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AnHOTAIIAA

I'enesuc coBpeMEHHOI TEXHOIEHHOMN KYABTYPEI OOYCAOBACH BO3ACHCTBHEM
rA00aAbHBIX TeHAeHIuIl artoxu «Muaycrpun 4.0», 3HaMEHYIOIIENH HACTYIIACHIE
3PBI CMAPT-TEXHOAOTHH, aKTUBHO PAa3BUBAIOIIEHCH B YCAOBUAX HI(MPOBOH KO-
CHCTEMBI. B pamMKax HACTOAIEH CTATBH OCYITIECTBAAETCH HCCAEAOBAHIE BO3ACH-
CTBHA HMCKYCCTBEHHBIX HEHPOHHBIX CETEH HA COBPEMEHHOE COIMOKYABTYPHOE
IIPOCTPAHCTBO M OOIIECTBEHHbIE MHCTHTYTEL lIpeacraBasiercd perpocuesTs-
HBIH AHAAU3 3BOAIOIIMOHHOIO IIYTH HEHPOTEXHOAOIHH OT PAHHUX 9KCIIEPHMEH-
TAABHBIX HCCACAOBAHHIT CEPEANHBI IIPOIITAOTO CTOAETHA AO TIEPEAOBBIX AOCTH-
JKCHHH COBPEMEHHOCTH, TAKUX KaK MHOTOCAOIHBIE HCKYCCTBEHHBIC HEHPOHHbIC
CETH H TEXHOAOIMH IAYOOKOTO MAIIHHHOIO OOyY€HHA. ABTOPOM OTMEYACTCH,
YTO TEKYILUE ITAIBI TPAHC(DOPMALIMOHHBIX IIPOLECCOB CYIIECTBEHHO OTANYA-
IOTCA OT IIPEAIIECTBYIOIINX (ha3 HHAYCTPUAABHOM 5BOAIOILIMH BBUAY TOTAABHO-
'O PACHPOCTPAHEHHA HHTEAACKTYAABHBIX MAIITIH U CETEBBIX HH(POPMAITMOHHBIX
nH@PACTPYKIYP, OKA3BIBAIOIINX OIIPEACAAIOIIEE BOSACHCTBIE HA BECH CIIEKTP
AHTPOITHOM AEATEABHOCTH, HAYMHAA OT IIPOMU3BOACTBEHHBIX ITHKAOB M 3aKAHIH-
Bas OBITOBBIM YKAGAOM HACEACHHA.

AeTaAbHOE M3YUCHIE BAMAHISA YKA3AHHBIX MCTOAOB HAa KAIOYCBBIC ODAACTH
YEAOBEUECKON AEATEABHOCTH, BKAFOUAFOIIUE TOCYAAPCTBEHHEIN CEKTOP YIIPaB-
AEHHS, IIPOMBIIIIACHHOCTD, C(hEPy 3APABOOXPAHEHUSA, KOMMEPYECKYIO ACATEAD-
HOCTB, OOPa30BATEABHBIN IIPOLIECC U KPEATHBHBIC HHAYCTPHH, IIO3BOASAET Pac-
CMOTPETh ITO3UTHBHBEIC 3(PEKTHI ITHPOKOrO BHEAPEHHUS HEHPOAATOPHTMOB,
CPEAH KOTOPBIX BBIBACHO ITOBBIIIICHUE ITPOAYKTUBHOCTH IIPUHATHA YITPABACH-
YECKUX PEIICHUH, YCOBEPILICHCTBOBAHIE AUATHOCTUPOBAHUA H TEPAIIHH 3200-
AEBAHUH, OITHMH3AITUA ITPOM3BOACTBEHHEIX ITPOIIECCOB M PACITHPEHHE BO3-
MOKHOCTEH IOAYYEHHA KA4eCTBEHHBIX OOPa30BaTEABHBIX yCAYT. OAHAKO BMeCTE
C TE€M BBIACAAIOTCA IIOTEHIINAABHBIE YIPO3BI H PHCKH, OOYCAOBACHHbIE MACIIITA0-
HBIM HCIOAB3OBAHHEM HEHPOTEXHOAOTHH, TAKHE KaK IIPOOAEMBI 3aIUTHI IIep-
COHAABHBIX AAHHBIX, COOATOACHHE HOPM OmosThKy u Ipasa. OOOCHOBBIBACT-
€A MOTPEOHOCTD B KOMIIAEKCHOM IIOAXOAC K AAABHEHIIIEMY Pa3BHTUIO AAHHOMN
OTPACAH 3HAHUI, ITOAPA3YMEBAIOIIEMY HHTEIPAIIUIO YCHANM ITPEACTABHTEAEH

192 Uoeu u udearse 2025  Tom 17 © No 4, vacms 1



B.H. Bapuros. Heitpoceri kax aoommrmpyrorit sextop evaprmsarmr UJIEW YT MJTEAJIBI

PA3ANYHBIX HAYYHBIX AHCLHUIIAHH, PaspabOTKy CTPOTHMX HOPMATHUBHBIX IIPABO-
BBIX AKTOB M BHCAPCHIE HAACKHBIX TEXHIYECKUX CPEACTB obecriedeHus HH(Op-
MAITHOHHOH O€30IIACHOCTH, HAIIPABACHHBIX HA MHHHMH3ALIIO PHCKOB 1 00e-
CIICYCHHE HAACKHOIO (PYHKIUOHUPOBAHIS HEHPOTEXHOAOIMICCKUX PELLICHUI.
AaHHasA TEHACHIINSA CTABUT IIEPEA HAYIHBIM COOOIIECTBOM PAA AKTYAABHBIX IIPO-
OAeM aHAAM3A PHCKOB KHOEPOE30IMaCHOCTH, PaspaboTKI HOPMATHBOB TEXHHYE-
CKOH 9THKH U OLCHKH AOATOCPOYHBIX COLIMAABHO-9KOHOMHYCCKHUX 3(h(eKTOB
MHHOBAITMOHHON TEXHOAOIMYECKON PEBOATOIINM.

KaroueBble cAOBa: HEHPOCETH, TEXHOICHHAA KyABTYPa, MH(AOPMAITHOH-
Hasg KyABTYPAa, KOMITBIOTEPHAS KYABTYpa, I PoBas KyABTYPa, CMAPT-KYABTYPA,
nuPOBU3AIINSA, CMAPTH3AIIUA, HEHPOCETEBBIE TAAATOITUHAIIIH.
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Abstract

The genesis of modern technogenic culture is determined by the impact of
global trends of the era of ‘Industry 4.0°, marking the advent of smart technol-
ogies actively developing within the framework of a digital ecosystem. This ar-
ticle investigates the influence of artificial neural networks on contemporary so-
ciocultural spaces and social institutions. It provides a retrospective analysis of
the evolutionary path of neurotechnologies from early experimental studies of
mid-last century to current advanced achievements such as multilayer artificial
neural networks and deep machine learning technologies. The author notes that
the current stages of transformational processes differ significantly from previ-
ous phases of industrial evolution due to the total spread of intelligent machines
and network information infrastructures, which exert a decisive influence on all
spheres of human activity, ranging from production cycles to everyday life pat-
terns of population.

