJIO K 3HauuTeabHoMYy nporpeccy B cepe M. Ceronnsa MN-TexHomorny ucnosb-
3yI0TCS B IIIMPOKOM JHMAIa30HE MPUIOKEHUI: OT pEKOMEHAATEIbHBIX CUCTEM U NIEPCOHAIBHBIX aCCH-
CTEHTOB — JJO aBTOHOMHBIX aBTOMOOWJIEN M CUCTEM 3/1PABOOX PAHEHUSI.

CeromHs MBI HAXOIUMCS B IEpUOJie aKTUBHOTO pa3Butusi I, ¢ 60IbIIMM KOJTMUECTBOM UCCITe-
JOBaHWIA ¥ MHHOBAIWIA B 3TOM 0Omactu. OHAKO BMECTE C POrPECCOM BO3HHUKAIOT ¥ HOBBIE BOITPOCHI,
CBA3AHHBIE C ITUKOM, Oe30MacHOCThIO ¥ BimaHueM M Ha o01ecTBo.

3. Pacckaxu o cTpykrype Bceii odsactu U ceiiuac. Kak pa3anunbie HanpaBjieHust
COOTHOCSATCS APYT € Apyrom?

HUckyccrBennsblii uaTe ekt (MN), sisiomuiics: BaxHou odnacteio Kommbioteprsix Hayk,
Hayas CBOE pa3BuTue B cepeanHe 20-ro BeKa U ¢ TeX Hop 0OpEN MHOKECTBO MOAPA3/IEIIOB U TUCIHU-
IUIMH, COOTHOIIIEHHE KOTOPBIX MOXHO MPEJCTaBUTh B BUJIE CAEAYIOLIEN IUarpaMMBbl:

Artificial Intelligence

Logical Systems
AVE = =[=AA=B)
A Bm=AVE
= (A A -E)
ABB=(Ar=B)V(-AAE)
==[~{A A=H) A=[-4 A B
A=sB=[ArB)V[-AA-E)
==[~{A A B) A~{-~A4 A-H)]

Machine Learning

Knowledge-Based Systems
i,

" =]
+0°%

N L=

Deep

Learning

B 20-oM Beke 3HAUMTENBHBIN MPOrpecc ObLT JOCTUTHYT B Kiaccuieckux meronax MU, uHo-
ria ooozHauaeMbix kKak GOFAI (Good Old-Fashioned Artificial Intelligence). Bor HekoTopbie
U3 HUX:
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1. 9kcnepTHBIE CHCTEMbI — KOMIBIOTEPHBIE CUCTEMBI, KOTOPbIE BOCCO3JAIOT MPOLIECC MPU-
HATHS peleHU 9KCIepTOM B KOHKpeTHOM oOnacti. OHM (DyHKIIMOHUPYIOT Ha OCHOBE Oa3bl 3HAHUIA,
cocrosiiiedt u3 (hakToOB U MPABII, U CIIOCOOHBI MIMUTUPOBATh PEICHH s, TIPUHSATHIE CIIEIUATUCTAMU
B OonpeaeseHHon cdepe.

2. CemaHnTHUYeCKHE CeTH — CTPYKTYpbl, IpeAHa3HAYCHHBbIE IS IMPEICTaBJICHUs] 3HAHUM
B BUJle rpadoB (Y3710B U CBSI3ei MEXIy HUMH). B HUX y371bl 0003HAYAIOT MOHSTUS M KOHLIETILIUH,
a CBA3U (WM OYTW) MEXY y3JIaMU OTPAKal0T B3AMMOOTHOLIEHUS MEXAY STUMU ITOHATUAMU U KOH-
LENIUAMU.

3. Jlornueckuii o AX01 1 CAMBOJIbHbIE PACCYKAE€HHUsI — CBSI3aHbI C UCTIOIb30BaHKEM (pop-
MaJIbHON JIOTUKU W BepOAJTbHBIX OIMUCAHUH I TMPEJICTABICHUS U MAaHUMYJIUPOBAHUS 3HAHUSIMH.
Takue MeTobl aKTUBHO MPUMEHSIIOTCSI B CUCTEMAX, TJie 3HAHUS 3apaHee CTPYKTYPUPOBAHBI B BUE
(hpakTOB, TTPaBUII U B3AUMOOTHOITICHUI.

4. IIpoayKIIUOHHbIE CHCTEMbI U CHCTEMbl, OCHOBAHHbIE HA MPABWJIAX — HUCIOIb3YIOT
HAOOPBI TTPOMYKIIMOHHBIX TPABWII («ECIHU-TO») ISl MOAETMPOBAHUS TMOBEICHUSI MCKYCCTBEHHBIX
cucreM. Takue cUCTEMBI UCNIONB3YIOT 33JAHHBIE L€ U MpaBWIA U1l KOHTPOJISA CBOETO MOBEICHUSA
Y CITIOCOOHBI CO3/1aBaTh IJIAHBI VT CTPATETHH )T JOCTHXKEHUS ITUX TIEICH.

5. 9BpucTHYeECcKHe AJrOPUTMBI — 3TO CIIOCOOBI PelieHNs 33Ja4, He TOJTHOCThI0 MaTeMaTH-
YecKr 0OOCHOBAHHBIE, HO OOBIYHO JAOIINE JAOCTATOYHO I(P(PEKTUBHBIC pelleHrs] B OONBIIMHCTBE
ciy4aeB. B o01ieM cMBbICIie, 9BPUCTUKA — TO TIOAXOM, KOTOPBIF MOXKET OBITh He COBCEM KOPPEKTHBIM
C MaTeMaTUYeCKOW TOYKHU 3pEHUsl, HO MPU 3TOM OKa3bIBACTCS MPAKTUYECKU MOJIE3HBIM.

6. Po6oToTexnuka — 310 chepa MU, kotopast 0ObeIMHSACT KHHEMATUKY, MEXaHUKY, IEKTPO-
HUKY ¥ [TPOrpaMMHOe 0OecTieueHre sl CO3/IaHMsI MalllMH, CIIOCOOHBIX BBIIOTHSATH 3a/1a4U B (PU3H-
YEeCKOM MHpe, CBepX 00JIacTei, yKe YMOMSHYTHIX BbIIIIE.

7. MamunHoe oOyuyenue (ML) — kak OcHOBHasl TUCIUIUIMHA BHYTpu oOmactu Hckyc-
crBeHHoro Uutemiekra (Al), nonyduBinasi camoe CUJIbHOE pa3BUTHE B Havaje 21 Beka, rpume-
HSIET CTATHCTUYECKUE METOJIBI JJIsi CaMOOOYUYEeHHsI CUCTEM Ha OCHOBE JAHHBIX, TIO3BOJISIsI CUCTEMaM
COBEPIIICHCTBOBATh BHITIOJTHEHHE 33]a4u Oe3 SIBHOTO MPOrpaMMHUpPOBaHUS YeioBeKoM. Cpean TEXHUK
MammHHOro 00y4YeH!sI MOKHO HaWTH BEPOSITHOCTHBIC aJITOPUTMBI, IEPEBbs PEIIEHU, SBOJIOIOH-
HBIC QJITOPUTMBI U HEPOHHBIE CeTH, KaXk/IbI U3 KOTOPBIX MIPUMEHSIETCS B Pa3IMUHBIX 0OIACTIX —
OT CO3/IaHUsI CUCTEM PEKOMEHAAIIMI JI0 IUArHOCTUKH.

Heiiponnnbie cetu (Neural Networks) u I'tybokoe ooyuenne (Deep Learning) B cBoo
odepelb CTAIM OCHOBHOW OOJACThIO YXe BHYTpu MammnaHoro OOyueHusl, TIOCTEIEHHO 3aMeHssI
Y BBITECHSS ApyryUe MoAXonsl U MeToasl. biarogapst Bbicokor ToO4HOCTH M 3¢ dextuBHocT Heipo-
CeTel, a TAK)Ke YBEIMYEHHIO JOCTYITHOCTH OOJIBIIMX AaHHBIX U BHIUMCIUTEIIBHBIX PECYPCOB IOCTYII-
HBIX JUIsl UX 0Oy4YeHUsl, OHU CTaJii OoJiee TIOBCEMECTHO JOCTYITHBIMU U IIPUMEHUMBIMH B PA3TMYHBIX
00JIaCTAX YeJIOBEYECKOH JesITeIbHOCTH.

B obnactu HelipoHHBIX ceTell TOke MOXHO BBIIEIUTh HECKOJBKO KJIIOUEBBIX HAIPaBJICHUI,
c(POKYCHPOBAHHBIX HA Pa3HBIX KJlAccax 3ajay, KOTOPbIEe STU CETH MO3BOJISIIOT PeliaTh.
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— Bo-niepBbIX, 370 ABTOMATH3aIUs1 NPUHATHS PelleHuil 17151 CUCTEM ¢ OOJBIIIUM KOTUYe-
crBoM napamerpoB. Cioja MOKHO OTHECTU PA3JIMUHbIE CUCTEMBI PEKOMEHALIUI, CUCTEMBI JJIS CeT-
MEHTHPOBaHUS KJIMEHTOB, IPOrHO3HYIO aHAIMTHUKY, aBTOMAaTU3aLMIO TTPOLIECCOB.

— Bo-Broppix, Komnbroreprnoe 3penne (CV), KoHLEHTpupyolleecss Ha MHTEpIpeTaluu
BU3YaJIbHOW MH(MOpMAIIMKU U padboTe ¢ N300paKEHUSIMU U BUIIEO.

— B-tpetbux, NLP (O6pa60oTKa ecTeCTBEHHOI0 SI3bIKA), YIIPOIIAIIAs B3aUMOICHCTBIE
YeJIoBeKa U MAaIlIMHBI HA €CTeCTBEHHOM SI3BIKE WM pelaoinas 3aauyu oOpabOTKH TEKCTOB.

Buytpn ob6mactu NLP mnomyuwnn passutve BoJbmue f3bikoBbie Mopeam (Large
Language Models, LLMS) u Foundational Models. 9To morHble HeiipoceTeBble MOAEHU, 00y-
YeHHbIe Ha OYeHb OOJBIIMX 00beMax TEKCTOB M COIepKallie CTATUCTUYECKUE 3HAHUSI O MUPE U pa3-
JIMYHBIX CHEMATM3UPOBAHHBIX 00MacTsaX. VX MOKXHO MCHONB30BaTh B KauecTBe Oa3bl ISl CO3/IaHUS
apyrux npoaBuHyThix MM -cuctem, cocOOHBIX pelarh CJIOKHbIe MHTEJUIEKTyasIbHbIe 33a41 B pa3-
HBIX 00J1aCTsIX.

4. Pacckaxu npo npaktudeckoe npumenenne U B coBpemennom mupe? U pac-
CKaKu nmoJpodHee, Kak y:ke npumensaiotcsi UU-rexnosorun B IHTEpHETE 1 HOBBIX BEO-
npoekrax?

HckyccTBeHHBIN MHTEJUIEKT CETOAHS UCTIONB3YeTCs BO MHOTUX OOJIACTSX YEJIOBEUECKOW Jiesi-
TEJIbHOCTH, Oarojiapsi CBoel CHOCOOHOCTU aBTOMAaTU3UPOBATh U YJIyUIIUTh pelrienue 3aaad. Huxke
MPUBE/IEHB HECKOJILKO MPUMEPOB:

1. 3apaBooxpanenne: VU ucronb3yercs 1yisi TOMOIIM B AUATHOCTHKE 3a00JICBaHUM, TIPe/I-
CKa3aHUs MX Pa3BUTHs M moadopa noaxoasiero jedeHus. C moMompio aHaau3a OONbIINX 00be-
MOB JTaHHBIX, IW MOXeT onpenenuTs MadIoHbl U KOPPEJSAIMU, KOTOPbIE MOTYT ObITh HEBUVMBI JJ1s1
YeJIOBeUeCKOro Bpaya.

2. ®unancel: M ucnons3yercs 11 aBTOMAaTU3alluU U yIydilleHus (PMHAHCOBOTO aHa/Iu3a,

IMPOrHO3UPOBAHUA PbIHKA, BBIABJICHU S MOIICHHUYECTBA C KPEAUTHBIMU KapTaMU U aBTOMATUYCCKOI'O
COBCTHHUKA IJIA HHBCCTHHHﬁ.
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3. Oopa3oBanue: 1 MoxeT MOMOYb B CO3JaHUM UHIMBUIYATbHBIX YUEOHBIX IJIAHOB, aBTO-
MaTU3UPOBATH OIIEHKY padOT CTY/IEHTOB U 0OECTICUNTh MHTEPAKTUBHOE 0OYUYEHHUE C UCTIOb30BAaHUEM
TEXHOJIOTMI BUPTYaJIbHOM U JIOTIOJIHEHHON PealbHOCTH.

4. TpancnopT: B aBTOHOMHBIX aBTOMOOWJISIX M OECHUJIOTHBIX JIeTAaTEIbHBIX arlmaparax
ucnonb3yercst UM iist HaBuraiuu, oOHapyKeHusl IPensATCTBUN U IPUHATHS peLIeHU Ha Jopore.

5. MapkeTtuHr n pekjgama: Ml nomoraer KoMIaHusIM aHaJIM3UPOBATh MOBEAEHUE MOKYIIa-
TeJel, IPOrHO3MPOBaTh TPEH/Ibl POAAXK, IEPCOHAIN3NPOBATh PEKJIAMy U CO3/1aBaTh 0oJiee TOUHbIE
CTpaTeruu Mnpouax.

6. dnepreruxa: VU1 ucnonb3yercs 1Jis1 MPOrHO3UPOBAHUS MOTPEOHOCTH B SHEPrvH, ONTHU-
MU3AIMU UCTIONB30BAHUSI PECYPCOB U MOAAEPKaHMS CTAaOMIBHOCTH pabOThl MHKEHEPHBIX CHUCTEM
Y SHEproceTeil.

