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YTO OOCTUTHYTO B N K HACTOALLEMY BPEMEHW?

ABTOpPbI: WrHaTbeB AmMutpui MakcumoBuY (HITY um. P.E. Anekceesa )

AHHOTaumnAa: WccnenosaTenbckas paboTa NocBsLIEHA N3YYEHNIO UCKYCCTBEHHOIrO MHTENIEKTA U
MCrosIb30BaHNs €ro B MPaKTUYECKUX LIENSIX. ABTOPOM aHa/IM3NPyETCS BO3MOXHOCTb
Pa3BUTUS UCKYCCTBEHHBIX HENPOHHbIX CETEV MOCPEACTBOM 00YYEHNS, @ TaKXKE
PaCKpbIBAOTCS 0COBEHHOCTU MPOLIECCOB MbILLEHNS U MPUHSATNS PELLEHNI B
HEVPOHHBIX CETSX, KaK UCKYCCTBEHHbIX, TakK U BUOSIOrNYECKMX, SBSIOLLNXCS
obpa3uamu-npoToTUNamMmn NepBbiX. 3aTparnBaeTcs TeMa NEPCNeKTUB Pa3BUTUS
CTOJ1b MHHOBALIMOHHOIO HarnpaB/eHUs KaK UCKYCCTBEHHbIV MHTENNEKT (UN),
aHaIN3NPYIOTCA TEXHUYECKNIA N 3TUYECKNI acneKTbl BHEAPEHWS W B coumanbHyto
M 3KOHOMUYECKYI0 AEATENbHOCTb YE/10BEKA. AHAN3NPYETCS BOZMOXHOCTb
CO3/1aHWNS1 HEVPOHHbIX CETEN Ha NPorpaMmMHOV OCHOBE.

KntoveBblie  UCKyCCTBEHHbI MHTENNEKT, MalLMHHOE 0byyeHne, obpa3oBaHue,
C/10Ba: WHMOPMaLMOHHbIE TEXHOIOM M, ONTUMU3ALNS, HENPOCETU

Annotation: The research work is devoted to the study of artificial intelligence and its use for
practical purposes. The author analyzes the possibility of developing artificial
neural networks through training, and also reveals the features of the processes of
thinking and decision-making in neural networks, both artificial and biological,
which are prototypes of the first ones. The topic of the prospects for the
development of such an innovative direction as artificial intelligence (Al) is touched
upon, the technical and ethical aspects of the introduction of Al in human social
and economic activities are analyzed. The possibility of creating neural networks
on a software basis is analyzed.

Keywords: Artificial intelligence, machine learning, education, information technology,
optimization, neural networks

[poMagHOe KOJIMYeCTBO Hay4HbIX paboT no U nocBALLEHO KOMMbIOTEPHOMY 3pPEHNIO.
9T0 HanpassieHne NN cBa3aHO ¢ pa3BuTUEM rnybuHHOro obyyeHmns (0 HeM HuXxe). Bnepsble
KOMMbOTEPbl CTann cnocobHbI BbINOJIHATL HEKOTOPbLIE BU3YyasibHble 384y Knaccudukauum
nyyuwe, 4eMm nogun. HanpuMep, 3aaBsieHHas TOMHOCTb Ha3HaYeHMA ONTUMaIbHOro Ne4YeHUs
pakoBbIX 3ab0neBaHnin nerkux y komnbtotepa IBM Watson coctasnseT 90%, T.e.
npesbiwaeT Ha 40% KayeCTBO AMArHOCTMKK, MPOBOAMMOWN BPadyaMm-OHKOJIOraMu,