A detailed study of the effects of these methods on key areas of human ac-
tivities, including state governance sector, industry, healthcare, commercial ac-
tivities, education process, and creative industries allows considering positive im-
pacts of wide-scale introduction of neuroalgorithms, among them an increase in
decision-making efficiency, improvement of diagnostics and therapy of diseases,
optimization of manufacturing processes, and expansion of possibilities for ob-
taining quality educational services. However, potential threats and risks associ-
ated with large-scale use of neurotechnologies are also highlighted, such as is-
sues related to personal data protection, compliance with bioethical norms and
legal regulations. There is a need for a comprehensive approach to further deve-
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lopment of this field of knowledge, involving integration of efforts from repre-
sentatives of various scientific disciplines, development of strict regulatory legal
acts, and implementation of reliable technical means for ensuring information
security aimed at minimizing risks and providing reliable functioning of neuro-
technology solutions. These trends pose before the scientific community several
urgent problems concerning cybersecurity risk assessment, development of tech-
nical ethics standards, and evaluation of long-term socio-economic effects of in-
novative technological revolution.

Keywords: neural networks, technogenic culture, informational culture,
computer culture, digital culture, smart-culture, digitization, smartization, neu-
ral hallucinations.
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Bseaenue

I'enesuc TeXHOTEHHON KyABTYPBI HAXOAHUTCA B HEITOCPEACTBEHHOI KOppe-
ASIITUOHHOM 3aBUCHUMOCTH OT aKTYaAbHBIX TPEHAOB COITMOKYABTYPHOIO M 3KO-
HOMIYECKOTO PA3BUTHA YEAOBEYECTBA, TAEC OIIPEACAATOIIEH AMHAMIYIECKOH CO-
CTABAAFOIIEH BBICTYIAFOT IPHHITUIIE peaAn3anun mapaAurmol «uaycrpms 4.0».
AAHHEBIT TAODAABHO 3HAYHMELIA TPEHA HE TOABKO MHHUITUHUPYCT KAPAUTHAABHYIO
MOACPHHU3AITUIO CTPYKTYPhI TEXHOIEHHOH KYABTYPEI, HO B CTUMYAHPYET TAYOO-
KYIO TPaHC(POPMAIIMIO KaK 3aII[UTHOTO IIOAfl, TAK M COOCTBEHHO CAMOTO Tpa-
AHMITHOHHOI'O KYABTYPHOTO AAPA, CPOPMUPOBAHHOIO HCTOPUIECKH CAOKUBIIIH-
MUCHA KyAbTyprIMI/I HpaKTI/IKaMI/I HpCAI)IAyH_[I/IX CTOACTI/Iﬁ.

DTall IEPEXOAA K PE YETBEPTOH TEXHOPEBOAFOIINN 3HAMEHYET COOOH dop-
MHPOBAHIE KA9E€CTBEHHO HOBOH KYABTYPHO-CPEAOBOH KOH(HUIYPAITUH — CMAPT-
IIPOCTPAHCTBA, KOTOPOE IPUHIIUITHAABHO OTAHYHO OT IIPEAIIECTBYIOMUX (a3
PEBOAIOITMOHHEIX ITPEOOPA3OBAHUI M PAAUKAABHBIM OOPA30M IIEPEOIIPEACAS-
eT IPHUBBIYHBIE (POPMBI COIMAABHO-TEXHIHYECKOIO B3aUMOACHCTBIA. TorAa Kak
IIPOIIIABIE TAITBI TEXHOPEBOAIOIUIT Oa3MPOBAAUCH HA MEXaHU3AIINH, dIACKTPH-
dpuKaIIy, aBTOMATH3AIIMOHHOM ITPOIIecce M HHPOPMAITHOHHOH cpepe, HbIHEITI-
HAf hasa XapaKTepHU3yeTcs MACCHPOBAHHBIM BHEAPEHIEM HHTEAAEKTYAAU3HPO-
BAHHBIX TEXHUYECKUX PEIIEHUI M IIPOIPAMMHBIX IIPOAYKTOB, OOO3HAYAEMBIX
TEPMHHAMH «CMAPT-YCTPOUCTBA» M «CMAPT-TEXHOAOTHIY. AaHHBIC COBPEMCH-
HBIE IIOAXOABI BHEAPAIOTCA ITOBCEMECTHO, U3MEHAA XaPAKTEP IIPOU3BOACTBEH-
HOI AEATEABHOCTH, AOCYrd, KOMMYHHKATHBHBIX IIPOIIECCOB, ITOTPEOUTEABCKO-
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IO ITOBEACHHS, IIEPEABIKEHIA U ITOBCEAHEBHOM KU3HEACATEABHOCTH YEAOBEKA
U OOIIecTBA.

Bosuuxmmit dpeHOMEH CMapTU3AIHH 32TPArUBACT IIUPOKHUIT CIIEKTP COIU-
AABHBIX IIPAKTUK, BKAIOYAA MEAHIINHY, OOPa3OBATEABHYIO CPepy, TPAHCIOPT-
HYIO HH(PACTPYKTYPY, IIPOMBIIIIACHHOE IIPOU3BOACTBO, IPAAOCTPOUTEABCTBO
1 MHBIE COIMAABHBIE HHCTUTYTHL. VIHTErpamus TeXHUKA B ITOBCEAHEBHOCTD OT-
ACABHO B3AITOTO CYOBEKTA ITOPOKAACT YHHKAABHBIN 3(D(EKT CHMONOTHYIECKO-
I'O COCYIIIECTBOBAHHA YEAOBEUECKOIO CO3HAHMA U TEXHOCHEPHI, BHIPAKEHHDIN
KOHIIEIITOM «CMaPT-9EAOBEKA», KOTOPBII CTAHOBUTCA OCHOBOI (POPMHPOBAHUA
cenuUIHOrO COIMAABHOIO OPraHU3Ma — «CMAPT-OOIIECTBAY.

Ocob0ro BHUMaHHUA 3aCAYVKHBACT TEXHOAOTHYECKHI ITOAXOA, CBA3AHHBIN
C IPUMEHEHHEM AATOPUTMOB HMCKYCCTBEHHBIX HEHPOHHBIX CETEH, UIPAFOIIUX
KAIOYEBYIO POAB B CTAHOBACHUU U PAa3BUTHUN CMaPT-IIU(POBOI KYABTYPHI CO-
BpeMeHHOCTH. VIMEHHO AaHHAfA METOAOAOTHS CTaAd AOMHHAHTHBIM KaTaAH3a-
TOPOM HMHTEHCHU(HUKAIINH IIPOIIECCOB, ACCOIMUPYEMBIX C IIAPAAUIMOH HOBOM
TEXHOMHAYCTPHH, 3aAaBasg OCHOBHBIE HAIIPABACHHSA ITOCAEAYIOIIEIO HAYIHO-
TEXHUYECKOI'O COBEPIICHCTBOBAHUA.