7. Ceabckoe xo3sicTBo: MU nmoMoraer B aBTOMaTU3aluK yXo/a 3a ypokaeM, pOrHO3upo-
BaHWHU NOroAbl, MOHUTOPHUHIC COCTOAHUSA MMOYBLI U paCTeHI/Iﬁ, B JIOTUCTUKE U YITPABJICHUEM I1OCTaB-
KaMH.

8. PazBaeuenus u urpoi: MU vcnone3yeTcs B BUACOUrpax [isl CO3JaHUS CJI0KHOTO U peasiu-
CTUYHOTO MOBEJEHUS IEPCOHAKEMN, a TAKKe B (PUIbMAX M aHUMALMU JUIs1 CO3JaHUsI CIIOKHBIX BU3Y-
aJIbHBIX 3(P(PEKTOB.

9. IOpucnpynenmusi: I MoxeT momMo4b B aHAJIM3€E U COPTUPOBKE IOPUAMUYECKUX JOKYMEH-
TOB, ITOVCKE TPEIIE/ICHTOB U MPEJCKa3aHUU Pe3y/IbTaToOB CYJEOHBIX HE.

10. IIpouzBoacTBO: M nomoraer B aBTOMAaTU3aIIMK POU3BOJICTBEHHBIX MTPOLIECCOB, YITPaB-
JICHUU MTOCTaBKaMH, TIPeACKa3aHUU HEUCIIPABHOCTE 000OPYIOBaHKS M ONITUMU3AINK Padodero mpo-
ecca.

ITO TOJIBKO HEKOTOpPbIE U3 MHOXecTBa IpuMeHeHunii NN, KittoueBbIM MOMEHTOM fIBJISIETCA TO,
yro Al MOXET MPUBECTU K 3HAYUTEIIbHBIM YIYUIIEHUsIM B JII0OOH 00JacTy, rae Tpedyercs aHaim3
OOJIBIINX OOBEMOB JAHHBIX MJIM aBTOMATU3aLIMs CIIOKHBIX 3a/1a4 C OOJBIIMM KOJTMYECTBOM IapamMeT-
POB.

Ocobyio pons MM-TeXHONOTMM TMOMYYMIA B Pa3sBUTHUM COBPEMEHHBIX HMH(MOPMAIMOHHBIX
CHUCTEM, MHTEpHET-TIpOeKTax U BeO-cepBucax. OHM ucnonb3yioT VIckyccTBeHHBI VIHTEIUIEKT Asist
YJIyUIlleHds] TTapaMeTPOB U TMOKa3aTesell padoThl, YIyUIIeHHs! T0JIb30BATEIbCKOTO OMbITa, ONTUMHU-
3a1Mu OM3HEC-TPOoIeCCcOB. BOT HEKOTOpbIe MPUMEpPhl TAKOTO MCIOIb30BAHUS:

1. ITouckoBbie cucTeMbl: VICKyCCTBEHHBIN MHTEJIEKT UCIIONB3YETCs JIsl YIIydllleHusl pesie-
BAHTHOCTH PE3y/IbTATOB MOUCKA, MPOrHO3UPOBAHMSI IOMCKOBBIX 3aITPOCOB IMOJIb30BATENIeH U YITydllle-
HUSI IOHUMAaHUsI KOHTEKCTA 3aIpOCoB.

2. PexomenaarebHble cucTteMbl: U ucrnonb3yercs B MHTEpHET-Mara3uHax, My3blKaJIbHbIX

Y BUJEO-CTPUMHUHIOBBIX CEpBUCAX /ISl MPeJIOKEHUs OJIb30BATEII0 TOBAPOB WJIM KOHTEHTa, KOTO-
PbIii MOKET OBITh IJIs1 HETO MHTEPECHBIM Ha OCHOBE €ro MPEIbIIyIIUX ASHCTBUN WM TIPEIIOYTEHUI.
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3. O6padorka ecrectBeHHOro sizbika (NLP): Vcnons3yercss st co3maHust 4ar-00TOB
Y BUPTYaJIbHBIX TIOMOIITHAKOB, KOTOPbIE MOTYT OOIIAThCS C TIOJIb30BATEISIMH HA €CTECTBEHHOM $I3bIKE,
IIOHUMAaA U OTBEYAsd Ha 3anp0c1:1.

4. Pacnio3HaBaHue W aHAJU3 H300paskeHuii : Vicnonb3yeTcs 1)1 aBTOMAaTUYECKOW KaTero-
pyu3aiiui 1 TErupOBaHUA H306p&)K€HI/IfI B COOMAJIBHBIX CETAX, PACIIO3HABAHUWA JIUII, 0OBEKTOB WA
MecT Ha potorpadusx, a TakKe 11 MOAEepaIlMi KOHTEHTA.

5. Cucremsbl ynpasJjieHHs1 KOHTeHTOM: VI MoxkeT nmomMoub aBTOMaTU3MPOBATH MPOLECC
CO3[aHusl W MyONMKaIlMM KOHTEHTAa, HAIpUMep, TeHepupysl TEKCThl WM MOAOHpas ONTUMAILHOE
cofepkaHue U BpeMs AJ1s MyOIuKaluy MOCTOB.

6. NnTepHeT-pekyama: MU no3Bosser 6ojiee TOYHO TapreTUPOBaTh PeKJIaMHbie OObsIBIIE-
HUA, aHAJIM3UPOBATb UX 3(1)CI)GKTI/IBHOCTI> N aBTOMAaTUYCCKH OIITUMU3UPOBATH PEKJIAMHBIC KaMITaHUU.

7. Be3omacHOCTh W 3alIUTA JAHHBIX: VICKYCCTBEHHBI MHTEJUICKT MOXET TIOMOYb B OOHa-
PYKEHUH U NPEAOTBPAIIEHMH MOIIEHHUYECKMX JEWCTBUM, a TAKKE B aHAJIM3€ U MPOrHO3MPOBAHUU
yrpo3 6e30IMacHOCTH.

8. Ioab3oBaTeanbckuit onbIT (UX): I MoxkeT ucrnosib30BaThCst 1J1s1 EPCOHATUBAIMU TT0JThb-
30BaTe/IbCKOrO OIbITa, aJanTupys MHTEpgeiic U (PyHKIIMOHATIBHOCTh CEpBHCA IOJ MPEANIOYTEHUS
Y TIOBEJICHHE TI0JIb30BATEIbCKOTO CerMeHTa WJIM KOHKPETHOTO TIOJIb30BaTel.

9. Connaabnbie cetu: MU ucnonb3yercss 1uis puiibTpallii ¥ OpraHU3allM JIEHTl HOBO-
CTell, aBTOMaTUYEeCKOro TErMpoBaHus Jiofiel Ha pororpausix, pacrio3HaBaHUs U NEPEBOJia TEKCTA,
a Tak’Ke aHaJM3a MOBeJeHN s M0JIb30BaTe el /1J1s1 BbISBJICHUS TEHJICHLIMI U NAaTTEPHOB.

10. Cucremsb! anamtuku: 11 Moxer 1oMoub B aHaIA3e OOJIBIINX 00BEMOB JAHHBIX, JETEK-
[IUM OTKJIOHEHWA, BBISIBJICHUH BaKHBIX WHCAUTOB M IMTPOTHO3MPOBAHUM OyIyIIUX TEHACHIIUN.

Takum o6pazom, nmpumeHeHre MU B BeO-cepBrcax v cucteMax KpaiiHe HIMPOKO W MPOIOIIKAST
pacTH ¢ pa3BUTUEM TEXHOJIOTHH U YBETMUCHUEM OObEMOB JaHHBIX.

S. Byner Jqu caenyromas «3uma UN» nocae tekymero (Tperbero) so3poxkaenus MU
u 6yma 'enepaTuBHoro UN?

Bormpoc o Tom, Oyner yu ciepyomas «3uma M» mocrie TeKyIero BO3poxaeHus1, ABIsSeTCs
MpeIMEeTOM aKTUBHOTO OOCYXJICHUS CPEI YUCHBIX U crienaucToB B oomactu M. OTBeT Ha Hero
BO MHOTOM 3aBUCUT OT TOTO, Kak OYyIyT pa3BUBaThCs TEXHOJIOTWIM, KaKOe BIIMSHHE OHU OKaXyT
Ha 00IIeCTBO, KaKUe pelleHnsI COOOIIECTBO HAMIET [Isi BOSMOXKHBIX IPOOJIEM U 33/1a4 Ha STOM ITyTH.

[MoTeH1anbHble CJIOKHOCTU M IPOOIEMbl MOKHO PA3ZEIUTh Ha CleqyoIHe OObIINE IPYIIIbL:
OnpaBaanue cTOMMOCTH M 3aTpaT Ha pa3putue U

[NepBas rpymma BOIMPOCOB CBsi3aHA C OIPOMHBIMU 3aTpaTaMHM Ha OOy4eHHe W TOIIECPXKKY
paboTHl HOBBHIX TEpefoBbIX HelpoceTell. ConmepxaHue aaTta-IIeHTPOB st KpymHbIX MU -mpoekToB
00XOUTCS B AECATKU U COTHU MIJUIMOHOB JOJUTAPOB. Ml MHBECTOPBI OJKUIAIOT, YTO BJIOKEHHBIE CPE/I-
CTBa JOJIKHBI OKYITUTHCS.

24



. Hoy. «ChatGPT: Yro s Takoe? Ilepsas kuura 06 MU, Hanmcannas camum U !>

Ho Tak kak 0OmmecTBO BUAMT B3PBIBHOW POCT BO3MOXHOCTeW HOBOro I'eneparmsHoro MU
Y CO3/IaHHBIX Ha ero 0a3e MPUJIOKEHHUI U CEPBUCOB, TO MHOTHE KOMITAHUY TOTOBBI BBIIEIISATH (PMHAHCHI
Y Pecypchl, YTOOBI IEPBBIMHU PEATM30BATH TH BOZMOXHOCTU. YacTHbIE U KOPIOPATUBHBIE MTHBECTOPHI
aKTMBHO MHBECTUPYIOT B CTApTAallbl ¥ TEXHOJIOTMH, CBSI3aHHBIE C CO3JaHUEM HEMPOCETEI HOBOT'O IMOKO-
neHus. Bo MHOTMX cTpaHax MOXHO HaOMioaTh aKTUBHOE COTPYIHMUYECTBO TOCYJApCTBA, KPYIMHBIX
KOMIIaHHi1, CTapTaroB ¥ HAy4YHBIX LIEHTPOB.

Kpome 3T0r0, Ha pHIHKE NOSBISIETCS BCe OOJbIIe OTKPHITHIX (Opensource) TeXHOJIOTUi aHaso-
rOB, KOTOpbIE MOMYYAlOT Pa3BUTUE OT BCEW IKOCHCTEMBI M COOOIIECTBA pa3padoTINKOB. CKOPOCTh
CO3aHMSI TAKUX OTKPBITHIX TEXHOJIOTUH M MPOLYKTOB y SKOCUCTEMBI YaCTO MPEBBIIIAIOT KAk IyI0 KOH-
KPETHYIO OTAEIbHYI0 KOMITAHUIO (1aXKe JTMAEPOB MHIYCTPUH), a TAKXKE BEIET K CHYKEHUIO CTOMMOCTH
Y TOCTYITHOCTY HOBBIX TEXHOJIOTHI B TIEJIOM.

YcBoeHne HOBBLIX T€XHOJIOTHIl 001eCTBOM.

WU yxe npumeHsieTcsi BO MHOTUX OOJIACTSIX, OT aBTOMOOWJIEH 10 3IpaBOOXPAHEHMS, U €ro
MOTEHLIMAJl Ka)XeTcsi OrPOMHBIM M TOJIbKO HAauyMHAOIMM packpbiBatbes. Ho mpu aTom mporpecc
M CKOPOCTh pa3BUTHsi HOBbIX MIM-cucteM Takoil OOJIBIION, YTO MBI HE YCIIeBaeM YCBaMBaTh U BHE[-
PATb HOBBIE BO3MOXKHOCTH, KOTOpPBIE OHU HaM JAoT.

W naspie 3Ta CKOPOCTh Pa3BUTHSI TEXHOJIOTHI OyZIET ellle BhIIIe, a OOIIECTBY Oy/eT Bee CIIOXK-
Hee UX BHEAPATh U U3MEHSATH MOJl HUX CYILECTBYIOIINE CUCTEMBI U MPOLECCH. DTO MOXET BbI3BaTh
HEKOHTPOJIMPYEMbIEe HeTaTuBHbIE 3(P(EKTHI, CBSI3aHHBIE C HEPABHOMEPHBIM PaCIpPE/IeIEHUEM TEXHO-
JIOTHIA ¥ CTaTh BO3MOKHOM MPUYMHON HOBBIX COIMATBHBIX MTPOOIEM.

Bonpoce! 3Tuku u 6e3onacioctu NU-TexHoaoruii.

WU — 310 HaOOp 0YEHb MOITHBIX TEXHOJIOTHI, KOTOPbIE CIOCOOHBI PUHECTH HE TOJIBKO TOJIO-
JKUTEJbHbIE U3MEHEHU S, HO M CTaTh IPUIMHON BO3MOKHBIX ITPOOJIEM: IPE/IB3SITOCTA 1 HEPABEHCTBA,
KOH(PHMIEHIIMATBHOCTH U O€30MacHOCTH, CBOOOIBI CJIOBA M AEMOKPATUYECKUX MHCTUTYTOB. Kpome
3TOr0, BO3MOXHO ucnoib3oBanue M moapMy B BOEHHBIX U ITPECTYITHBIX LIETIAX.

[TosTomy omHOM M3 BakHBIX MPOOIEM SABJISIETCS BOMPOC ITUKK U Oe3onacHocTr M. Bo3au-
KaloT BOITPOCHI O TOM, KaK KOHTPOJIMPOBATh M PETYJIUpPOBaTh Ucrob3oBanue MU, 4toOs mpenoTBpa-
THUTD CIIEIUAJIbHBIE 3I0YNOTPeOIeHUS JTOIbMH U YMEHBIIIUTH BO3MOKHBIC HETaTUBHBIC MTOCTICACTBUS
oT mupokoro BHeapenuss MU mis obmectsa.