Ba)kHbIM noHATMEM B I aBnseTca «MalwmnHHOe obyyeHne» (ero HasblBalOT TakXKe
CTaTucTMyeckmm obyyeHnem). OCHOBY AaHHOM TexHonorum B 1959 r. 3anoxunn ApTyp
CaMi03b, Korga npennoxun pabotaTtb Hag 0byvyeHMeM KOMMbIOTEPOB, HE NCMOJIb3YA
onpeneneHHo 3anporpaMmmMmmMpoBaHHble anropnTMel. B npocTenem cMbicie nporpaMma
oby4yaeTcs, KOrga B Herl MPOMCXOAUT N3MEHEHME, MO3BOISIOLLLEE BO BTOPOW Pa3 BbIMOJHUTb
onpefeneHHoe 3ajaHue nyyuwe. MawnHHoe obyyeHne - 3TO TEXHOJIOMUS, B paMKaxX KOTOPOW
co3paeTca 6a3a oby4yaloLmMx NpMMepoB, MO KOTOPOM KOMMbIOTEP UAN HENPOCETb
HacTpauBaeTcsa (0by4aeTcs) 1 3aTeM MOXET NPaBWUJIbHO pacrno3HaBaTb U
KJlaCCUULMPOBATL NOCTYyMaloLwme HOBble flaHHble, T.e. 3TO COBOKYMHOCTb aJrOPUTMOB U
MeTOL0B, NO3BOJIAIOLWMNX HAYYNUTb KOMMNbIOTEPbI AenaTb BbIBOLAbI HA OCHOBAHUN UMEIOLLNXCS
AaHHbIX. [JobaBneHne obyyalowmnx NpUMEpPoOB NO3BOASAET YAYYLWNTb pe3yabTaThl
pacrno3HaBaHua. Takum obpa3oM NpomcxoauT Kak bl caMoobyyveHune nporpammebl. 10 3ToM
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Hay4HbIN 3N1eKTPOHHbLIN XypHan "Mepugunar"

TexHosnorum rno bosblwon 6ase oTorpadpuin KOMNLIOTEP HAYYUIN pacno3HaBaTb ML,
nNpuvYem OH AenaeT 3To ToYHee, YeM YesioBeK. HacTosaLWwmnn NpopsiB B 06y4eHUN MaLLmvH
npou3owen B Havane 2016 r., korga nporpamma Google AlphaGo cymena obbirpatb B Urpy
ro ee abconoTHOro YemnuoHa Jin Cegons. 3Tta urpa asnsetca Hanbonee MHTENNEKTYasIbHO
CJIOXXKHOW PO B MMPE, HAMHOI 0O CJI0XKHEee WwaxMmaT (B ro gocka 19 x 19 knetok u
BO3MO>XHbIX MO3ULNIA HAMHOro 60sbLUe, YeM B LLaxMaTax), B KOTOpon ansd nobeabl
HeobxoanMMo He NpocTo nepebupaTb BCEBO3IMOXHbLIE X0abl. [106MTLCSA Nobeabl B o Hafg ee
4EeMMMWOHOM MO3BOJINA TEXHOOr A «F1yBMHHOrO MalumMHHOro obyyeHus» (deep learning,
DL), koTopas cenyac SBNgeTCa CaMblM TPEHAO0BbLIM HanpasBJieHNEM Pa3BUTUS
NCKYCCTBEHHOr0 UHTeJIJIeKTa. ITOT TEPMUH NPUMEHAEMCA K UCKYCCTBEHHbIM HENPOHHbLIM
cetam (MHC), roe ucnonb3yeTtcs 60nblle 0QHOrO CKPLITOr0O €105, MO3TOMY hOPMasibHO
«FNYOUHHBIN» YKa3bIBaeT eLe U Ha bosiee MHOrOCIOMHYI0 apXUTEKTYPY HEMPOHHOWN CETN.
YHUKaNbHbIM Ans rnybuHHOro oby4yeHus SBnseTCa To, YTO MallMHa caMa HaXo4UT NPU3HAKK
(kntoYeBble YepTbl Yero-nnbo, No KOTOPLIM Silerye BCero OTAENTb OAMH KNacc 06BbEKTOB OT
APYroro) n CTPYKTYPUpYyeT Ux nepapxmyHo: n3 bonee NpocTbiX CKAaabiBatoTCca bonee
CNOXHbIE. Y TepMuHa «rnybuHHoe obyyeHne» HeT popManbHOro onpeaeneHns, NoCKObKY
OH 06BbeaNHSAET Lenyto rpynny pasfinyHbiX TEXHONOMNA. Taknm 06pa3oM, KOMMbIOTEP YHUTCS
Ha npumepax 1 ceoem cobcTeeHHOM onbiTe. [porpamma AlphaGo cHavana
npoaHanusnposana 29,4 MaH xogos B 160 TbIC. NapTUN NpogecCcnoHabHbIX UTPOKOB, a
3aTeM ABe KON Nporpammbl Ha4yaam urpaTb OfHa C Apyron, nobasnsds HOBble MapTUn B
obyyatowyto BeibopKy. ChirpaB MUIMOHLI NAPTUIA, MPOrpaMMa Hay4mnacb OLEHMBATb
Hanbonee BbIrOAHOE MOJIOXKEHMNE KaMHEN Ha AOCKe AN AoCTuxXeHMsa nobenbl. TexHonorns
rnybuHHOro obyyeHns cenyac ABASETCAS HEOTHEMIEMON YaCTbio NCCeA0BaHNN B 061acTu
pacrno3HaBaHWsa peyn, n3obpa>keHunin, Npyu co3gaHumM CUCTEM yrnpaBneHns 6ecnnnoTHLIMM
aBToOMOBMASIMUK, AnarHOCTNKE 3ab0NeBaHUIN N PELLEHUN APYTrnX CIOXKHbIX 3a4ay. Pa3BuTuem
TexHonorum rnybuHHoro obyyeHnsa ctana peanusosaHHas IBM netom 2017 r. TexHonorus
pacnpegeneHHoro rnybnHHoro oby4eHns (DDL), no3Bonstowas Ha NOPSA0K COKPaTUTb
BpeMs 00y4YeHnss NCKYCCTBEHHOW HENPOHHOW CETH.