Komnmenmua HefipoceTell CyIIeCTBEHHBIM OOPa30OM KOPPEKTHUPYET IIPEA-
CTaBACHHUA O BO3MOKHOCTAX COBPEMEHHOMU KOMIIBIOTEPHOM TEXHUKH H IIPO-
I'PAMMHOIO MHCTPYMEHTAPHSA, OCHOBAHHBIX Ha AAHHOI TexHoAormu. Yeaose-
YECTBO IOCTEIIEHHO IIPUXOAHUT K OCO3HAHHIO TEXHHUKOC(HEPHBIX OOBEKTOB HE
IIPOCTO KaK MHCTPYMEHTOB MCIIOAHEHUA CTAHAAPTHBIX IIPOIIEAYP, HO KaK ITOA-
HOLIEHHBIX aT€HTOB COTPYAHMYECTBA, PACIIIHPAIOIINX KOTHHTHUBHBIE CIIOCOOHO-
CTU AMYHOCTH, OKAa3bIBAIOIIINX BAUAHUE HA IIOBEACHYECKYIO AHHAMUKY H 00pa3
JKII3HU ATOACH.

Tem me MmeHee, oOpammasch K PETPOCIIEKTHBHOMY HCCACAOBAHUIO HCTO-
pHUHu HOABACHUSA M 9BOAIOIIIH HEHPOCETEN HOCPEACTBOM KOMITAPATUBHUCTCKOTO
HCTOPUKO-KYABTYPOAOIMYECKOTO aHAAM32, MOKHO KOHCTATHPOBATH HAAMIHE
AHAAOTHM M IIPELEACHTOB UACH AAHHOTO HAIIPABAEHHA 3aA0ATO AO HACTYIIAE-
HUA TEKYIIETO 3Tala TAODAABHON CMapPTU3AITHH.

Hcropua passurnsa

[lepBudnbIe KOHIIEIITYAABHBIE ITOAOKEHNUSA, ITIOCAYKUBIIINIE (DYHAAMEHTOM
AASl TIOCACAYFOITIEIO CTAHOBACHHA COBPEMEHHON ITAPAAUTMBI HEHPOHHEIX Ce-
Te, ObIAM CDOPMYANPOBAHBI €IIIe B IIepBOH moAoBuHe XX Beka. Toraa B 1940-¢
TOABI C MHHUIIHAAU3AIUEH TIporiecca HHPOPMATH3AIINHN, XapaKTePU3YFOIICHCS
MHTEHCUBHOH TpaHcdopmarmeri HHPOPMAIIMOHHO-TEXHUYECKUX ITOAXOAOB
paboTH ¢ MHAOPMAITHEH BCAEACTBHE IIPOIPECCa SIACKTPOHHBIX BBIYNCAUTEAD-
HBIX YCTPOMCTB, 3aPOAHAOCH IIPUHIINIIHAABHO HOBOE HAIIPABAECHUE HAYYHBIX
HU3BICKAHUI — UCKyccTBeHHBIe Herporuele cetn (MIHC).
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ITepBBIM 3TAIIOM pacCMATPHUBAEMOIO IIEPHOAA IIPUHATO CIUTATH BPEMEH-
HOIT HHTEPBAA, IIPOAOAKABIIUICA OKOAO ABYX AecAtuAeruii. Hauarom aanno-
rO IIEPHOAA CTAAO 3TIOXaAbHOE mccAaeaoBarme Y. Makkaaroka u V. ITnrrca,
KOTOPOE CTAAO OCHOBOIIOAArAFOIIUM TPYAOM, HMHHUIIMHPOBABIINM pa3BUTHE
ABYX KAIOYCBBIX HAVYHBIX HampaBAcHHH B oOaactu maydenus VIHC. Ilepsoe
HAIIPAaBAEHHE COCPEAOTOYNAOCH HA MCCACAOBAHHH MEXAHU3MOB (DYHKIIHOHH-
POBaHMA HEPBHOM CHCTEMBI Y€AOBEKA H 3aKOHOMEPHOCTAX OHOIACKTPHIECKOMN
AKTHBHOCTH T'OAOBHOI'O MO3T4, OOYCAABAUBAFOIIUX BBICIIIYFO HEPBHYIO ACATEAD-
HOCTb M KOTHHTHBHBIE ITPOIIECCHL, 4 BTOPOE aKIIEHTUPOBAAO BHIMAHUE Ha Pa3-
paboTke PyHAAMEHTAABHBIX ACIIEKTOB TEOPUU HCKYCCTBEHHOIO HHTEAAEKTA 110~
CPEACTBOM ITOCTPOEHHUSA (DOPMAAM3OBAHHBIX MOACACH HEHPOHHBEIX CTPYKTYP.
B Aammoit paboTe aBTOPBI ITOAYEPKHYAN 3HAYHMYIO B3aAUMOCBSA3b MEKAY APXH-
TEKTYPOM HEPBHBIX CETEH U IICUXO(PHUINOAOTHIECKUMH (DEHOMEHAMU, OOOCHO-
BaB BEAYIIYIO POAb ACATEABHOCTH MO3Ta B IIPOIIeCCaX (DOPMUPOBAHHA IIEPIIEII-
THUBHBEIX 00pa30B 1 ripuodbperenus 3Hanud [16].

BriocaeactBHE B 3TOT IIEpHOA OBIAN OITyOAMKOBAHBI OCHOBOITIOAATrAFOIINE
pa60Tm BEAYIIIUX YYEHBIX PA3AUYHBIX OTPACAEH 3HAHMM, CPEAH KOTOPBIX CTO-
nt BeiaeAnTs TpyA H. Bunepa (N. Wiener), mocBAIeHHbIN BOIpocam KuOepHe-
TukH, TpeAroxkeHHBH Ak, XeOOom (D. Hebb) aaropmrm oOydenus, Bepssie
HCIIOAB30BAHHBEIN B MOACAH (POPMUPOBAHUSA CHHAIITHYECKON ITAACTHYHOCTH,
a Takke BKAaA Ask. Hefimama (J. von Neumann), KOTOPEI B CBOCH paboTeE IIpeA-
CTAaBHA KOHIICIIIINIO HUMHTAITHH IIPOCTEHIINX HEHPOHAABHBIX (DYHKIIUI I1O-
CPEACTBOM IIPUMEHEHHA SACKTPOHHBIX AAMIIOBBIX 9AEMEHTOB. BaxkHoll aaTo#
craro cosaarne ®. Posenbaarrom (F. Rosenblatt) B 1958 roay mepsoro oano-
CAOMHOIO IIEPIIENTPOHA — OA30BOM CTPYKTYPhI HMCKYCCTBEHHBIX HEHPOHHBIX
cereri [3]. MimeHHO TOrAa OBIAM BlepBBEIE CCDOPMYAHUPOBAHBI OA30BBIE TEOPE-
THYECKHE ITOAOKEHHA OTHOCHTEABHO HCKYCCTBEHHOTO HEHPOHA, IIPEACTABAAB-
IIIETO COOOM CHABHO YIIPOINEHHYIO IIU(PPOBYIO MOAEAD €CTECTBEHHOIO YEAO-
Bedeckoro HepoHa. Co3AaHMEe TAKOH MOAEAH CTAAO PE3YABTATOM CTPEMACHUSA
VYIEHBIX BOCIIPOH3BECTH OCHOBHBIE MEXAHU3MBI (PYHKIIMOHHPOBAHUA YEAOBE-
YECKOI'O MO3Ta CPeACTBAMU I POBOI 0OPAOOTKHI HHMOPMAIIUH.