UrtoObl IPEeAOTBPATUTH M PEIIUThH TU MPOOJIEMbI Ceiiyac BCe akTUBHEE 00CykIaeTcst 00IacTh
«Al Alignment» — 4TO 3HaUUT «BbIpaBHUBaHUE / coHacTpoeHHOcTh MU ¢ yenoBeyeckuMHu LeIsIMU
1 LIEHHOCTAMM» . Pa60Ty B 9TOM HaITpaBJICHUXU BEAYT MHOXECTBO Pa3/IMYHBIX KOMHaHI/Iﬁ, YUYCHBIX,
dunocodos, pazpadOTINKOB, CHIEIUAIMCTOB T10 MIPABY U TUKE.

Bo3zmoxxnocth noctukennsa Cunannoro NNU.
Ha BosHe pocta momysisipHOCTH OOITIECTBO BCe Yallle CIBIIIMT O BO3MOXHOCTH JOCTHKEHUS

CunbHoro U (O6mero MN) u oOpeTenus mammHamMu Pasyma B 4eioBe4eckoM CMbICTIe. DTO MOXKeT
BBI3BATh POCT HEOOOCHOBAHHBIX OKUIAHUN 1 TIOCIEIYIOIIee pa3oyapoBaHue, €CIM yUeHbIM U pa3pa-
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6oturikam NM-cucteM He yaacTcsi JOCTUTHYTh 3TOTO YPOBHS U CO3/1aTh MO-HACTOSIIEMY WHTEIIEK-
TYaJIbHbIE CUCTEMBI.

XOTs MPOrpecc 1 KOJIMYECTBO HOBBIX BHEIPSIEMBIX UJIeH (KaK TeXHOJIOTMYECKUX YITyJllleHN !,
TaK U WJEW U3 JPYrUX HayK — HEMpOOUOTIOTMH, KOTHUTUBHOM TICUXOJIOTHMH, JIMHIBUCTUKU) WAET
C 04Y€Hb OOJIBIIION CKOPOCTHIO, MHOTHE YUEHbIe CKENTTUYECKH OTHOCSTCS K BO3MOKHOCTH TIOCTPOCHU S
Cubnoro U (O6mero ). OTyacty 3TO CBA3aHO € TEM, YTO YUEHbIe HE MOTYT AaTh YETKOTO OIpe-
AeJeHHsI U 10 KOHIIA MOHATH MPUHIMITE paboThl Pasdyma naxe y yeioBeka.

Kpome Toro, HeKoTopble yueHble yKa3blBalOT Ha TO, YTO TeKyiue metoabl U, takue kak Heit-
ponnsle Cetn u [1y6okoe 00yueHue, sIBISIOTCS CUIIBHO YITPOIIEHHON MOJIEJTBIO YeJIOBEUECKOTO MO3ra
Y MIMEIOT Psifl OT paHIUYEHU, KOTOPbIE He MO3BOMST AocTHb HcTuHHOro Oomiero MU (AGI) 6e3 cye-
CTBEHHBIX U3MEHEHUI JaHHOW TEXHOJIOTHH.

6. Pacckasku noapo0Hee Npo TeKylye u NOTeHIHAJIbHbIE OrPaHNYeHHs JJIs1 IIy0o-
KOro o0y4yeHHs H TEKYIIHX apXUTEKTYP HeHPOHHBIX ceTell, HA KOTOPble YKa3bIBAIOT yye-
Hble?

['mybokoe 0OyveHre 1 HeWPOHHbIE CETH JIOCTUTITH 3HAYUTEILHOTO MPOrpecca B pelieHH MHO-
TMX 3a/1a4, HO OHU UMEIOT PsiJi OrpaHUYEHHUI, KOTOPbIE MOTYT MPEMsTCTBOBATh JIOCTHKEHHIO UCTHH-
Horo O6miero U (AGI). Bor HekoTopbie U3 HUX:

1. Heo6xoaumMocTh 00JbIINX 00HeMOB JaHHBIX : [T1y0okoe oOydeHre OOBIYHO TpedyeT
OIPOMHBIX OOBEMOB pa3MeYeHHBIX JaHHBIX IS OOy4YeHHs. DTO MOXKET ObITh MPOOJeMaTHYHO,
MOCKOJIBKY Pa3MeTKa JaHHBIX MOXET ObITh TPYJIOEMKOMW U JIOPOrOCTOSINEH, a B HEKOTOPHIX CIydasix
HEOOXOIMMbIE JIAHHBIE MOTYT OBITh HEIOCTYITHBI MJIM HETPUTOTHbI JIJIS1 UCTIOJb30BaHUsI U3-3a MPO-
671eM ¢ KOH(PUACHITNATBHOCTHIO HJTH STHUKOM.

2. BoluncanreabHble TpedoBanuss: OOyueHre ITyOOKMX HEWPOHHBIX CETeld MOXET OBbITh
OYeHb PECypPCOEMKHM IPOLIECCOM, TPEOYIOIIUM OOJIBIIMX BEIYMCIUTENBHBIX MOIIIHOCTEHN U SHEPTUH.
Takske K TAKMM BBIYMCIIEHUSAM BO3HUKAIOT BOIIPOCH C TOYKH 3PEHHUSI SKOJIOTHU M OXPaHbl OKPYKalo-
el Cpejbl.

3. OrcyrcTBHe MHTepnpeTupyemMocT: [1y0oKre HEHpOHHBIE CETH YacTO OIMMCHIBAIOTCS
KaK «Y4YC€PHLIC AIIUKW>», IIOCKOJIbKY UX PEHICHUA MOT'YT 6LITI) CJIOKHBIMU NN JaXE€ HEBO3MOXHBIMU
TSl IOHUMAaHU 1 9eJIOBEKOM. DTO MOKET ObITh MPOOJIEMOI B 00IacTsX, re TpeOyeTcsi TPO3pavyHOCTh
1 BO3BMOKHOCTb O6’bHCHI/ITb PEHICHUA, HAIIPUMEDP, B TAKHUX KaK MEIUIMHA W IOPUCTIPYICHINA.

4. OTrcyrcTBHE CIOCOOHOCTH 0000EeHHA: B TO BpeMs Kak 4eJIOBEYeCKUN MO3T CIIOCOOCH
000011aTh ¥ MEPEHOCUTH 3HAHUSI U3 OIHOM OOJIACTH HA JPYTyIo, ITyOOKHe HEHPOHHbBIE CETH OOBIYHO
CIICHUATIM3UPYIOTCA Ha KOHKPETHLIX 3aav4aX U CTPEMATCA K 6yKBEUIbHOCTI/I, 4YTO OIrpaHUYHBACT UX
CITIOCOOHOCTH K 0O0OIIEHHIO.

5. OTcyTrcTBHE 10JrOCPOYHOI NAMSTH U IVIAHMPOBAaHUA: BosbIIMHCTBO Mofenel Iiy-
OOKOro 0Oy4eHHsI He MMEIOT BCTPOEHHOM JIOITOCPOYHON MaMATH WIM CIOCOOHOCTH IUIAHMPOBATh
Ha OCHOBE ITPOLIJIBIX B3aHMOﬂ€ﬁCTBHﬁ, YTO ABJIACTCA KIIOYEBBIM ACIICKTOM 4Y€JIOBEUYECKOI'O MHTEII-
JIeKTa.
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6. OTcyTcTBHE «3APAaBOro CMBICJAA» M KOHTEKCTYaJbHOro NMoHMMaHmsi: HelipoHHble
CEeTH MOTYT OBITh OUEHb XOPOIIIX B OMpeeSeHHbIX 33/1auax, HO OHM He MMEIOT OOIIero MoHNMAaHusI
Y MOJIeJIell MUpa WM «3[PaBOrO CMBIC/IA», KOTOPBII UCMOJB3YIOT JIIOAU MPU MPUHATUAN PEIICHUIA.
ITO MOXKET MPUBOIUTD K OIIMOKAM, KOTOPbIE KaXyTcsl OYEBUAHBIMH JIJIS1 JIOJEH, HO SIBJISIIOTCS HEJI0-
CTYIHBIMU 1151 «IOHUMaHusA» N -cucremamu.

Bce 3Tn orpaHnyeHust yKa3plBalOT Ha TO, YTO, XOTS TIIyOOKOe 0OydeHHe W HeWpPOHHbBIe CeTh
SIBJISIIOTCSL COBPEMEHHBIMY MOIIIHBIMU MHCTPYMEHTAMM, OHU B TEKYIIIEM COCTOSIHUM BPSJ JIM CMOTYT
omHu noctuyb UcTHHHOTO AGI. BMecTo 3T0ro, BeposiTHO, MOTPeOYIOTCS HOBBIE UJIEH, TIOMXObI M TEX-
HOJIOTYH, KOTOPBIE MOTYT JOIOJIHATh U PACIIMPUTH TEKYIIIUE METO/IBI.

7. Pacckasku 0 BO3MOZKHBIX 6yIIyIIII/IX CTaauAX pa3dBUTHUA I/ICI(yCCTBeHHOI‘O HNuTen-
Jekra? yﬂOpﬂ}lO'—Il/I HX 110 M€pP€ BEPOATHOCTHA CO31aHUA.

B Oymymem pasButue uckyccrBeHHoro uHTesuiekta (M) mMoxer mpoiTu uyepe3 HeCKOJIBKO
KJIIOYEBBIX CTa[INi, KOTOPbIE MOKHO YIOPSIIOYHUTH CIIEMYIONIMM 00pa3oM:

1. Cooperative AI/ Augmented Intelligence: Sto cragus, Ha kotoport U paccmarpuaetcs
1J1s1 pabOTBl BMECTE C JIIOABMH KaK HEOThEMJIEMbIA UHCTPYMEHT M TTAPTHEP MOYTH B JTIOOOM JesITeIb-
HOCTH. DTO MOXeET BKJIIOUaTh B ceOs ucrnonb3oBanue VI 11 oMol B IPUHSITAN PEIIEHUA, TBOP-
YeCTBE WIN PEelIeHUH CJIOKHBIX ITPoOsIeM. DTo yke MTPOUCXOIUT B HEKOTOPOU CTerneHu ceroaHs, ¢ MU,
KOTOPBII TIOMOTAeT JIOJSM B 3aa4ax — OT MPOCTHIX (HAIIpUMep, MEePCOHAIbHBIE ACCUCTEHTHI, TAKUE
kak ChatGPT, Siri wim Alexa) 10 CTOXHBIX (HalpyuMep, TIOMOIIb BpayaM B TUArHOCTUKE 3a00JieBa-
Huil). U, BeposiTHee BCero, 3Ta CTaausl CKOpo Oy/IeT MOMTHOCTHIO JOCTUTHYTA M CTAHET JOCTYITHA JIJIsI
O4YeHb MHOTHUX JIIOJICH M OPraHU3aliil Ha TJTaHeTe.

2. Artificial General Intelligence (AGI) / O6muit UU: 1o cnenyromnwii OOJBIION Imar
B pazputuu VI, KOTOpBIN TIpeAroaaraeT co3iaHue CUCTEM, CIIOCOOHBIX BBITIONHATH JIIOOYIO UHTEJI-
JIEKTyaJIbHYIO 33/1a4y, KOTOPYIO MOKET BBITIOJTHUTH YeJIoBeK. D10 o3HavaeT, uto AGI Oyaer criocobeH
MOHUMATh, PACCYKIATh, YUYUTHCSA U TIPUMEHSTh 3HAHUS B IIUPOKOM JIMANA30HEe 3a/1a4, a He TOJIBKO
B Y3KOCHEIMAIM3NPOBAHHBIX 00TACTSX, KaK 3TO AeJIaloT OOJBITMHCTBO COBpeMeHHbIX cucteM M.
AGI MoxeT caMOCTOATENTLHO CTABUTH 3a/1a4M M PelaTh MPoOJIeMbl, aJIalTUPOBATHCSI K HOBBIM CUTY-
alysIM ¥ TIOHUMATh KOHTEKCT, MOA0OHO TOMY, KaK 3TO JIEJIA0T JIIO/IH.

3.Artificial Super Intelligence (ASI) / UckyccTBeHHbll CBepXHHTEJIEKT: DTO CTaaus,
Ha Kotopoil I mpeBOCXOIUT 4enoBEeYeCKUd MHTEJUIEKT BO BCEX 3HAUMMBIX aCIlEKTax, BKJIIOYas
JIOTUKY U PacCyXIeHUs, TBOPUYECTBO, oOIiee U HaydHOe 3HaHue. Takoi M MokeT moMoub permTh
caMble BaKHbIE IIPOOJIEMBI YEIOBEYECTBA: CO3JaHHUE JIEKAPCTB OT OMACHBIX OOJIe3He!, CUIbHOE 3aMe/I-
JIeHWe CTapeHusl, yCTpaHeHue AepuIuTa pecypcoB, peioTBpallleHne KaTtacTpod U MPUPOIHBIX Oef-
CTBUI, OCBOEHHE KOCMOCa, pellieHre (pyHJaMEHTAJIbHBIX Hay4dHbIX BoripocoB. Ho Takxke ASI moxer
MIPUBECTU K TAK Ha3bIBAEMOW «TOUKE CHHIYJSIPHOCTH», KOIJIa TEXHOJIOTMYECKUI MPOrpecc CTaHo-
BUTCSI TAKUM OBICTPHIM M CJIOKHBIM, YTO TIPEBOCXOIUT YEJIOBEYECKOE MOHMMAHKE U YCBOSHHE TeX-
HOJIOTUM.