CnepyeT OTMETUTb, YEro HE MOXXET COBPEMEHHbIN U 1 4To oTaenseT ero ot obwero
NW: - oTCcyTCTBYET 3anoMMHaHMe paHee nNpuobpeTeHHbIX HaBbIKOB Npu 00Y4eHUN HOBbIM; -
NN He MoxeT npu 0b6y4eHnn HOBbLIM HaBblkaM ONUPaTbCS Ha paHee npuobpeTeHHbIe, T.e.
oTCyTCTBYeT 0006LEeHNE HAKOMEHHbIX 3HAHWUIA N UCMONb30BAHME UX B Pa3HbIX KOHTEKCTaX.
MaccoBoe pacnpocTpaHeHne CMapT¢OHOB NOPOLMIIO LUIMPOKOE NCMOJIb30BaHNeE peyeBblX
MOMOLLHMKOB, B KOTOPbIX peannsyTcs aneMeHTbl A, Takmne npunoXeHnsa noMorarT
NnoJib30BaTestO0 B €ro NoBCeAHEBHON feAaTeNbHOCTU. Cpean HUX Takne U3BeCTHbIe
npunoxeHus, Kak Siri (komnaHuu Apple), Cortana (Microsoft), Google Now (Google), Echo
(Amazon), «Anuca» (AHAEeKC) 1 Ap., KOTOPbIM Y>XKe NONb3YTCSA OECATKN MUIIMOHOB 04 EN.
[laHHbIE NPUJIOXKEHNSA PeaNIM3YIOTCA TakXe Ha NiaHweTax, HoyTbyKax n nepcoHasibHbIX
KoMmnbloTepax. Co BpeMeHeM 3TW NPorpaMmbl CTAHYT BCe UHTeSIJIeKTyallbHee U
He3aMeHumee. Ba)xHbIM HanpasieHneM paboT no U sBnseTcs BoigBNEHNE CTPYKTYPbI
MO3ra 4yesloBeka. Takue NnpoeKkTbl BeCbMa 4OPOrocTosLme, 1 NoTOMY UX peann3aunio MoryT
No3BOINTbL Cebe HEMHOrne CTpaHbl U FTMraHTCKMe Kopropauun, AHanu3 CTPYKTYpbl MO3ra -
3T0 0bpaTHOE NPOEKTMPOBaHME, KOTOPOE NpeanosiaraeT, YTO CHavana HY>XKHO pa3obpaTbCs
[10 TOHKOCTEWN B YEJIOBEYECKOM MO3re, a 3aTeM NpeAcTaBuTb TO, YTO MO3r AeNlaeT, B BUAe
annapaTHOro 1 nporpammHoro obecneyeHuns. B ntore y4yeHble HageTCA CO34aTb
KomnbtoTep, obnapatowmin A 4yenoBeyeckoro ypoBHS. HECKONbKO FpOMagHbIX MPOEKTOB (C
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NHBECTULNAMWN B MUNANAPAbI 40/1/TapOB) HaLleNIeHO Ha OOCTUXXEHME 3TOro pesynbTaTa.
MoLenMpoBaHMIO Ye/I0BE4YECKOro Mo3ra NoCBALLEeH MexAyHapoaHbii npoekT Human Brain
Project (HBP), koTopbil BegeT KoMaH4a u3 weenuapckon defepanbHON MOANTEXHUYECKON