Bropoii sTam cBA3bBaeTCA ¢ BO3HUKIIIUME ITPOOAEMAMHU ITOCACAYFOIIIEH
3BOAIOITUH Pa3pabOTAHHON MOAEAU BBHAY CEPbE3HEHIIEI IIPOOAEMBI, CBA3AH-
HOI1 C OIPaHIYEHHON BEIIHCAHTEABHOI MOITHOCTBI0 DBM BTOpoOro u tperne-
IO IIOKOAEHHUI, KOTOPBIE OKa3aANCh HECIIOCOOHBI KOPPEKTHO MOAEAHPOBATH
OCHOBHBIE (DYHKITHOHAABHBIEC XaPAKTEPHCTHKH YEAOBEYECKOIO MO3Ia BCACA-
CTBHE OTCYTCTBHA BBICOKOIIPOU3BOAUTEABHBIX ITU(PPOBBIX TEXHOAOTHH 00Opa-
60TKH HHPOPMAITHOHHBIX ITOTOKOB. OAHOBpeMeHHO ¢ 31uM B 1969 roay Beiaa-
foruiics yaensrii Mapsua MHUHCKHIH IIPEACTaBHA cTporoe hOpMaAn30BaHHOE
00OCHOBaHHE OIPAaHHYEHUI OAHOCAOHMHOIO IIEPIIEITPOHA, YKa3aB HA HEBO3-
MOZKHOCTD PEIIICHHUA AAHHBIM KAACCOM MOACAEH IITHPOKOTO CIEKTpa 3aAad [6].
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DT 0OCTOATEABCTBA CTAAU KAIOYEBBIMH IIPUYMHAMH AAHTEABHOTO IIEPHOAA
HAYYHOM CTarHAITMH U CYIIIECTBEHHOIO CHIZKEHHA YPOBHA 3aMHTEPECOBAHHO-
CTH aKAAEMHIYECKOTO COOOIIECTBA MCCACAOBAHMAME B OOAACTH HCKYCCTBEHHBIX
HEMPOHHBIX CETEH.

Tperuii 9TaIl MIOAOKHIA HAYAAO (DOPMUPOBAHHUIO HOBOH ITAPAAUIMBI Ha-
VIHBIX HCCACAOBAHHUI U IIPUKAAAHOHM AEATEABHOCTH, HAIIPABACHHBIX HA H3-
yVIEHHE U COBEpIIEHCTBOBaHHE Herpocereil. [lo yOexaenuio aBropa, oH He-
ITOCPEACTBEHHO CBA3aH C PE3KUM YBEAHMYEHHEM BBIYHCAUTEABHOH MOIITHOCTH
SAEKTPOHHO-BBIYUCAUTEABHBIX MAIINH YETBEPTOIO ITOKOACHHSA, CO3AAHHBIX
HA OCHOBE MHTEIPAABHBIX CXEM U MHUKPOIIPOIIECCOPOB, CTABIITUX AOCTYITHBIMH
B epoii morosuHe 1970-x ropoB XX Bexa. AaHHBIN TEXHOAOIMYECKUI IIPO-
PBIB HE TOABKO CIOCOOCTBOBAA MHTEHCUBHOMY HAKOIIACHUIO 3HAHUIT B cepe
HelpoceTel, HO U c(POPMHPOBAA YCAOBHUA AAA BOSHUKHOBEHHSA HH(OpPMAIIN-
OHHOTO OOIIECTBA U Pa3BUTHE HH(POPMAITHOHHON KYABTYPBHL

B Teuenme BOCBMUAECATHIX TOAOB PACIPOCTPAHEHNE OTHOCHTEABHO HEAO-
POTOro 1 BEICOKOIIPOU3BOAHTEABHOTIO IIEPCOHAABHOIO BBIYHCAHTEABHOIO 000-
PYAOBAHHSA IIOCAYKHAO KAFOYEBEIM (DaKTOPOM (DOPMUPOBAHHA U HHTEHCUBHOMN
3BOAFOIINN (DEHOMEHA, U3BECTHOIO KaK KOMIIBIOTEPHAA KYABTypa. DTOT IIPO-
LIECC CHOCOOCTBOBAA YCKOPEHHIO COHMAABHO-HH(OPMAIIMOHHEIX IIPeoOpaso-
BaHMIH OOIIECTBA U OKA3aA 3HAYHTEABHOE BAUAHUE HA COBEPIIIEHCTBOBAHIE TE-
OPETHUKO-METOAOAOTHYECKUX OCHOB Pa3pabOTKH IPOrPAMMHOIO OOECIICYECHHUA.
B obaactu mccaeAOBaHMA NCKYCCTBEHHBIX HEHPOHHBIX CTPYKTYP OOO3HAYHACH
CYIIECTBEHHBIH IIPOIPECC BCACACTBHE IOABACHHA TEXHOAOTHYECKUX BO3MOIK-
HOCTEH AAA IIPAKTHYECKOH PEAAU3AITNN PAAA KOHIIEIITYaABHBIX ITOAXOAOB H MO-
ACAEH, AO CHX IIOpP OCTABABIIHIXCA HCKAIOUUTEABHO B IITAOCKOCTH a0CTPAKTHBIX
HAYYHBIX IIPEATIOAOKEHHUI.

[Tpumepom Takoro mporpecca cTaAo ImpeacTaBAeHHOE B 1982 roay aocrtu-
’KeHHe aMmepuKanckoro yaenoro Asona Axoseda Xorrduasa, KOTOPHIH BIep-
BBIC PEAAM30BAA ABYHAIIPABACHHYIO IIEPEAAYY CUTHAAOB MEKAY MCKYCCTBEHHBI-
MH HEHPOHAMH U IIPEAAOKHA OPHTHHAABHYIO APXHUTEKTYPY ACCOIHMATHBHOM
ueriponnoii cetu [14]. IIpearoxennsrii XormhHuAAOM OAXOA K CIIEIIHAAHU3A-
IINH OTAECABHBIX 3AEMEHTOB BITOCACACTBHH HAIIIEA IITHPOKOE PACIPOCTpaHe-
HIHE U OKa3aA BAUSHHUE HA Pa3BUTHE APXUTEKTYPHl PAHHIX THOPHAHBIX MOACACH
HEMPOHHBIX CETEH.