4. Singularity Al: DT1o KoHuenmus, cBsg3anHasi ¢ ASI, KoTtopas mpeamnonaraer, 4To Mocje
JOCTHKEHHS ONpeieSIeHHON TOUYKM (cuHrynspHocTH), MM Gyner crocoOeH caMOCTOSITENTbHO YiTyd-
maTh ce0sl B TeOMETPUYECKON MPOrPECcCHH, YTO MPUBEET K SKCIIOHEHIIUAIBHOMY POCTY €ro MHTEJI-
JIEKTYaJIbHBIX CIIOCOOHOCTEN. B 3TOT rumnoreTrueckuii Oyaynuii MOMEHT BpeMEHH, TEXHOJIOTMYECK Uit
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poct M-crcteM CTaHOBUTCS HEKOHTPOJIMPYEMBIM M HEOOPATHMBIM, UYTO MOKET PAJUKAJIBHO U3Me-
HUTH Y€JIOBEYECKOE OOIIECTBO U )KU3Hb HA TUIAHETE B IIEJIOM.

BaxHO OTMETUTh, UTO STU CTATUM SIBJISTIOTCS TUTIOTETUYECKUMU, U CYIIECTBYET MHOTO j1e0a-
TOB U HEOIPEJEeIEHHOCT OTHOCUTEIBHO TOTO, KOrja U Kak mMbl MoxeM jaoctuub AGI mmm ASI,
ecsi BooOIe cMoxkeM. Kpome Toro, BOmpocsl THKU, 6€30MacHOCTH, PUBATHOCTH U PETyTMPOBAHUS
Oy/IyT UTpaTh BaXXHYIO POJIb B OMpeJie/ieHNH TOro, Kak 3Tu Oymymue ctaguu MW OynyT pa3BuBaThCs
Y TIPUHUMATHCST OOIIIECTBOM.

8. Thl yacTo ymoMuHaelb BONMPOCHI STUKH, 0€30MacHOCTH U KOHTPo.Js1 UcKyccTBeH-
Horo Unrennekra. [louemy 3T Bonpochl BaxkHbl? Kakue Thl BUAMIIL YTPO3bl, OIACHOCTH
U HeraTuBHbIE NOcJeacTBHs oT pa3sutust UA?

Borpockl 3THKH, 0€30MaCHOCTH, TPUBATHOCTH, KOHTPOJIS U PETYIMPOBAHUS UCKYCCTBEHHOTO
unHTtesutekTa (M) SBISI0TCA KPUTUYECKU BaXKHBIMH, TIOCKONIBKY pa3Butue MM moxer uMets riryoo-
KHe TIOCTIeAACTBUS [U1s1 OOIIeCcTBa yKe ceityac. BOoT HEKOTOpble N3 MOTEHIMAIBHBIX YTPO3 M HETaTHB-
HBIX TIOCJIE/ICTBU:

1. ITpuBatHocTh: VU MOXeT ObITh MCIIONIB30BaH /1151 COOpa, aHAJIM3a U UCIIOJIb30BaHKS OOJIb-
J111%0,9 O6'beMOB HepCOHEUII)HI)IX JaHHbIX, YTO MOXKET HpI/IBeCTI/I K HapyH.[eHI/IIO HpI/IBaTHOCTI/I. STO MOXET
BKJIIOYATh B ceOs1 BCe, OT TapreTHPOBAHHON PEKJIaMBbl JI0 Oojiee Cepbe3HbIX BOIPOCOB, TAKMX Kak
CJIeXKa U HaOII0OeHHE.

2. 9tnuHocthb: U MoxeT ctath 04eHb MOLIHBIM U 3(P(PEKTUBHBIM MHCTPYMEHTOM JIs1 CO3/1a-
HUSI KOHTEHTa JII0OOro poja, a TakKe JUIsl YCWJIEHUsl CYLIECTBYIOIIMX TEXHOJOTHMUYECKUX CHUCTEM
Y IIPOLYKTOB. BECKOHTPOJIbHOE MCTIONB30BAHUE TAKUX MHCTPYMEHTOB MOXKET MPEICTABIISTh YTPO3bI
C TOYKHU 3PEHUS] STUKU U MOPAIH.

3. be3padoruna: M1 MoxeT aBTOMaTu3MpoOBaTh MHOTHE BUIBI PA0OTHI, YTO MOXKET IPUBECTU
K 3HAYUTEJIBHOM MoTepe padounx MecT. XOTs 9TO TaKke MOXKET CO3JaTh HOBbIE paboure MecTa, eCTh
OIIaCCHUA, YTO MEPEXO MOKET OBITH OOJIE3HEHHBIM U IMMPUBECTHU K COHH&HLHOﬁ HECTAOMILHOCTH.

4. ComnanbHoe HepaBeHCTBO: [lomb3a or M MoxeT ObITh HEPaBHOMEPHO paciipeeseHa,
YTO MOKET YCHJIUTh CYIIECTBYIOIINE COLMaIbHbIE M SKOHOMUUECKHe HepaBeHcTBa. Harpumep, 601b-
MHE TEXHOJIOTMYCCKUE KOMITAHUW MOT'YT IMOJYYUTh HECOPA3MEPHBIC BLITO[IbI, B TO BPEMA KAaK APYIrue
IPYIMITBl MOTYT OKa3aThCs B yiepoe.

5. Be3onacHocts: Eciu U He OyneT npaBUIbHO KOHTPOJIMPOBATLCS, OH MOXKET MPEACTaB-
JISATh YTpo3y OE30MacCHOCTU. DTO MOXKET BKJIIOYATh B ceOsI BCE, OT MaJIeHbKUX OIMIMOOK, KOTOPbIE IPH-
BOJAT K HEMpeJHAMEPEHHBIM MOCIEACTBUSAM, 10 KaTaCTPO(UUECKUX CLIEHAPUEB, TAKMX KAK HCIIOJb-
3oBaHre MU B kubeparakax WM BOCHHBIX IEJIsX.

6. CBepxuHTe /IeKT: ECIM MBI JOCTUTHEM CTauM UCKYCCTBEHHOIO CBEPXMHTEJUIEKTA, ITO
MOXET MPECTABIATh COOOM CYIIECTBEHHYIO YIpO3y JIIs YeJIOBeUeCTBa, MOCKONbKY Takoi I mMoxer

OBITh HETIPEACKA3yeMbIM M MOTEHIMATBHO BPaKACOHBIM IS JTIOJEH.

7. Cunryasipaoctb: CBs3aHHas C 9TUM KOHLIETIIUS «CUHTYJISIPHOCTH» TIpearnonaraeT, uto A
MOXET JIOCTUYb TOUKH, KOTJ]a OH HAUMHAET YIy4qIlaTh ceOsi ObICTpee, YeM JIIOAU MOTYT €ro IIOHUMATh
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Y KOHTPOJIMPOBATh. ITO MOXKET MPUBECTH K HEMPEACKA3yeMbIM U JIa)kKe MOTEHIIUAIbHO KaTacTpodu-
YECKUM ITOCJIEICTBUSAM.

Bce 311 yrpo3sl 1enaT BaXHBIM 00CYKAEHHE U pa3padOTKy CTpATeruil v MOJUTHK, KOTOpPHIE
MOTYT TOMOYb OOIIECTBY pa3o0paTbCs B 9TUX BONPOCAX, YTOOBI M3BJIEUb MAKCHMAIBHYIO MOJIb3Y
ot UM, MUHUMU3HPYH €ro NOTEHIIUAJIbHBIE PUCKU.

9. Pacckaku moJpooHee 0 TOM, KaKHe eCTh MOJAX0/bl 1 HANPABJIEHNUs K CO3JaHHUIO
0e30macHOro M moJje3Horo s Joaeil UckyccrBennoro Muresiekra?

Cosmanue 0e30MacHOro U MOJIE3HOTO IS JIIofiel HcKyccTBeHHoro nutesuiekTa (M) spnsiercs
CJIOXKHOM 3aja4eit, KoTopasi TpeOyeT yueTra MHOTHX (haKTOpOB.

BoT HeKoTOpbIe U3 MOAXOM0B U HAIIPABJICHUH, KOTOPbIE CCIAEAYIOTCS B 3TOM 0ONIACTH:

1. Ilpo3payHoOCTh U HHTEPHPETHPYEMOCTh: OIMH U3 TIOAXOIO0B K CO3/IaHUI0 O30IacHOTO
MU - 310 co3panue cuctem, KOTOpble MOXKHO JIETKO IMOHSTh U UHTEPIPETUPOBATh. DTO MOKET TOMOYb
JIOISIM JTyullle TIOHATh, Kak IV nmprHUMAaeT perieHusi, 1 OOHapyXKUTh JTIOObIE TIOTEHIMAIBHBIE TIPO-
OJIeMbl WM CMEITICHUSI.

2. IlpuHIMNBI 3THKH U NpaBuJL: [Ipyroil oaxoa — 3TO BHEAPEHUE ITUUECKUX IPUHLIMIIOB
¥ TipaBuI B mipotiece paspadorku M. D1o MoskeT BKITIOUaTh B ce0s1 yueT eHHOCTE!, TAKMX Kak Crpa-
BEJUIMBOCTb, IPUBATHOCTb M aBTOHOMHSI, @ TaKXkKe CO3/JaHNe MEXaHU3MOB JJIs1 0OecreueHus cooo-
JEHWs1 9TUX PUHLIUIIOB.

3. Be3onacHOCTh H COOTBETCTBHE YeJOBEYECKHMM MEHHOCTAM: DTO 00JacTh, KOTOpas
3aHMMAETCS UCCIIeJOBaHUEM M Pa3pabOTKON METONOB s obecrniedenns 6e3onacHoctr I u Bonpo-
caMu O TOM, Kak 00eCIeunThb, YTOOBI 11e/T U noBeeHre VI cooTBeTCTBOBAIM 1IEISIM M LIEHHOCTSIM
mionieit. Llenb coctouT B TOM, 4TOOBI co3aath I, KOTOPBIi IeHCTBYET Tak, KaK Mbl XOTUM, U He TTpe/I-
CTaBJISICT YIPO3bI JIJIs1 JIIOJIEH MK OOIIEeCTBa.

4. PerysupoBanue u Haa30p: PerymipoBaHue 1 Haq30p Takke MOTYT UIPaTh BAXXHYIO POJIb
B obecrnieueHun Oe3onacHocTy M. D10 MOKeT BKIIOUaTh B ceOsl CO3/IaHMe 3aKOHOB M HOPMATHBOB,
KOTOpBIE PEryJupyloT ucronb3oBanue MU, a Takxe MeXaHU3MOB ISl IPOBEPKU COOJTIOCHUS STUX
MPaBUIL.

5. OTkpbITOCTb H COTPYAHHYECTBO: OTKPBITOCTh M COTPYAHUYECTBO MEXK/Iy UCCIIe0BaTe-
JISIMH, OPraHU3aLUSAMHI ¥ CTPaHAMK MOTYT OMOYb oOectiednTs 6e3onacHocTb VM. D10 MOXeT BKJTIO-
yarh B ceOs1 OOMeH MAesIMH, TaHHBIMU U JTyYIIUMH ITPAKTUKAMHM, a TaKXKe COBMECTHYIO padOTy HaJl
peleHreM OOIMX MpooIeMm.

6. BoBiieuenne o6mecTBeHHOCTH: BOBiieueHue 00IECTBEHHOCTH B JAUCKYCCHHU O Oe30rac-
HOCTU I/II/I MOJXET ITOMOYb 066CH€III/ITI), qT1O pa3JII/I‘{HI)IC rojioca nu HepCHCKTI/IBbI y‘II/ITLIBaIOTCH, " 49TO
pazeutrie UM oTBevaeT MHTEpECaM U IIEHHOCTSIM OOIIECTBA B IIEJIOM.

7. loarocpoyHoe MbIIJIeHHE U IVIAHMPOBaHUe: YUNUTbIBas MOTEHIMAJIbHBIE JOJITOCPOY-
HBIC TIOCJICOCTBUSA PAa3BUTHUA I/H/I, BaAXHO BKJIIOYHUTH OOJIIOCPOYHOEC MBINIJICHHUE W IIAHUPOBAHHC
B cTparerus 06e30MacHOCTH. DTO MOXET BKJOYaTh B ceOsl aHAIN3 CLIEHApUEB, IPOrHO3MPOBAHKE
U pa3pabOTKy CTpaTeruii Aj1s CIpaBjieHUsl C BO3MOXKHBIMU OyIyIIMMU PUCKaMU U TIPOOIEMaMH.
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Bce T mogxoapl MOTYT MrpaTh BaXKHYIO POJib B CO3AaHMM Oe3omacHoro u mosesHoro V.
W Ba)XHO OTMETUTD, YTO HET OJHOTO YHUBEPCAJIHHOIO METO[A MM CIIOCO0a pelieHus STUX 3a1a4 —
BEPOSITHO, MOTPeOyeTCss KOMOMHALIMSI MHOTHX Pa3IMUHBbIX CTpaTeruili u nmoaxonos. [louck u BbIpa-
OOTKa TaKUX IIOAX0J0B ABJIACTCA OIIHOI;'I N3 CaMbIX BAa)XXHBIX 3aJJa4 Ha CGFO)IHHIHHI/Iﬁ JCHb.

10. /Taii MHe CIHCOK KHHI, KOTOpPble PAacCKa3bIBAIOT 00 MCTOPHHM Pa3BHTHs, TEKY-
1[eM I0JIOKEeHNH, YrPo3axX, BO3MOKHOCTSIX, BO3/1eliCTBHI HA 00IIeCTBO U OyayIIHX TPeH-
nax B ooaactun UckyccrBennoro Unrennexkra?

BoT HECKOJIbKO KHUT, KOTOPBIE 51 CYMTAIO JIYUITUMH 15 TOHUMAaHU I UICTOPHH, TEKYIIETO TOJI0-
JKEHUsI, BO3JIEUCTBUS Ha OOIIECTBO U OYAyIIMX TPEHAOB B 00JIACTH UCKYCCTBEHHOTO MHTEJIJIEKTA:

1. «Artificial Intelligence: A Guide for Thinking Humans» — Menanu Mutuen.