LWKObI B JTO3aHHe nof pykKoBoACTBOM npodeccopa NeHpu Mapkpama (Henry Markram) u B
KOTOpoM y4acTeyeT 6onee 100 Hay4HbIX rpynn co Bcero mupa. Lenb npoekTa -
CUHTE3MPOBaTb BCE 3HAHUSA, MOJIyYEHHbIE NIIOAbMU O MO3re, B eJMHYI0 NOJIHOLLEHHYI0 MOLeslb
MO3ra BHYTPU CynepKoMbloTepa. 3aBepLUeHne npoeKkTa npeanonaraertcsa B 2023 r.
AmepukaHckuin npoekT Brain Activity Map Project («KapTa akTnBHoCcTK Mo3ra», 2013 r.)
paccyuTaH Ha T0, 3a 10 fIeT aMepuKaHCKUM y4YeHbIM yOacTCa 3ahKCMPOBaTh U
KapTorpadmupoBaTb aKTUBHOCTb Ka)X[,0ro HEMpPOHa B YenoBe4yeCkoM Mo3re. ECTb eLle 0KoJ10
[LleCATKa MeHee eMKUMX, HO He MeHee BaXXKHbIX NPOEKTOB Mo U3y4eHunto Mo3ra. Becbma
nHTepeceH NpoekT Blue Brain, 138 6a3upytowminca 8 LLBenuapun, B KOTOPOM Y4eHble
n3yyaroT paboTy aHcambnen HelnpoHoB. MpoekT SyNAPSE, ¢pmHaHcmpyembin DARPA u
Kopnopauuen IBM, cTaBuT 3a4a4vy co3gaHns (U3MYECKOW KOMUN MO3ra, BOMJIOWEHHON B
BMAE CneumanbHbIX MUKPOCXEM C MCKYCCTBEHHLIMW HEMPOHAMUW. ITO HanpaBAeHWE Noay4nso
Ha3BaHWe HerpoMopdHasa 3IeKTPOHMKA. AHANIOrMYHbIe NPOeKThbl pa3BuBaeT Kutan. TeMm He
MeHee B HaCTOALMA MOMEHT 1cYepnbiBaoLlee MOAEeIMPOBaHME MO3ra HEBO3MOXHO B CUJTY
OrpaHNYEHHbIX BO3MOXKHOCTEN COBPEMEHHbIX CYNEPKOMMbIOTEPOB (415 3Toro Tpebyetcs
NPOM3BOAUTENBHOCTb B AECATKM 3KCaAdoNC, T.€. Ha 3-4 nopsaka 6osblue HbiHelwHen). L3
Apyrux rnobanbHbIX MPOEKTOB, B KOTOPbLIX NpeanosiaraeTca UCnosb3oBaTb meToabl A v
CUCTEMHYI0 aHa/ITUKY, cledyeT OTMeTUTb NPOoAoJIKeHMe npoekTa «eHOM YenioBeKa», B
KOTOpPOM nnaHupyeTtcsa onpegennts AHK-nocnenoBaTenbHOCTY BCEX XUBbIX CYLLECTB
nnaHeTbl. Hanpumep, Amazon Third Way pa3pabaTteiBaeT NpoekT nof Ha3BaHUeM «baHk
KOLOB 3emMnmn».
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