YerBepthiii aTan Ha pyoexe XX—XXI croaernii oTMedeH OdepeAHOM
TpaHcopMarieil COIMAABHON CHCTEMBI, OOYCAOBACHHON ITOSIBACHHEM KOM-
IIBFOTEPOB IATOrO HOKOACHHA. C AQHHBIM COOBITHEM COIPSKCH IIPOIIECC
IITIPOKOMACIIITAOHON HHTEIPAIIUH TEACKOMMYHHKAIIMOHHBIX HHMPACTPYKTYP
(B gacTHOCTH, TAOOAABHOM cetr VHTepHEeT 1 MOOHABHOI KOMMYHUKATHBHOM Cpe-
ABI), OOECITEYNBAIOIIIX BHEAPEHHE IU(PPOBBIX TEXHOAOIHI BO Bce cephl de-
AOBEYECKOH ACATEABHOCTH M (DYHKIIHOHHUPOBAHUA OOINECTBEHHBIX HMHCTHTYTOB.
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B pesyaprare mpousorao opMupoBaHre HOBOI MOAEGAH COIIMOKYABTYPHOI'O
pasBuTuA — ITUPPOBOI KYABTYPBL

Wcropudaeckue IPEAIIOCHIAKH PasBUTHA COBPEMEHHBIX HH(OPMAIINOH-
HBIX TEXHOAOIUI OOYCAOBHAU CO3AAHUE OITUMAABHBIX YCAOBHH AASl ITEPEXOAQ
K HOBOMY 3TaITy 3BOAIOIIMOHHON AMHAMHUKNA HEHPOHHBIX CETEH, KOTOPBIM Xa-
PAKTEpPU3YETCA HAYAAOM IIPOEKTUPOBAHIA U IIPAKTHYECKON PEAAU3AIINN BBICO-
K09(P(DEKTUBHBIX MECTOAOB OOPaOOTKN M aHAAM3A MACCHBOB AAHHBIX. /\aHHBIN
IIEpHOA OBIA OTMedueH (DOpPMAAH3AIIIEH METOAOAOIMI OOyueHHs HeHpoceTe-
BBEIX CTPYKTYpP H pa3pabOTKe COOTBETCTBYIOIIHUX IIPOILIEAYP COITOCTABACHUSA BXO-
AAITIIETO NH(POPMAIIMOHHOTO IIOTOKA.

Ha creike XX u XXI croAeruit HAOAIOAAETCA 3HAYUTEABHBIH HAYIHO-TEX-
HITYECKHUIT IIPOIPECC, BEI3BAHHBIH BHEAPEHIEM BBICOKOIIPOU3BOAUTEABHBIX IPa-
dugeckux mmponeccopueix yerpoiicts (Graphics Processing Units). Fcrmoabszo-
BaHHE IIOCACAHHX ITO3BOAHMAO 3HAYUTEABHO YCKOPHTDH BBEIMUCAUTEABHBIE IIPO-
LIECCHI M OOECIIEYNTh OOPAOOTKY 3HAUNTEABHBIX OO'bEMOB AAHHBIX, KOTOPBIE Pa-
Hee IIPEACTABAAAKICH HEPEIIEHHON IIPOOAEMOI. DTOT TEXHOAOIHYECKUI PBIBOK
ITOCAYKHA OCHOBOH AAf 3aPOKACHHA HOBOHM IAPAAUIMBI HCKYCCTBEHHOTO HMH-
TeaAeKTa — rAyookux Hefiponnsix cerei (Deep Neural Networks), ncrroassyro-
X METOABI rAyOHHHOTO 00y4eHus (Deep Learning).

Meroasr Deep Learning xapakrepusyroTcsi COBOKYITHOCTBIO CTPATETHH 00-
YIEHHUSA MHOIOCAOMHBIX HCKYCCTBEHHO-HEHPOHAABHBIX aHCAMOAEH uepes pop-
MHPOBaHHE A0CTPAKTHBIX PEIIPE3CHTAIINNI HCXOAHBIX AAHHBIX. OTAMYIHTEABHOMN
0CODEHHOCTHIO AAHHOI'O IIOAXOAQ ABASETCS CIIOCOOHOCTD MOAEAEH aBTOHOMHO
KOHCTPYHPOBATh OOOOIIIEHHbIE IIPEACTABACHUA 3HAHIH, HEOOXOAMMBIX AAfl BBI-
ITOAHEHHS PA3AUYHBEIX THUIIOB 33A29, MUHYA HEOOXOAHUMOCTD KECTKO 3aAAHHBIX
5KCIEPTHBIX IIPABHA U CIIEIIHAAU3UPOBAHHBIX HHCTPYKIINI.

OAHOBPEMEHHO CYIIECTBEHHOE BAHAHHE Ha AMHAMHUKY 3BOAIOIIMOHHOIO
CTAHOBACHUA MHTEAACKTYAABHBIX CETEH OKAa3aA0 Pa3BUTHE CIICI[HAAU3IPOBAH-
HOI MaTepHAABHOI NH(MPACTPYKTYPHI U AKTHBHBIE HCCACAOBATEABCKIE YCHANSA
BEAYIIINX TEXHOAOIIYeCcKuX Koproparuii. Hanboaee spaunmele ycrexu B cde-
pe pa3pabOTKH MOAEAEH HCKYCCTBEHHBIX HEHPOHHBIX CETEH AOCTUTHYTBI CIIE-
nuasnctamu Komnannu IBM. B wacrroctn, B HOAOpe 2009 roaa 6piaa mpo-
AEMOHCTPHUPOBAHA BBIYHCAUTEABHAA MOAEAD, BOCIIPOU3BOAAIIASA CTPYKTYPY KO-
IIIAYBEro MO3ra, OAHAKO (DYHKIIMOHUPYIOIIAA CYIIECTBEHHO MEAACHHEE OHO-
aormueckoro rpororurra. B asrycre 2011 roaa ObIA IpEACTABACH CIIEIIHAAU3H-
POBAHHBIN HEHPOIIPOIIECCOPHBIN YHII, COAECPKAIIHIH ITOPAAKA 250 uI/I(ppOBblx
HEHPOHOB M OKOAO YETBEPTH MUAAHOHA BUPTYAABHBIX CHHAIICOB, 2 K HOAOPIO
2012 roaa criermaAncTaM KOMIIAHHH YAAAOCh OCYIIIECTBHTH MACIIITAOHYIO 9MY-
AAITIFO PAOOTEL 9E€AOBEYECKOTO MO3Ia ITOCPEACTBOM CHCTEMBI, BKAIOYAOIICH
cepire 530 MHAAMAPAOB HCKYCCTBEHHO CO3AAHHBIX HEHPOHOB M IPHOAH3H-
TeAbHO 137 TPHAAMOHOB MEKHEHPOHHBIX coeaumHeHuil. Haxowner, B aBrycre
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2014 roaa Op1A OPUIIHAABHO AHOHCHPOBAH HEHPOCHHAIITHIECKHUIT IIPOIIECCOP
TrueNorth, cospannbIii B pamkax naHHOBarimoHHOrO 1poekta SYNAPSE, koTo-
DB BIIOCACACTBHH ITOAYYHA IIPU3HAHHE HAYIHOIO COOOIIECTBA KAK ITEPCIIEK-
THUBHOE PEIIICHHE AAHHON TEXHOAOIMYECKOH IIpoOAeME! [5].