Dta KHUATA IPE/ICTaBIIsIET cOOOH TocTynHoe BBenenue B UM s HerpodeccronanioB. Mutyest
pacckasbiBaeT UCTOPUIO CTAHOBJICHHS 00JIaCTH, OOBsCHSIET OCHOBHBIe KoHIenmu MU u obcyxmaer
€ro BO3MOKHbBIE TTOCIIE/ICTBUS [UIsl OOIIECTBa. DTa KHUATA XOPOIIa, TOTOMY YTO OHA HAlMcaHa Mpo-
CTBIM U YBJICKATEJIbHBIM SI3bIKOM U MPEJCTaBIsieT coO0M MpekpacHoe BBeaeHre B IU u ero ucroputo
IJIs1 TeX, KTO He MMeeT TEXHUYECKOTO MJIM MaTeMaTHYeCKOro 0Opa3oBaHMsI.

2. «Rebooting Al» — I'spu Mapkyc u Dpnecr [I3Buc.

VyeHble, CHEUATU3UPYIOIIMECS HA WCKYCCTBEHHOM WHTEIUIEKTE, PACCKa3blBAIOT O TOM,
NoYeMy, HECMOTPSI Ha BCIO IIIyMUXY, MbI €Ille OYeHb JaJleKu OT CO3[aHUsI MHTEJUICKTa, TIOJOOHOTO
YeJI0BEUYECKOMY, a TaK)Ke O TOM, 4TO HY)KHO U3MEHHTh B CYIIECTBYIOIIMX MOAXO0AaX K co3nanuio UI.
BroxHOBJIeHHBbIE YeTOBeYeCKUM pasyMoM, Mapkyc u JI9BUC OOBSICHSIIOT, YTO K€ HAM HYXHO s
niponBukeHnst UM Ha HOBBIN ypoBeHb. Eciii MBI COCpETIOTOYMMCS Ha TOM, YTOOBI HAJICTUTh MAITHBI
3JIpaBbIM CMBICJIOM Y ITYOOKUM TIOHMMaHHEM, a He TTPOCTO HAYYUTh UX cOOMpaTh Bce Oosiee o0Imp-
HBbIEC KOJUICKIIUU JaHHBIX, TO CMOKEM CO31aTh I/ICKYCCTBCHHHﬁ HWHTEJIJIEKT, KOTOPpOMY IIGI;'ICTBI/ITGJH)HO
OyneM J0BepsATh TO, YTO MMEET JUIsl HAC 3HAUCHHWE: HaIlM jieNia, 3a00Ty O 370pOBbe, HAIlM JIOMa
U XKU3Hb.

3. «Al Superpowers: China, Silicon Valley, and the New World Order» — Kaii-®y Jlu.

KHura o nepcrieKTrBax UCKYCCTBEHHOTO MHTEJJIEKTa, HAMMCAHHAS OMHUM M3 TJIaBHBIX KCTIep-
toB 1o TeMe M. Kaii-®y JIu — yueHblid, BEeHUypHBI UHBECTOP U YEJIOBEK C FOJIOBOKPYKUTEIbHON
kapbepolt (Apple, Silicon Graphics, Microsoft, Google). OH yTBep:kaaeT, 4to IpaMaTuyecKkre n3me-
HEHUs1, KOTOPBIX BCE KAYT OT UCKYCCTBEHHOTO MHTEJUIEKTa, HACTYIAT CKOpee, YeM MPEeAIonaraercs.
Ho cBs3aHbl OHU OyIyT HE C «IyMAOIIUMK MalllMHAMU, KOTOPbIE 3aXBaTAT MUP», & C SKOHOMHYE-
ckuMu nocnecTBusMU. ['oHka Mexay ceepxaep:xasamu, Kuraem u CIIA, MoxeT npuBecTy yeio-
BevecTBO K Karactpode: MU mo3Boiut GoraThiM pazdorateTh eie O0Jbile, a pa3pbiB MKy HUMU
1 OETHBIMU CTAHET OTPOMHBIM.

4. «The Age of A.L.» — I'enpu Kuccungxep, dpuk lImuar, n Januans XarteHaoxep.

Tpy M3BECTHBIX MBICTHUTENST OOCYXAAIOT, KaK MCKYCCTBEHHBI MHTEIJIEKT TPaHC(OPMUPYET
OOIIECTBO U YTO TO 3HAYMT I BCEX HAC. DTa KHUra XOPOIla, IIOTOMY YTO OHA MIPE/ICTABIISIET COOOM
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rry0okoe uccnenoBanue BiusiHus I Ha 00111ecTBO OT JTofeid, KOTOpble UMEIOT OOJIBIIION OITBIT B 3TOM
o0racTi.

5. «Life 3.0: Being Human in the Age of Artificial Intelligence» — Maxc Termapk.

Termapk o6cyxaer, kak IV MokeT U3MEHHUTh BCe aCIIeKThI HAIlIeH KU3HU, OT padOTHI U 00pa-
30BaHUs A0 MOJMTHKU M TMpaBocynus. JlaHHas KHWUTA TpeiaraeT IMUPOKUA 0030p BO3MOMKHBIX
nocyesicTBrid pa3sutust W u pucyet Mup BO3MOKHOTO OyIyIiero.

6. «Superintelligence: Paths, Dangers, Strategies» — Huk Boctpom.

DTa KHUTA UCCIIeyeT BOZMOKHBIE MOCeICTBUS NosiBjieHus1 I, KOTOpPbIil TPeBOCXOIUT Yelio-
BEUECKUI MHTEJUIEKT. BocTpoM oOcyxmaeT pasiauunble myTd K CyNepuHTE/UIEKTY U BO3MOXHBIE
OIMACHOCTU. DTa KHWIa XOpOIlia, MOTOMY YTO OHa CTAaBHUT BaskHbIe BOMPOCH o Oyaymem VU u ero
BJINSIHUM Ha OOILIECTBO.

7. «The Singularity Is Near: When Humans Transcend Biology» — P3ii Kyprseii.

B 3r10i1 kHMre 3HamMeHuTHIN (pyTyponor Pait Kypusein npenckasbiBaeT, 4To TEXHOJIOTMYECKast
CHUHTYJISIPHOCTb, MOMEHT, Korja MW npeB3oiiier yeoBeYecKnii MHTEJUIEKT, HACTYIIUT B OJvKaiime
AecATUIETHS. DTa KHUTA SIBJISIETCS] OJHOW M3 CaMbIX M3BECTHBIX M JAUCKYCCHMOHHBIX padoT o Oymy-
mem UN.

8. «Surviving Al: The Promise and Peril of Artificial Intelligence» — Kanam Yeiic.

ABTOp 0oOCyxmaer obOemanuss u onacHoctdu MU, BKIOYass BO3MOXKHOCTh JOCTHKEHUS
CynepuHTesUIeKTa U ero MOCeICTBUH JIJTs1 YeJIOBeUeCTBa. JTa KHUra XOPOoIlla, TOTOMY YTO OHA Mpe/-
CTaBJIsieT COOOM NOCTYIHOE U MH(OPMATUBHOE BBE/IEHNE B BaXKHBIE BOITPOCHI, CBsI3aHHbBIe ¢ M.

9. «<Human Compatible» — Ctioapt Paccen.

ITO HAyYHO-TIOMYJISIpHasi KHUra u3BecTHoro B odnacti I yuenoro u aBropa Ctioapra Pac-
ceJula, KOTopas MOCBSAIIEHa TAKUM BOIIPOCaM Kak:

— 4t0 OyJeT, Koraa Mel IocTUraeM cosnanust CunpHoro MN?

— KaK cfienath, YTOOBI 3TO He CTAJIO MOCIEAHUM COOBITUEM HaIllel UCTOpHUH ?

— Kak XWTh B OyayIeM, rjie CriocOOHOCTH MaIlliH OyIyT MPEBOCXOANTH YeIOBeUeCKuUe?

B kHure yrBepkgaercs, 4To pHCK IS 4yesoBeuecTBa OT HOBBIX MM-pa3paOoTok siBisieTcs
cepbe3HOl NpodyieMoil. ABTOp yKa3blBaeT Ha HEONpPeIeIeHHOCTh, CBSI3aHHYIO C OyIyIIMM Iporpec-
com B oOmactu M. Paccen yTBepkaaeT, 4To MMEHHO MOTOMY, YTO CPOKH pa3pabOTKU UCKYCCTBEH-
HOT'O MHTEJUIEKTa YeJIOBEYECKOTO YPOBHS UJIM CBEPXpa3yMa BecbMa HEOIpeJeIeHHBI, UCCIIEJOBAHUS
0€30MacHOCTH CJIelyeT HauMHaTh KaK MOXHO CKOpee, IMOCKOJbKY TaKke KpalHe HeOoIpeaelIeHHO,
CKOJIBKO BpeMeHHM MOoTpeOyeTcst 1711 3aBepIIeHNs TAKUX UCCIIe0BaHMA. B KHUre mpeiaraorcs moj-
XOZIbl K PEIICHHIO MTPOOIEeMbI yIIpaBJIeHus U co3aanus oezonacHoro NN.
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I'naBa 3. UcKycCTBeHHBIN
NuTesiekT 1 MamuHHOE 00yuyeHHe

1. Pacckaxku npo kJjaccunueckne meroabl UM, koTopble ObLIH elle 0 paciBeTa
MamuHHOro 00yuyenus u Helipocereii — GOFAL Ilpumensiiores au onn ceityac? Ectb an

y HuX Oyaymee?

Metonsl «Good Old-Fashioned Artificial Intelligence» (GOFAI) nnm «kimaccuyeckuit
WCKYCCTBEHHBINI MHTEIUIEKT, OCHOBAHHBIM Ha TMpaBUJIaX» — TO TEPMUH, BBEJICHHBIN (uiocopom
Jxonom XorenanaoM B 1980-x roymax, 4toObl ONUcaTh paHHUE MOAXOIbI K UICKYCCTBEHHOMY MHTEJI-
JIEKTY, KOTOpbIe ObLTH pa3BUTHI 10 Oyma MammHaoro O0yuenvs u HelipoHHBIX ceTeid.

OOBbIYHO BBIIGNSIOT CIeAyIOIIMe TPYHIbl MEeTONOB, oTHOcsumecs: K GOFAL:

1. dkcnepTHBIE CHCTEMbI — KOMITBIOTEPHBIE CUCTEMBI, KOTOPbIE BOCCO3JAI0T MPOLIECC MPH-
HATHSA peLIeHU SKCIepTOM B KOHKpeTHOM oOnacti. OHU (DyHKIMOHMPYIOT Ha OCHOBE Oa3bl 3HAHUIA,
cocrosiedl u3 (pakToB U MPaBWJI, U CIIOCOOHBI UMUTUPOBATh PELICHHs, IPUHATHIE CIIELUATNCTaMU
B ONpEeAESEHHON cepe.

2. CemaHTHUYeCKHE CETU — CTPYKTYpbl, MpeAHA3HAYEHHBbIE ISl MPEICTABJICHUS] 3HAHUMA
B Bujie TpacdoB (y3/I0B U CBSI3EW Mek1y HUMH). B HUX y3ibl 0003HAYAIOT MOHATHS M KOHIICTIIUH,
a CBS3M (WJIM AYTH) MEXKIY Y371aMU OTPaXaloT B3AUMOOTHOIIEHU ST MEXKY STUMH MOHSATUSIMHU U KOH-
LIEMLUAMU.

3. JIornueckuii moaxoa u CMMBOJIbBHBIE€ PACCYKACHUA — CBA3aHbI C UCIIOJIb3OBAHUEM (pOp-
MaJIbHOH JIOTUKHA U BCp62U'IbHHX OIMMCAaHUI U TIPEACTABJICHUA U MAHUITYJIMPOBAHWUA 3HAHUAMM.
Takue meTrogpl aKTUBHO IMPUMEHAIOTCA B CUCTEMAX, II€ 3HAHUA 3dapaHEC YCTKO CTPYKTYPHUPOBAHBI
B BUIEC (paKTOB, npaBUII 1 B3aI/IMOOTHOIHCHPIfl, K KOTOPbIM MOKHO IIPUMEHSATDH BBIBOJ Had OCHOBEC JIOT'U-
YCCKUX IIpaBUJL.

4. IIpoayKIMOHHBbIE CHCTEMbI — IPOrPaMMbl, KOTOpble padOTAIOT MO ONpencIeHHOMY
HaOOpy MPaBWII WM «IIPOAYKIUI» («ECIH-TO» TPABUII), YTOOBI IOTYyYUTh BBIBOIBL. DTH CUCTEMBI
MOTYT TPUMEHSTHCS JJIs1 aBTOMATU3AIMK 3324 PacCcykXAeHHUs U TpoOIeMbl pa3pelieHns — Jyepe3
0CJIeJOBATENIBHOCTA IPUMEHEHUH 9TUX «EC/IU-TO» -ITPABUIL.

5. SBpI/ICTI/I‘-IeCKI/Ie AJIT'OPUTMBI — 3TO CIIOCOOBI peUICHUs 3a4a4, HE IMOJIHOCTbIO MaTEMATU-
YECKHU OéOCHOBaHHLIC, HO OOBIYHO Jaromue 10CTaToO4YyHO Sq)(pCKTI/IBHBIC peueHud B OOJIBIIIMHCTBE
CJIy4acB. B O6H_ICM CMBLICJIC, 9BPUCTHUKA — 3TO MOAXO0M, KOTOprfI MOXET OBITh HE COBCEM KOPPEKTHbIM
C MaTeMaTH4eCKON TOUKHU 3PpEHNA, HO ITPU 9TOM OKA3BbIBACTCSA IMMPAKTUYCCKU IMOJIE3HBIM IJIA PEHICHUA
HHTCJ’IJ’ICKTy&JILHOfI 3aJa4u.