ITarerii aTa11, IPOTEKAIOIIUI B HACTOSAIIEE BPEMS, ABAACTCA PE3YABTATOM
ITPEEMCTBEHHOCTH 3HAHUH U OITBITA IIPEABIAYIIIIX ITOKOACHHH HCCACAOBATEACH.
Ero orAnmdnTeABHOI 4epTOIl ABAAIOTCA 3aIIyIIEHHbIE IIPOIIECCHl CMAPTH3AIINH,
OOYCAOBHBIIIHE ITOABACHHE HHTEAACKTYAABHBIX YCTPOHCTB U TEXHOAOIMYECKUX
perreHnii, XapaKTepPU3YIOMINXCA CIIOCOOHOCTBIO aBTOHOMHOTO B3aHMOACH-
CTBHA APYT' C APYTOM H aAQITAIlUN K OKpyxarornei cpeae. [Ipm atom cosaaer-
¢ PEHOMEH HOBOM KYABTYPHOH PEaABHOCTH, IMEHYEMBII «CMAPT-KYABTYPOID»,
B KOTOPOH YEAOBEYECTBO AEMOHCTPHPYET BBICOKYIO CTEIIEHb B3aUMOACHCTBUA
C BBIIIICYKA3AHHBIMUA TEXHOAOIHAMH.

OcCHOBHA4 4acCcTh

B mHacrosiee Bpems 9BOAIOIINA HEHPOHHBIX CETEH IIPEACTABASACT COOOH OAHO
13 IPUOPUTETHBIX HAIIPABACHHUN HAYYIHO-TEXHHYECKOTO IIPOIPECCa COBPEMEH-
HOCTH, IIPHBEAIIIEE CETOAHA K CO3AAHHIO BBICOKO(M(EKTUBHBIX apXUTEKTYP
IAyOOKOIO MAIIHHHOIO OOydueHHA. BeAymmmu cyObekTaMu AAHHOH 0OAaCTH
apasrorea kopriopannn OpenAl (cucrema ChatGPT u apxurexrypa GPT-4),
Google (cemetictBo moaeaerr BERT) u Microsoft (maardpopma Azure Al).
CpeAn OTEYECTBEHHBIX Pa3pabOTOK BEIACAAIOTCH YCHEIIHO PEAAN3OBAHHBIC
rpoextsl kommanuit «fuaexke» n [TAO «CoHepObanHK», IIPEACTABACHHBIC MOACAS-
mu RuGPT-3 u YalLM coorsercrBento. locrosHHOE ycKOpeHMEe TeMITOB 00-
HOBACHHSA YKA3aHHBIX HEHPOAPXUTEKTYP CBUACTEABCTBYET O BEICOKOH 3HAYHMO-
CTH PACCMATPUBAEMBIX METOAOB B KOHTEKCTE AKTYaABHBIX COITMAABHO-9KOHOMH-
geckux Tparcdopmarnii odmectsa X X1 Bexa.

WMurerpamus HEHPOHHBIX CETEH PEeaAn3yeTCsA B OOIIUPHOI rammve cdpep de-
AOBEUYECKOM AEATEABHOCTH, OCYIIIECTBAASL KAPAHHAABHYIO MOAU(DHKAIIIIO KAAC-
CHYECKHX ITOAXOAOB K PEIICHNIO Oa30BBIX 3aAa4 U CYIIIECTBEHHO IIOBHIITAA 3-
(PEKTHBHOCTD 3HAYUTEABHOTO YHCAQ COIMAABHO-9KOHOMUYECKUX IIPOIIECCOB.
B pamkax IpoBEAEHHOTO HMCCAEAOBAHUA ABTOPOM H3YYEHBI ITOTEHIIHAABHBIE
103U TUBHBIE 3(P(PEKTHI IPHUMEHHUTEABHO K OTACABHBIM ACIIEKTAM COIIMAABHON
JKU3HU OOIIECTBA.

T'ocyaapcrBenHoOe ynpaBaeHme. HellpOKOrHUTHBHEIE TEXHOAOTHH OKa-
3BIBAFOT (DYHAAMEHTAABHOE BO3ACHCTBHE Ha TPAHCPOPMAITHIO CHCTEMBI TOCY-
AAPCTBEHHOIO VIIPABACHMUSA, UTO 3AIIYCKACT IIPEOOPA3OBAHNE TPAAUIIMOHHON
’KECTKO-UEPAPXHYHON CTPYKTYPHI BAACTH B BBICOKOAAAITHBHYEO MHOTOCAOM-
HYIO HEHPOIIOAOOHYIO ceTh. AarHbIe TpaHchOpMALINN CIIOCOOCTBYIOT 3hdek-
TUBHOMY ITPOTHBOACHCTBHIO KOPPYIIIMOHHBIM ITPOABACHHUAM, OIITHMH3AITHN
IIPEAOCTABACHUA TOCYAAPCTBEHHBIX YCAYT HACCACHHIO U PAIIHOHAABHOMY IIepe-
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PacIpeACACHIIO OIOAKETHBIX PECYPCOB IIOCPEACTBOM MHOTOYPOBHEBOIO MYAB-
TU(AKTOPHOIO AaHAAU3A AAHHBIX METOAAMU TAYOMHHOI'O MAIITIHHOTO OOy YeHU
U BEICOKOIIPOU3BOAHTEABHOM OOPAOOTKH.

Bmecre ¢ TeM poAb AHAEPOB HCIIOAHHTEABHON BAACTH TAK/KE IIPETEpIIe-
BaCT KAPAMHAABHOE M3MCHCHIUE, CMEIIAACh OT TPAAHIIMOHHOTO aAMHHHUCTPA-
THBHOTO KOHTPOAf K aPXHTEKTYPE H MOACAUPOBAHHIO COIIHAABHBIX ITPOIIEC-
COB, BKAIOYAIOIINX Pa3pabOTKy CIICHAPUEB Pa3BUTHA HA OCHOBAHHUU IIPOTHO-
CTHYECKOTO aHAAM32 DOABIIUX 0OBEMOB PasHOPOAHON mH@OpMarmu. Ore-
paTuBHAS KOPPEKIUA OIMMOOK OCYIIECTBASCTCHA OAATOAAPS MEXAHHU3MAM AH-
HAMHYECKOTO aAAITTHBHOIO PEArMPOBAHHUA UM CAMOKOPPEKIIUHU, IIPUAAFOIIIM
TOCYAAPCTBEHHOM CHUCTEME CBOICTBA KUBOH CAMOPEIYAUPYIOIIEHCA CUCTEMBI
C BBICOKHM YPOBHEM YCTOIMYHMBOCTU U CIOCOOHOCTH K OOYYEHHIO HA HOBBIX
AAHHDBIX.

SIpKuM IIPHMEPOM YCIIEIITHON PEAAN3AINN YKA3AHHBIX ITOAXOAOB CAYKHT
IIPAKTHYECKAsA ACATEABHOCTh aAMHHHUCTpannn ropoaa Caukr-IlerepOypra, ak-
THUBHO BHEAPAIOIIEH PEIeHNA Ha OCHOBE HMCKYCCTBEHHBIX HEHPOHHBIX CETEH
[13]. B wactHOCTH, DPYHKIHOHHPYIOIIAA 3ACCH AMAAOTOBAS CHCTEMA-ITOMOIII-
Huk «Bukropus», ocHarneHHas TEXHOAOIHMEH PACIO3HABAHHA €CTECTBEHHOIO
A3BIKA ¥ CHHTE32TOPOM pedH, OOpabATBHIBAET CBBIIIE YETBHIPEX TBHICAY OOpaIrie-
HUI IPaKAAH exKeAHeBHO. KoMITAekcHAsA cucTeMa MHTEAAEKTYAaABHOIO BHACO-
HaOATOACHHSA OCYIIECTBAACT HEIIPEPBIBHBI MOHHTOPHHI COCTOSHHSA TOPOA-
CKHX IIPOCTPAHCTB, BBIABAAA UPE3BBIYANHbIEC IIPOUCIIIECTBUA U IIEPEAABAS CHUI-
HAABL 9KCTPEHHBIM CAY/KOAM P OOHAPYIKEHNN PHCKOB MACCOBOTO CKOIIACHUSA
ATOACH, HAPYIIIEHHA IIPABOIIOPAAKA U IIPOYHX YIPO3 OOINECTBEHHOI Oe3omac-
HOCTH.

Apyrum nmpumepom asagercs npumenenue IHC B pabore, cA3anHOI ¢ Ha-
AOTOODAOKEHHEM U IIPEAOCTABACHHEM TOCYAAPCTBEHHBIX YCAYI HACEACHUIO.
PesyApTaToM CTaAa OITHMHU3AIUA AAMUHUCTPATUBHO-YIIPABACHYECKHIX IIPOIIE-
AYP, IIPUBCAIIAS K CYIIECTBEHHOMY COKPAIICHHIO YPOBHA OIOPOKPATHYCCKON
HATPY3KU U HOBBIIIEHHIO 9(P(MEKTUBHOCTH B3aUMOACHCTBHA MEKAY IPaKAAHA-
MH U OpraHaMH rocyAapcrBeHHON Baactu [10].

OAHAKO BHEAPEHNE HEHPOKOTHUTUBHBIX TEXHOAOTHH B OTPACAB COIIPAAKE-
HO C PAAOM CYIIECTBEHHBIX PHCKOB, BKAIOYAIOIINX YIPO3BI MH(MOPMALIIOH-
HOIT 0€30I1aCHOCTH, KOTHUTUBHBIE UCKAKEHHA UM HAPYIIECHHUA STUKO-IIPABOBBIX
aCIIEKTOB, 3aTPArMBAIOIINX (DYHAAMEHTAABHBIE IIpaBa YeAoBeka [4]. Bo m3be-
’KaHHe HEOAAroIpHUATHEIX 3D PEKTOB HEOOXOAMMA OPIraHMU3AIINA CUCTEMATHYC-
CKOTO MEKAHCIIUIIAMHAPHOIO HAYYHOTO aHAAM32, Pa3pabOTKa COOTBETCTBYIO-
IUX HOPMATUBHO-IIPABOBBIX AKTOB U BHEAPEHUE CITEIIUAAU3IPOBAHHBIX MEXa-
HI3MOB 3aIIUTH MCHTAABHON cheprl deAoBeKa. AaHHBIC MEPBI IIO3BOAAT 0OC-
CHEYUTh AOATOCPOYHYIO YCTOHYHBOCTD IIPOIPECca B 00AACTH HEHPOTEXHOAO-
ITYCCKUX MCCACAOBAHMI 1 TAPAHTHPOBATD UX HAACKHYIO COXPAHHOCTb.
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ITpomemmaenHocTb. Vcroap3zoBanne HHPPACTPYKTYPH HEHPOKOMITBIO-
TEPHBIX HHTEPEHCOB HA MHAYCTPHAABHBIX OOBEKTAX OOECHEYMBACT 3HAYH-
TEABHOE HOBBIIIeHHE 3(D(EKTUBHOCTH KOHTPOAS, YIIPABACHUA U OITHMU3AIIIH
TEXHOAOIMYECKUX ITPOIIECCOB IIPOU3BOACTBA, MUHUMUSHPYA BEPOATHOCTH BO3-
HHUKHOBEHUSA YEAOBEUECKHX OIIHOOK, a TAKKE CIIOCOOCTBYA CHIKEHUIO H3AEP-
KEK M YAYIIIIEHUFO KA9eCTBA BBIITYCKAEMOM ITPOAYKITHHL.

O6pasnossM mpuMepoM 3(HHEKTHBHOIO BHEAPEHUA COBPEMEHHBIX HEH-
POCETEBBIX METOAOB ABAACTCA HHHOBAIIMOHHBIH AHATHOCTUYECKIH aATOPHTM,
cospaanbil criennasuctamu FOVpl'V, nmpeanasHadeHHBIN AAA OIIEPATHBHOTO
BBEIABACHUA A€(PEKTOB ITOAIIMITHUKOBBIX Y3AOB. [IpearokeHHas METOAOAOTHA
CYIIECTBEHHO COKpAIIlAaeT BPEMEHHBIC 3aTPAThl Ha IIPOBEACHUE TEXHHYECKO-
IO AaHAAH3a, YCKOPAA IPOIECC HACHTU(HUKAIIMN HEUCIIPABHOCTEH IIPUMEPHO
B IATHAAIIATD Pa3 OTHOCHTEABHO TPAAHIIMOHHBIX IIOAXOAOB. baaroaaps ato-
My CTAHOBHTCH BO3MOKHBIM 320AArOBPEMEHHOE BBIABACHHE KPUTHYHBIX I10-
BPEKACHHUIT H IIPEAOTBpAIICHUE ABAPUIHBIX CHTYAIlUH, YTO CIIOCOOCTBYET
3HAYUTEABHOMY ITOBBIIIIEHIIO HAACKHOCTH OOOPYAOBAHHA U CHIKEHHIO KO-
AMYECTBA BHEIIAAHOBBIX IIPOCTOEB MAIIIMH M MEXaHH3MOB. Pe3yAbTaTsl mccae-
AOBaHUI IOAYIHAH MEKAYHAPOAHYIO 9KCIEPTHYIO OIEHKY U OBIAK OOHAPO-
AOBaHBI B aBTOpHTETHOM m3AaHnH «Algorithmsy, a BHeApeHIE AAHHOI Tex-
HOAOTHH B IIPOMBIIIIAEHHOCTD, TPAHCIIOPTHBIE CHCTEMBI M KEAE3HOAOPOK-
HOE XO3AHCTBO CTPAaHBI OOECIEYHT IOBHIIIeHHE 3(PEKTHUBHOCTH IIPOU3BOA-
CTBEHHBIX ITporreccos [15].