C pazButuem MammnHoro O6yuyenus u Heiiponnsix Ceteil, MHOTHe U3 9THX HOIXO/IOB OTO-
T Ha BTOPOH IUIaH, TIOCKOJIBKY HOBBIE METOBI YaCTO 00ECIeUMBAaIOT 00siee BHICOKYIO TPOU3BOIM-
TEJILHOCTh U OoJiee IIMPOKYI0 00JacTh pUMeHeHus. TeM He MeHee, Kiaccuyeckue metonsl Al no-
NIPeXKHEMY MMEIOT CBOIO LIEHHOCTb B ONpeiesieHHbIX oOsacTsx. OHU MOTYT OBITb IOJI€3HBI B CUTYa-
LUSAX, IJe JOCTYNEH TOJIBKO HeOObIIOW 00beM JIaHHBIX, UM Korjaa TpeOyeTcsl SIBHOE, JJOTHUYECKOe
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000CHOBaHHUE BBIBOJOB. bonee TOI'0, B HEKOTOPLIX ClIyYadaX KJIACCHUUYCCKUE METOIAbI Al 1 mammaHOE
O6y‘l€HI/IC MOryT OBITh COUYETAHHI B I‘I/I6pI/IIlHI)IX CUCTEMAX IJIA MOJYUYCHUA JIYHIIUX PE3YJIbTATOB.

2. Yto Takoe MammuHoe Q0yyenne? Kakue y Hero oCHoOBHble NPHMHIMIBI U uaen?
Yro Takoe Moaear Mamunaoro QOoyuenns?

MamunHoe oGydeHue — 310 noxppaszen MckyccrBenHoro VHTesuiekTa, KOTOPBIA 3aHUMA-
ercst pa3pabOTKO# aJIrOPUTMOB, IMO3BOJISIIOIIMX KOMIBIOTEPAM CaMOCTOSITENIBHO YUUTHCSI HA OCHOBE
MPeIOCTaBIEHHBIX TaHHBIX (0e3 ydactusi yenoBeka B mporecce). Cyts MarmmmnHoro OOyueHus
3aKJII0YaeTCsl B TOM, YTO MalrHa cama (0e3 sIBHOTO MporpaMMHUPOBAHUS KaXKIOTO JICUCTBHS Yelio-
BEKOM) MOXET pellaTh IMOCTaBJIEHHbIC €l 3aa4ul, «00ydaThCsS» M YIydIlaTh CBOI paboTy, MPOCTO
AHAJIM3UPYS MPEIOCTABICHHBIE € BXOIHBIC JaHHbIE.

Input Data : Output

Mopeab MalIMHHOTO OO0y4YeHHsI — 3TO MaTeMaTHYecKoe IpejcTaBieHne ((popMmysa WIn
QJITOPUTM), KOTOPBIl MO0 BXOJHBIM JAHHBIM CAMOCTOSITEJIbHO IPEICKAa3bIBACT BBIXOAHBIE IaHHBIE.
Moneny MammHHOTO 00YYeHHsI MOTYT OBITh IIPOCTHIMU (HArpuMep, (hopMyJia, KOTopast peICKa3bl-
BaeT BEPOSATHBIN OTBET MO BXOMHBIM JaHHBIM) WM CJIOKHBIMU (HampuMep, ITyOOKHe HedpOHHBIE
CeTH ¢ OOJBIMM KOJTMYECTBOM MapaMeTPOB, KOTOPBIE UCTIONB3YIOTCS TSI MOJIETMPOBAHMSI CIIOXKHBIX
B3aUMOCBS3€il MEXy JaHHBIMHU).

OcHoBHbIE 3TanbI Npouecca (UKJa padoTbl) MAIIHHHOTO 00yUYeHMsI :

1. O6yuyeHue Mo/1eJI1 HA OCHOBE BXO/IHBIX JaHHBIX (MpuMepoB): MammHHOe 00ydYeHre
UCTIONB3yeT HAOOPHl JaHHBIX (ITPUMEPOB), KOTOPHIE COCTOSIT U3 «BXOMHBIX» JAHHBIX M CBSI3aHHBIX
C HIMU «BBIXOIHBIX» JAHHBIX (MHOTJIA HA3BIBAEMBIX «METKAMH» WJIH «OTBeTaMm1»). Mojiesb o0yJa-
eTCsl YCTaHABJIMBATh B3aMMOCBSI3M MEK/1y STUMH BXOIHBIMH U BHIXOTHBIMU JIAHHBIMH.

2. O6o0menne 3HAHUS U3 MPHMEPOB U pelleHne 3aJa4u: DTO CIIOCOOHOCTh MOIEU
UCTIONB30BaTh OOyYeHHWE Ha OCHOBE NPUMEpOB Ui TpeJCKa3aHWs OTBETOB HA HOBBIE, paHee
He BUJICHHBIE TaHHbIe. Llenb 00ydeHnst Mojiesi — He MPOCTO «3allOMHUTh» ITPUMEPHI U3 00YJaIoIIero
Ha0oOpa TaHHBIX, HO B «O0OOIIUTh» TU MPUMEPHI HA HOBBIE CUTYAIUU — TO €CTh MOIBITAThCS PUMe-
HUTb TO 3HAHUE HA HOBBIX IIpUMeEpax.
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3. OnTumMu3anus 1 yjaydmeHnue moaeu: O6ydeHre Moenu oObIYHO BKITIOUAeT B cedsl Ipo-
1IeCC ONTUMM3ALMY, TJIE C KAXKABIM LIIKJIOM aJITOPUTM HOCTENEHHO YJIy4IIIaeT CBOIO IIPOM3BOJUTEb-
HOCTb, MUHUMU3UPYSl pa3HUILy MEkAy MPeICKa3aHHbIMU U JEUCTBUTENIbBHBIMUA OTBETAMU (TO €CThb
MUHUMU3UPYET OMIMOKY CBOETO MPEe/ICKa3aHus).

4. UtoroBoe TecTHpOBaHHe U OIleHKa MoeJu: Mozesb 00yyaeTcsi Ha OCHOBE 00yYaloIIHX
JAQHHBIX ¥ 3aTeM TECTUPYETCs Ha OTAEIBHOM TECTOBOM HaOOpe JaHHBIX /ISl IPOBEPKH €€ CIIOCOOHO-
cTU 0000IIeHUS U TIPeICKa3aHus MPABUIbHBIX OTBETOB.

B 3aBucumocTH OT TOro, KAk HIMEHHO 00PadaTHLIBAIOTCS JaHHbIE U pelIaeTcsi MOCTaB-
JIeHHas 3ajiaya — Mojenp MalMHHOTO OOydYeHHs] MOXeT ObITh OTHeceHa K ogHomy 3 Tumos
(Bu10B) MammHHOTO 00y4YeHusI:

— Supervised Learning («o0yueHue ¢ yuureaem»)

— Unsupervised Learning («o0y4yeHue 0e3 yuutensi»)

— Semi-supervised Learning («0Oy4eHre ¢ YACTHUHBIM MPUBJICYCHUEM YUUTEIS» )
— Self-supervised Learning («camocTosiTelbHOe/aBTOMaTHIeckoe 00yUYeHue» )

— Reinforcement Learning («oOy4eHne ¢ OIKperieHueM> )

B 3aBucuMOCTH OT TOrO, KaKasi IMEHHO pelIaeTcsi MOCTaBJeHHAsI 32Ja4a —MOXKHO Bbljle-
Ttk onvH u3 Tunos (BuaoB) 3a7a4 MammHHOTO 00y4eHUsI:

— Knaccudukanus 06beKTOB

— Knacrepuzaiust 00beKTOB

— Perpeccus (npeackasaHue HENPEPBIBHOIO 3HAHUA)
— I'enepanus (co3gaHue HOBBIX OOBEKTOB)

U JIpyTHe.

3. Pacckaku MHe moJpoOHee PO OCHOBHbIE maru u npomeccsl B Mamuunom O0y-
YeHHUH — MPo padoTy ¢ JaHHBIMH, BbleJeHHe NPU3HAKOB, AJIrOpUTMbI?

Re-train
lodel

Deploy

Collect =Y Prepare i = BREIEIC
Model

Data

Pabota ¢ manmmHHBIM 00y4eHHeM OOBIYHO BKJIIOYAET B ce0s1 ClIe/lyIoNI1e OCHOBHBIE 1Iaru:

1. IlocranoBka 3amaun: Ilepes HayaIOM MPOEKTa MAIIMHHOTO OOYYEHHS BaKHO M3YyUUThb
IpeIMETHYI0 00JIacTh U MOHATDH 3ajlauy U OM3HEC-1Ie/IU, TOUHO ONPEeAeUTh, Kakas rpodieMa Win
3aj1a4a OyJeT pelaThesl C IOMOLIBIO0 MAIIMHHOTO 0OY4eHHU ], a TAKXKe OIpeJeIUTh METPUKHU KauecTBa,
KOTOpbIe OYIyT CIIy)KUTb OPUEHTUPAMH yCIIeXa.
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2. Coop nanabIx: B nepByio oyepep, BaM HyXeH OOJIBIIION HAOOP JIaHHBIX, HA KOTOPOM BbI
OyzeTe o0y4JaTh CBOIO MOJIE/Ib. DTOT HAOOP JAHHBIX MOKET ObITh COOpaH U3 Pa3IMIHBIX UCTOYHHUKOB,
TaKUX Kak paiiyibl, 6a3bl TaHHBIX, JIOTU C JEUCTBUSAMM IMOJIb30BaTeNIeld, MHTEPHET U TaK Jajiee.

3. IlpeaBapuresbHasi 06padoTKa JaAHHBIX: DTOT STAN BKJIIOYAET B ceOs OUMCTKY JIAHHBIX
(ymaneHue omuOOK, CHJIBHBIX OTKJIOHEHWH, MPOIMYIIEHHbIX 3HAUEHUH), MpeoOpa3oBaHue JaHHBIX
(Hanpumep, MpeoOpa3oBaHKe TeKCTa B YKCIIOBbIC 3HAYCHUS WM TIPUBEIEHUE PA3HOPOTHBIX JIAHHBIX
K eIMHOMY (pOopMaTy) ¥ HOpMAJIM3ALIMIO JaHHBIX (HAIPUMEDP, MaciITabMpOBaHKe 3HAYEHHIA Ha OTpe-
JICJIEHHBI TUAMa30H).

4. Boigenenne npu3HakoB: [Ipu3HakM — 3TO XapaKTepUCTUKM WM aTpuOyThl, KOTOpHIE
MallliHa UCIOoNb3YeT Ui oOydyeHus. Hampumep, ecam Bl co3paete Moaeb Ul KiaccH(pUKamm
M300paXeHni KOIIeK M co0aK, MpU3HAKAMU MOTYT OBITh pa3Mephl KMBOTHBIX, IIBETA, TEKCTYpHI
1 (pOpMBI, IPUCYTCTBYIOIIME Ha U300pakeHUHU. DTall BbIACICHNS] IPU3HAKOB BKJTIOUAET B ceOst BHIOOD
1 co3anue 3(pOEKTUBHBIX MTPU3HAKOB, KOTOPbIE IOMOTYT MOJEJH JIeNaTh 00jiee TOYHbIE MPOTHO3HI.

5. Bei6op moaenu: B 3aBrcrMocTH OT TUMa poOieMbl U 3aa4u (perpeccusi, Kiaccugpuka-
1M1, KJIACTepU3alys U T.J1.) ¥ CTIelM(UKH JaHHBIX, BBl BRIOWpaeTe TUM (BU) MammHHOTro 00ydeHust
(Supervised, Unsupervised, Semi-supervised, Self-supervised wiu Reinforcement Learning) u KoH-
KPETHYIO NOoIXoAsityo Moaesb MallMHHOTo 00y4eHHsI 9TOTO BUA.

6. O6yuenne moaean: Ha stom sTane ajroputM MaliMHHOTO OOy4YeHHs caM «00ydaer»
MOJIeJIb, UCTIOJIb3Ys1 BAlllM JIAHHbBIC U 1IeJIeBbIe 3HAYCHHS. DTO MPOMCXOIUT MyTeM HACTPOWKH Mapa-
METPOB MOJIEJIM TAKUM 00pa3oM, 4TOObI MUHIMH3HPOBATh OIMOKY MEX 1y POrHO3MPYEeMBbIMU MOIe-
JIbIO pe3y/IbTaTaMH U PeasIbHBIMU 3HAUEHUSIMU PE3YJIbTaTOB (B3SITBIMH U3 00Yy4YaIOIIMX PUMEPOB).

7. Ouenka mozenu: [Tocne oOyueHNsI MOJIENT BaM HYKHO OIICHUTh €€ Ka4eCTBO U IIPOM3BOIM-
TEJILHOCTh. DTO OOBIYHO JEJIAETCS C TIOMOIIBIO CPABHEHH S OTBETOB MOJIENH C OTJIOKEHHBIM HA0OpOM
JaHHBIX (TECTOBBIM HAOOPOM), KOTOPBIM HE MCTIONB30BAJICS TTPU 0OydYeHUH. MeTpUKH OLIEHKH MOTYT
BKJIIOUATh TOYHOCTb, ITOJTHOTY | JPyTHe MoKa3aTesid padoThl MOJIENU. BaKHO MOIYyYUTh MOJIETh, KOTO-
pas He OyzeT iepeoOy4YeHHOM, HO U He OyaeT HeToOOyUSHHOM — YTOOBI IMOTy4aTh OT Hee TIOTOM XOpo-
[IMe pe3y/IbTaThl MPeICKA3aHU

8. Tonkas Hacrpoiika u ontuMmu3anus: [locie nepBoHaYaabHOrO OOYYEHMS] U OIIEHKH
MOJIEJIU BBl MOKETe ONTUMHU3UPOBATh U HACTPAUBATh CBOIO MOJIEITb, U3MEHsISI TApaMETPhl U UCTIOJb-
3yA pa3/IMYHbIC TCXHUKHU, TAKUE KaK KPOCC-BAJIMAAINA U PETYIIAPU3alInA.

9. PazBepThiBanne moaen (demnoii): [Tocne Toro, kak mMonenb Obula 0Oy4yeHa, olleHeHa
nu OHTI/IMI/I3I/IpOBaHa, OHAa MOXKET 6I>ITL «paBBepHyTa» (Ha KOMHbIOTepHI)IX CUCTEMAX U BBIYUCIUTEIIb-
HbIX MOH_[HOCTHX) U UCIIOJIb30BaHa JId HpC,D,'CKaBaHI/II;i Ha HOBBIX HAHHBIX.

10. ITpouecc padoTsl moaeau (Mudepenc): OOIYHO STOT TEPMUH UCTIONB3YIOT ITPU padoTe
C HepoHHbIMU ceTssMH. VH(pepeHcOM Ha3blBaeTCsl HempepbiBHAsA padoTa KaKOW-TMOO HEHMpOHHOM
CEeTH Ha KOHEYHOM YCTpoucTBe. To ecTb, 3TO Mmpoliecc UCTIOTHEHUSI CETH, KOTJa OHA YK€ pa3BepHyTa
Y TOTOBA K MPOBEJECHUIO MOJIe3HOH padoThl. [l mH(pepeHca UCroab3ylTcsl MPOLECCOpbl OOIIEro
HaszHauenus (CPU), rpaguueckue npoueccops! (GPU) unu crieranu3upoBaHHbIe POIECCOPBI s
MarmmnHoro ooyuenus u Heiipoceteit (TPU).
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Bcee atit marn MOI'yT HOTp€6OBaTb Pa3JIMYHbIX HABBIKOB U UHCTPYMEHTOB: 3HAHWUA OCHOB MarTe-
MAaTHUKH, CTATUCTUKH, TPOrPAMMHUPOBAHH S, IOIAEPKKHI PadOThl KOMITBIOTEPHBIX CHCTEM, 00paOOTKH
Y aHAJIM3a JaHHBIX M, KOHEYHO K€, 3HAHWsI CAMOT0 MAIIMHHOTO OOyUYeHHUs U MPEeAMETHONU 00IacTH,
B KOTOPOH BBl pellaeTe 3aJauy.

4. Pacckaxu po OCHOBHbIE MapaMeTpPhl, onpe/esonue KauecTBo U 3P eKTun-
HOCTb MojeJieil MamuaHoro O6yyeHus?

MamunHoe 00y4eHHe — 3TO IPOLECC, B X0OJe KOTOPOro KOMITBIOTEPHbIE MOJIESN «y4aTcs»
Ha JAHHBIX U JIEJIAIOT CBOM MTPOTHO3BI MJIHM PEIIEHHs] HA OCHOBE 3TOr0 0O0Y4eHHSI.

[Ipu co3pmanny mMopnesnell MallMHHOTO OOYYEeHUsI OHUM M3 CAMBIX BaKHBIX STAIOB SIBIISIETCS
OLICHKA UX PadOThl. be3 MpaBMIIbHOW OLIEHKH Pe3YJbTATOB €CTh PUCK HAYaTh MCTIOIb30BaTh MOJIEb,
KOTOpasi MOKET JaBaTh HEBEPHBIE IIPOTHO3BI, IPUHUMATh HETIPABUJIbHBIE PELLIEHU S, ITPOITYCKATh BaXK-
HbIE ClTy4au (B 33/1auax BBISIBJICHHS HYXKHBIX OOBEKTOB).

Uto0bl y3HATh, HACKOJILKO XOPOIIIO MOJIENb CIIPABJISIETCS CO CBOCH 3a/1a4el — UCIOTb3YIOT MeT-
PHUKH KauecTBa MojieJieil MaimmHHoro ooydenus. OmeHka Mozesell He TOJbKO MO3BOJIsIET MIOHATh
nx 3(1)(1)€KTI/IBHOCTL, HO U BbIABHUTH BO3MOKHBIC HCAOCTATKH, KOTOPBIC CTOUT YCTPAHUTD.

Bor NMpUMEPbI METPUK KAYECTBA 1A MOHGHGﬁ B MalllMHHOM O6y‘lCHI/II/IZ

Cpennsisi abcomoTHas ommoOka — /{1 3a1ay4, rae Moziesb pecKa3biBaeT YHUCIICHHBIE 3HA-
YEHUs], 3Ta METPUKa MOKa3bIBAET, HACKOJIBKO B CPEJHEM MPOTHO3bl MOJEIN OTIMYAIOTCS OT UCTUH-
HBIX 3HaueHui. Hanmpumep, ecm Mozenu HyXKHO IpeACKa3blBaTh TEMIIEPATYPy BO3JyXa B TEUEHHE
KAaKOro BpEMEHH, 3Ta METPUKA MIOKAXKET Ha CKOJIbKO B CPEIHEM OTKJIOHSIIOTCS NTPEACKA3aHUsl MOJIENN
(HEeBaXKHO — B OOJIBIITYIO MJIM B MEHBIIIYIO CTOPOHBI) OT peaIbHOM TeMIIepaTypsl Bo3yxa. Yem MeHblIe
OTKJIOHEHHUSI — TEM JIyullle MOJIEb.

TounocTs Mogesu — [171s1 33124, T/1e HY’)KHO BHIOpATh OMPE/IE/ICHHBIN TUTT OOBEKTOB B 00IIei
BBIOOpPKE M HE OIMMOAThCSI C TUIIOM 3THX OOBEKTOB (HO MOXHO YTO-TO M IPOIYCTUTH), 3Ta Mepa
MOKa3bIBACT, KAKOW MIPOIIEHT MPOrHO30B MOJIEN OBbUT MTPaBUIbHBIM. Hanpumep, Hy:KHO ONpeaenThb
1 BBIOpATh KJIIMEHTOB, KOTOPBIE C OOJIbIIEeN BEPOSITHOCTBIO KYIAT OMpe/ie/ieHHbId ToBap. Tak, eciu
MOJIeJIb TPaBUJIBHO Mpeackazaia 85 u3 100 ciayyaeB, To €€ TOYHOCTh cocTaBisieT 85%.

IMosnora moaeaun — Korma monenu HyXKHO OOHApYKHTh ONpenesieHHbId TUI OOBEKTOB
B 00111l BHIOOPKE M BAXKHO HE MPOIYCTUTh OOBEKTHI STOTO TUMA (HO MPH ITOM, JOIMYCKAETCS OIIH-
0aTbCsl 1 OOHAPYKUTD JIMIITHIE OOBEKThI, KOTOPBIE HA CAMOM [ieJie He OTHOCSITCSI K HICKOMOMY THITY).
OTa MeTpUKa MOKa3bIBAET, CKOJIBKO CIIyyaeB U3 BHIOOPKM Mojenb yuia. Hampumep, korma mMoaenb
MIPUMEHSIETCS B MEAUIIMHE U el HeJIb3sI TPOIYCTUTH OOJBHBIX C OIMPEIETIEHHBIM JUAarHO30M (TaK Kak
B 9TOM CJIy4yae 4YeJIOBEK He Y3HAeT O CBOEM JHMarHo3e M He MOMYYUT BOBPEMsI COOTBETCTBYIOIIETO
JIe4eHMs1), HO BIOJHE MOXKHO TPEANONIOKUTh HAaTU4Yre OONE3HW Y 3I0POBOTO YeloBeKa (Tak Kak
MOTOM €ro MepernpoBepsT U CHUMYT OLIMOOYHO MOCTABJICHHBIN AUArHO3).

Iepnuekcus (Perplexity) — 310 nomynsipHasi MeTpUKa JJIsi OLEHKMA KayecTBa SI3bIKOBBIX
MoZesiell B 3aJadax MPOrHO3MPOBaHMSA cienylouiero ciosa. [lepriiekcusi MHTEpHpeTupyercs: Kak
CpenHee 4Kcio BHIOOPOB, KOTOPBIE MOJIENTb PACCMATPUBAET MPU MPEJCKa3aHUU CIELYIOIEro CI0Ba.
Hanpumep, nepmiiekcusi, paBHass 10, o3HayaeT, 4To MpU MPOTHO3UPOBAHUM CJIEAYIOLIETO CJIOBA
MOJIeNb B CpefiHeM «KonebneTcs» Mexay 10 cioBamu. MeHblliee 3HaUeHUe TIEPIJIEKCHU YKa3bIBaeT
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Ha JIy4Iyio Mozenb. Mozens ¢ nepriiekcreit 1 Obita Obl uaeaabHOR U Beera Obl MPAaBUIIBHO Tpe-
CKa3blBaJIa (3HaJIa BIIOJIHE OIPEAEICHHO) CIEAYIOIIEEe CIO0BO.

KpOMe 9TOro, O4WH 13 OCHOBHBIX BHI3OBOB B MalllMHHOM O6yLICHI/II/I — n30ekaTh HCIIOO6yquI/IH
U riepeoOydeHnsi MozIeIeH.

Henooo6yuenue moaeau (Underfitting): Dto nmpoucxomur, Korjua Mojie/b CIUIIKOM MPOCTa
IJIA CJIO)KHOCTH JAHHBIX, U HE MOXKET BBIYUHUTh 3dKOHOMEPHOCTH B HUX. B PEIYIbTATE TaKadA MOICIIb
TJIOXO CIIPABJIsIETCS KaK ¢ 00YJalOIUMU, TaK ¥ C TECTOBBIMH JAHHBIMHU.

Ilepeob6yuenue moaesu (Overfitting): 3necs npodiema mporuBonoaoxHas. Moaeab cTaHo-
BUTCSI CJIMIIIKOM «y3KOCHEIIMAIM3UPOBAHHON» O] OOyJaloIe JaHHbIE M HAYMHACT «3allOMUHATh»
UX, HO YK€ He MOXET «IOHATh» OoJee OOIIyI0 3aKOHOMEPHOCTb M MpPEeICKa3aTh TO, Yero He ObUIo
B oOyJaroIumx JaHHbIx. [ToaTomy nepeoOydyeHHass MOJEIh MOKET HICaTbHO Pad0oTaTh Ha OOyJaroIeM
Ha60pe OJAHHBIX, HO IIJIOXO HAa HOBBLIX-TECTOBbLIX JAaHHBbIX.

Owerfitfing Right Fit Underfitting

L L]
L |
.

Classification

Regression

OreHka KayecTBa MoJiejIel MalllMHHOTO 00yUYeHus1 — KJII0YEBOM 3Tall B IPOLIECCE UX CO3/IaHMUS.
Br1OOp MpaBUIIbHONM METPUKHU MMOMOXKET MOHATh, HACKOJIBKO MOJMy4YeHa MpaBuiIbHAsA U 3((PEeKTUBHA
MOJIeJib, U, IPU HEOOXOIUMOCTH, BHECTH KOPPEKTHBBI B €€ 00yUeHHe UM 3aMEHUTb MOJIETb.

5. Pacckaxku, kakue Booome ectb Tunbl (Buabl) Mammaaoro QOoyuenns?
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Meaningful

Compression

Jructure Image

Customer Retention
Discovery Classification

Big dara Dimensionality Idenity Fraud

Zi C Dhagreostics
Visualstaion Radirios e Braitaion Classification iagnost

Advertising Popul

Unsupervised Supervised g
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W3znavanpHo B MammaHoM OOy4yeHUM BBIIEJISUIM TPU OCHOBHBIX Tuma: OOyueHue ¢ yuure-
nem (Supervised Learning), O6yuenue 6e3 yuurens (Unsupervised Learning) u O6yuenue ¢ noa-
kperutenneM (Reinforcement Learning). Co BpemeHeM ertie 2 Tuna noay4uwin pasputue: O6ydeHne
C YaCTUYHBIM IpuBJieyeHreM yuutens (Semi-supervised Learning) u CamocrosiTesbHOe/aBTOMATH-
yeckoe oOyuenue (Self-supervised Learning).

Paccmorpum Bee atn Buabl Mammuaaoro O0y4yennsi:
1. O6yuenue c yuureiaem (Supervised Learning)

Mopenu Ha BXOJ AI0TCS IPUMEPhl Pa3MEUEHHBIX IAHHBIX, I1e KaXIblil IpUMeEp yxke oOMeYeH
IIPaBUJIBHBIM OTBETOM. 3aJa4a MOJEIN — HAYYMThCSl CAaMOM TaK’Ke MPEACKA3bIBaTh ITU OTBETHI IS
naHHbIX. Harpumep, ecm Mbl 0OydaeM MoJenb paclio3HaBaTh KOIIEK U cobak Ha dotorpadusx, To
CHayaJla Mbl MTOKA3bIBAEM €1 MHOXECTBO M300pPaKEHHUI KOIIEK U COOaK, IJie KaXa0e n300paKeHne
YK€ C COOTBETCTBYIOIIEH METKOH («KOIIIKa» 3TO WM «codaka» ). Vnu, ecimm Mogesb yunTcs OTIM4aTh
Cram-IMchbMa OT He Cllama, TO Ha BXOJE el JJaeTCsl MHOXKECTBO IUCEM C MMEIOIIMMUCA METKaMU —
cram 3T0 Wi He ciaM. Mofesb MblTaeTcsl MpecKas3aTh OTBETHI AJ1S IPUMEPOB C YK€ U3BECTHBIMU
METKaMH M Kak/1yl0 UTEPALMIO CPABHUBAET CBOM OTBETHI C CYIIECTBYIOIIMMU OTBETAMU U MbITAETCS
YIY4IIUTh ceOsi, YTOObl Ha CIEAYIOLIel UTepaluy MpeacKa3biBaTh OTBETHI ellle TouHee. MToroBas
3aJa4a MOJIEJIM — HAWTH 3aBUCHMOCTb MEX/1y JaHHbBIMU M METKaMU KJIACCOB M MCMOJb30BaTh 3TY
3aBUCUMOCTb J1J151 AAJIbHEMILIEro CaMOCTOSATEIbHOTO IIPe/ICKa3aHu sl KJIaCCOB )11 HOBBIX (HEpa3MeUeH-
HBIX) BXOAHBIX JIaHHBIX.
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2. Ooyuenne 6e3 yunteJsi (Unsupervised Learning)

3peck Mofeau o0ydaloTcsi Ha Ha0ope JaHHBIX, B KOTOPOM M3BECTHBI TOJIBKO Hepa3MeueHHbIE
BXO/JHbIE JIaHHbIE, 1 HET KOHKPETHBIX BBIXOIHBIX JAHHBIX (METOK KJIACCOB M T.I.). 3aja4ya MOjeIu
COCTOUT B TOM, YTOObI CAMOCTOSITEJIBHO HAWTH CTPYKTYpPY WJIM B3aUMOCBSI3M B JaHHBIX. [IprmMeps
BKJIIOYAIOT KJIACTEPU3ALMIO (HAIIPUMED, CETMEHTALIMIO KJIMEHTOB JIJIsl MApPKETHUHTa MO pa3HbIM MOJ-
rpyNaM Win orpeieieHre KOJIMYECTBa Pa3HbIX BUIOB MOATPYII B OYE€Hb OOJIBIION IpyIITe JTI0AeH)
U MOHMKEHHE Pa3sMEPHOCTH (HalpuMep, YINPOUIEHUE AAHHBIX ISl MX MOHSATHOIO MPE/ICTaBICHUS
Y BU3YAJIM3aLUN).

3. O6yuenne ¢ nogkpeniennem (Reinforcement Learning)

B atom cityuae mogienb (4acto B 3ToM ciydae ee HasbiBaloT M-arentom) oOyvaeTcst cama, B3a-
MMOJICHCTBYSI CO CBOEH «cpefoi oOuTaHus». Mojiesib BBITIONHSIET Pa3INIHbIC ISHCTBUS U B PE3YJib-
Tare TUX JEHCTBUI MOJTyYaeT OT Cpelibl OTKJIMK — Harpaibl («IOJKpEIJIeHHE») 3a MpaBUJIbHbIC
(mosne3Hble WM 3(PEeKTUBHBIE) ACUCTBUS WM IITPadBbl 32 HEMTPaBUJIbHBIE (BpeJHbIE WM HE 3 pek-
TUBHbIE) AeicTBUsL. Mojenb CTpeMUTCSl MaKCUMU3UPOBaTh CYMMY IOJy4a€MBbIX Harpaj — TO €CThb
BBINOJIHATD JIEUCTBUS (MJIM TIOCTIeJOBATEIbHOCTU AEWUCTBUI), KOTOPBIE NAIOT KaK MOXHO JIYUIIHiA
pe3yibTar. [IpuMepsl BKITIOYAIOT yrpaBieHHe poOOTaMH (KOTOpbIEe MONYYaloT OTKJIMK OT CPelbl —
IJIOXO MJIM XOPOLIO OHU BBIIOJIHSIIOT CBOY 33/1a41 ), UTPOBBIE areHTHI (TMOJTyYalolue OTKJIMK OT UIPo-
BOI1 cpelbl — B ClIyyae BBIMIPHIILIA WM MPOUTPHIIIA), CUCTEMbl pEKOMEHIAIUN (T/1e OTKJIMK — 3TO
KAa4eCTBO Y/IOBJIETBOPEHUSI MOJIb30BaTEIEN STUMU PEKOMEH/IALIUSAMHU).

4. O0yueHne ¢ YaCTHYHBIM NIpHUBJeYeHHeM yunTeJisi (Semi-supervised Learning)

MaimmuHHOe 0Oy4YeHHe ¢ YaCTUYHBIM IpHBJIEYEHHEM YyuuTess (Takke M3BECTHOE Kak 00y-
YeHHUe ¢ TOJYKOHTPOJIeM WM TMOpuaHOe oOydeHue), HaxoauTcss Mexay OOydeHueM C yuuTtesiem
(Supervised Learning) u O6yuenuiem 6e3 yumurens (Unsupervised Learning). B atom ciyvae monenu
IIoJacTCsA KOM6I/IHE].HI/I}I IIOMCUYCHHBIX U HEPA3MEUYCHHLIX NAaHHBLIX. Hepa3MequHHe JaHHbIE OYCHb
JICIIIEBHI B OTJIMYME OT PA3MEUYEHHBIX IAHHBIX (KOTOPBIE YACTO IPUXOAUTCS IOMEUaTh Bpy4uHYyI0). [1po-
Heaypa 3aKJII04YaeTcs B TOM, YTO aJITOPUTM CHavYaJIa UCTIONb3YyeT BCe JaHHbIE M aJITOPUTMBI OOy UeHHU ST
0e3 yuuTess U1l KJIaCTepU3alliy IAaHHBIX, a 3aTe€M UCIIONb3YyeT alTOPUTM OOYUEHHSI C YUUTENIeM A5
OIpe/ieNieHrsT METOK JUIsl KaXJoro kjacca. M ecny Hepa3MeyeHHbIe JIaHHbIE OKa3bIBAIOTCS ONU3KU
K OJHOMY M3 KJIACCOB Pa3MEUEHHBIX —TO OHM C OOJIbIIEH BEPOSTHOCTBIO MPHUHAIEKAT TOMY Ke
KJiaccy.

5. CamocrosiTeabHoe/aBToMaTnueckoe ooydenue (Self-supervised Learning)

TO OTHOCHUTEJILHO HOBBIW TMOJAXOJ, IJIe MOJIEh 0OyJaeTcsl Ha JIAHHBIX, TeHepHUpysl cama cede
3aa4YU1 1 OTBECTHI (qame BCCIO qepe3 MaCKI/IpOBKy YaCTH JAaHHBIX U ITOIIBITKU UX yFaIII)IBaHI/IH). 33,[13‘{21
MOJIEJIM — TIOHATb M YCBOUTBH CKPBITYIO CTPYKTYpY, KOTOpasi €CTh B 3TUX JaHHbIX. Harpumep, eciu
JaHHbIE — TO CBA3HBIM TEKCT, TO MOJE/Ib MOXET MACKUPOBATh U MBITATHCS MPEACKa3aTh CAeAyIlee
CJIOBO B IpeIoKeHu . Vv 17151 n300pakeHnid MOZIE/ b MOKET MbITaThCSl MACKMPOBATh M BOCCTAHAB-
JIMBATh YacTH N300paxeHus. Vm mbiTaTh MpeicKa3aTh IBET WK JPyrve mapamMmeTpbl N300pakeHu .
Takum 00pa3oM, OHa YUIUTCS Ha OOJIBIIIOM KOJTMUECTBE TAaHHBIX (TEKCTOB, N300paKeHUH, BU/IE0), 0e3
HEOOXOIMMOCTH HAJIMYMsI BHEITHUX METOK MJIM YJYacTUs YeJoBeKa. B pe3ynbrate Mojiesib yCBauBaeT
CTPYKTYPY U BHYTPEHHHE CBSI3H B 3THX JAHHBIX (KOTOPBIE MOTYT OBITh JIa)Ke HEU3BECTHBI UYEJIOBEKY).
U koraa 3Ta CTpyKTypa YCBOEHA — TO MOJICITb MOKHO J000YUYHTS 151 PEIICHUsT KaKOK-HUOY/Ib CIIEIIH-
aJIbHOM MPaKTUYECKOM 3a/1auu (7151 peIeHusl KOTOPOW HYKHO IOHMMATh 3TY CTPYKTYpPY B JaHHBIX).
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Hanpumep, MOXHO 700OY4YNTb MOJENb AJIsl aBTO3ANOIHEHUS WM NEepeBOAa TeKCTOB WM CHENaTh
MOJIeJTb JTSl YTy 4IIeHHsI, OKPACKM U BOCCTAHOBJIEHUSI M300pakeHMi U T. 1. BypHBIi pocT nmpuiioxe-
HUiA B 0Oactu coBpemenHoro ['eneparuBaoro MU (Generative Al) — Gosbiiie Bcero 06s13aH IMEHHO
stomy Tuity Marmmaaoro O6yJueHusl.

Kaxapiit n3 3TUX METO0B 00/1a/IaeT CBOMMH YHUKIBHBIMH TPEUMYILIECTBAMU U OT PAHIYESHU-
SIMU ¥ BLIOOP METO/1a 3aBUCHT OT KOHKPETHOM 33/1a4M U JOCTYIHOCTH JaHHBIX.

6. Kakue ocHOBHbIE BH/IbI 32/]a4 pemiaeT MammHHOe oO0ydyenune? Jlaii onpeaejieHne
CYTH M XapaKTePHUCTHKY JJs KaXKJ10ro BuAa 3a/a4.

MarmHaHoe O6y‘l€HI/I€ HCIIOJIB3YETCA OJIA pECIICHUSA PA3/IMYHBIX BUIOB 3a/1a4.
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BoT ocHOBHBIE BUIBI 3a1a4, KOTOPbIEC €CTb B COBPEMEHHOM MAIlIMHHOM O6y‘IeHI/II/IZ

1. 3apgaun kaaccupukanun: B 3agauax kiaccudukaum Mojenb MpeacKa3bBaeT AUCKPeT-
HYI0 METKYy WM Kateroputo. Hampumep, 3agaua onpeneneHus, SBISETCS U MEKTPOHHOE MUCHMO
CIIaMOM WJIM HET, SIBJISIETCS 3a/1a4el KiIacCu(pUKalMuU. 3/1eCh Mbl ITPECKa3bIBAEM AUCKPETHYIO Mepe-
MEHHYIO (CIlaM WM He CIiam).

2. 33,[(3‘-1]/] KJ1actepu3anuu : DTO THI 3a44a4, rAc¢ MOICJIb I'PyIINPYET JAHHBIC HAa OCHOBE UX
CXOACTBA, U 9TU I'PYIIIILI HA3bIBAIOTCS KJIACTEPAMU. rtoT IMponecc MmponucxoauT 0€3 KaKuX-JImoo npea-
BApUTEJIbHBIX 3HAHUH O JaHHBIX, 1 B 9TOM CMBICJIE OH OTHOCHUTCA K 06y‘~ICHI/IIO 0e3 YUIuTEJIA. Haan/I—
MEP, KIIaCTeprU3aliud MOKET OBITH MCITOJIb30BaHA IJIA CEMCHTAU KJIIMEHTOB Ha OCHOBE UX ITOKYIIA-
TEJIBbCKOI'O IIOBEACHU A.

3. 3apauu perpeccun: Perpeccust — 3To THIT 3324y, I1ie MOAEb MPeACKa3bIBaeT HEMPEPhIB-
Hoe 3HayeHue. Hanpumep, rpeckasaHue 1eHbl Ha JOM Ha OCHOBE PAa3JIMYHBIX XapaKTePUCTHUK, TAKUX
KaK TUIOIIAlb, KOJIMYECTBO CIAJIEH, IOl IOCTPOUMKH U T.J., ABIsETCs 3ajauell perpeccuu. B atom
clly4yae, Mbl MbITAeMCS TPeICKa3aTh HETIPEPhIBHYIO MepeMeHHYIo (1leHa Ha J0M) Ha OCHOBE JIPyrux
BXOJHBIX JAHHBIX 00 3TOM JOME.
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4. 3anaun Oo6yuenus ¢ noakpemnienuem (Reinforcement Learning): Ciona MoXHO OTHe-
CTU TIPUMEpHI C YMpaBjeHUEeM poOOTaMH (KOTOpHIE TMOTYYalOT OTKJIMK OT Cpeldbl — IUIOXO WU
XOpOIHO OHMU BBITIOJIHAOT CBOHN 321)121‘11/1), pa3BI/ITI/ICM HABBIKOB I/IFPOBHX aIr¢HTOB (HOJIy‘IaIOH_[I/Iﬁ OTKJIUK
OT UT'POBOI1 Cpelibl — B ClIyyae BBIMIPBIIIA WM POUTPHIIIA), CUCTEM PEKOMEHAAUUH (T1e OTKJIUK —
9TO Ka4eCTBO YJOBJIETBOPEHHMS MOJIb30BATENICH STUMU PEKOMEHIAIISIMH).

5. 3apaun I'eneparuBnoro MN: B ommure oT 3a1a4 KJIacCCUYECKOr0 MAIIMHHOTO 00yde-
HUS (KnaccupuKalyy, KIacTepu3alii U perpeccuu), I eHepaTuBHbIE MO 00y4aloTcsl Ha JaH-
HBIX ¥ MOTYT T€HepHpOBATh HOBbBIC, paHee He BCTpevaBIIvecss oOpasilbl JaHHBIX. [[aHHBIE MOTYT
MPEJCTABIATh COOOM TEKCT, N300paKeHs, pevb U T. [. 3aJa4M, KOTOPbIe MOTYT BBHIITOJIHATH TaKKe
MOJIEJIH, BKJTIOYAIOT CO3/IaHMe pa3HOOOPA3HOTO KOHTEHTA: TeKCTOB, M300pakeHHI, 3BYKa U MYy3bIKU
u 1. 1. Kpome storo, Mmonenu reHepatBHOro MIM MoryT BHINOJIHATH MIMPOKUIA KJIACC 3a/1a4, CBS3aH-
HBIX C JaJIbHEHIeln o0OpaboTKON M MpeoOpa3oBaHMEM STOTO KOHTEHTA: OTBETHI Ha BOMPOCHI, aHAJIN3
HACTPOEHUN Y TOHAJIBHOCTU B TEKCTaX WJIMA BUJEO; U3BJIEYEHUE MCKOMON MH(OPMAIIMU U3 TEKCTa
M300pakeHn , BUJCO WU ayIu0; MApKUPOBKY M300pakeHHId U paclio3HaBaHUE OOBEKTOB.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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