Bmecte ¢ Tem BHEApEHIE BBICOKOTEXHOAOTHYHBIX PEIIEHUIT COIIPOBOKAA-
eTcs PAAOM IIPOOAEM, CPEAN KOTOPBIX BBIABAAIOTCA ACPHUITUT CIEITHAANCTOB
HEOOXOAUMOH KBAAM(PHUKAIIUU, CAOKHOCTb HHTEIPAIIMU C MOPAABHO YyCTa-
PEBINIMU ABTOMATU3HUPOBAHHBIMU HMH(MOPMAITMOHHEIMH CHCTEMAMH IIPEA-
HIPHUATHH, HEOOXOAUMOCTh OOECIIEYEHUA AOAKHOI CTEIIEHH 3aIlIUThl KOH-
(PHAEHIINAABHBIX CBEACHUI U BBICOKHE KAITUTAAOBAOMKCHHA HA PEAAUSAIIHIIO
cootBeTcTByromux Meporpuaruil [12]. DddekruBHOCTD ke pa3BepTHBAHUA
HEHPOCETEBOrO0 MHCTPYMEHTAPHA OOYCAOBACHA IIPOBEACHHEM TINATEABHOTO
IIPEABAPUTEABHOTO ITAAHHPOBAHMUSA, OPTAHU3AINCH IIPO(ECCHOHAABHOTO 00-
yaeHHA paOOTHUKOB IPEAIPHATUA H CTPOTHM COOAFOAEHHEM HOPMATHUBHBIX
TpeOOBAHUI, PErAAMEHTHPYIOIINX OOPAOOTKY IIEPCOHAABHBIX H KOPIIOPATHB-
HBIX AAHHBIX.

[Tpornosupyemble HaIIpaBACHHUA AAABHEHIIIEIO Pa3BUTHA AAHHOIO HAydY-
HO-TEXHHYECKOTO HAIIPABACHHA IIPEAIIOAATAIOT Pa3pabOTKy BEICOKOIDdeK-
THUBHBIX AHAAUTHYECKUX MOAEAEH, IITHIPOKOE PACIIPOCTPAHEHUE OOAACTH IIPH-
merumocta MIHC, BkArogas yraybAeHre HHTEIPAIIMOHHBIX IIPOIIECCOB MEK-
Ay HEMHU H 9YE€AOBEKOM IIOCPEACTBOM POOOTU3HPOBAHHBIX KOMIIACKCOB M MH-
TepdericoB BUPTYaAbHOM pearbHOCTH. VITOrOBBIM PE3yABTATOM OYAET ABAATH-
Cfl YyCTOMYMBBIA IIPUPOCT IIPOU3BOAUTEABHOCTH TPYAQ, ITOBBIIIICHUE YPOBHSA
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IIPOMBIIITACHHONW HAAEKHOCTH M YKPEIIACHHE KOHKYPEHTHBIX ITO3HIINH OTe-
YECTBEHHBIX IIPOU3BOANTEAEH HA MEKAYHAPOAHOM PHIHKE TOBAPOB IIPOMBIIII-
AEHHOI'O HA3HAYCHMUA.

Meanmuna. Ha coBpeMeHHOM 3TaIIe MEAHITHHCKAA HEHPOMH(OPMATHKA
BBICTYITAET IIPUOPHUTETHBIM HAIIPABACHHEM HAYYHBIX M3BICKAHUI, COCPEAOTO-
YEHHBIX Ha Pa3padOTKE M BHEAPEHHUU METOAOAOTHYECKHX IIOAXOAOB K OOpa-
OOTKE U MHTEPIIPETANT OHOMEAUIIHHCKON HH(OPMAIIHH C HCIIOAB30BAHIEM
Heripocerer [7]. FIX aATOpATMBI AEMOHCTPHPYIOT 3HAYMTEABHBIM ITOTCHITHAA
ITOBBIIIIEHUA AHATHOCTHYECKOW TOYHOCTH M IIPOTHOCTHYECKOH AOCTOBEPHO-
CTH Pa3HOOOPA3HBIX IATOAOTMYECKHX COCTOAHHUI BCAEGACTBUE IIPHCYIIUX M
CBOMCTB aAAIITHBHOCTH, MACIITAOUMPYEMOCTH U BBEICOKOW aHAAUTHYECKOI dyB-
CTBUTEABHOCTH.

Meanruackas mpakruka MOCKOBCKOTO permoHa yke AEMOHCTPHPYET BHe-
APEHHE CBBIIIIE IIATHACCATH CHEIMAANSHPOBAHHBIX III(MPOBEIX I1AATPOPM, OC-
HOBAHHBIX HA aPXHUTEKTYpe 'AYOOKHX HEHPOHHBIX CETEH, IPUMEHAEMBIX CIIe-
LITAAICTAMH 3APABOOXPAHEHUA AAF ACTEKIINN KAHHHYECKUX IIPU3HAKOB OOAee
YeM TPHAIIATH CEMH 3a00AEBAHHH PAa3AHMYHOIO IIPOMCXOKACHHA. Y Ka3aHHBIC
1IAATPOPMEI HCIIOAB3YIOT COBPEMEHHBIE METOABI KOMIIBFOTEPHOIO 3PEHUA AAS
ABTOMATHYECKOTO CEMAHTHYECKOTO aHAAN3A M300PAKECHUH, ITOAYICHHBIX Me-
Toaamu arooporpacun, mammorpacpun, penrrenoanarsoctakn, MPT u KT,
obecrieguBas BBIABACHHE CTPYKTYPHBIX M3MEHEHHUI ACTOYHON TKAHH, CEPACU-
HO-COCYAUCTOH CHCTEMBI, OHKOITATOAOTUN PAaHHUX CTAAUN W HHBIX aHOMAAb-
HBIX COCTOSIHHIT OpraHn3Ma dyeAoBeka. [ [pumenenme BolIieyka3aHHBIX aATOPHT-
MOB B KOHTEKCTE IIPOBEACHUA MAMMOIPA(HIECKOrO CKPUHHUHIA OOECIEUHNAO
MEAIIEPCOHAAY BO3MOKHOCTb BOCBMHKPATHOI OITHMHU3AIINK BPEMEHHBIX pe-
CYpCOB, 3aTPAYHBAEMbIX HA AHATHOCTHYECKUE IIPOIIEAYPH! [1].

OAHako AaApHeEHIEEe pacmupenne HHAPACTPYKTYPHl U ITOAHOIIEHHOE
npaxtageckoe npumenenne MHC B meauruuackoil cdepe xapakrepusyercs
pAAOM cyirecTBeHHBIX (pakTopoB. K HUM OTHOCATCA BBICOKAas CTOMMOCTB Pa3-
BEPTHIBAHUA HHMPACTPYKTYPDI, 3HAYUTEABHBIE CAOKHOCTH TEXHIYECKOTO I10-
PAAKA, IIPOOAEMBI 3AIUTH IIEPCOHAABHON MEAHIIMHCKONH HH(OpMAINK I1a-
LIIEHTOB, HEAOCTATOYHAA CTAHAAPTH3AIINA IIPOIIEAYP AHHOTHPOBAHUA OHMOMe-
AUITUHCKHX H300paKeHUM, (DParMEeHTHPOBAHHOE M PAa3PO3HEHHOE XPaHEHHE
nPOBBIX MEAUIIMHCKIX KapT, 4 TAK/KE BBIPAKECHHBIH KOHCEPBATHBHBIN ITOA-
XOA 3HAYUTEABHON YACTH MEAHMIIMHCKOTO IIEPCOHAAA K BHEAPEHHIO MHHOBA-
IIMOHHBIX TEXHOAOTHH. MUHIMM3AIINA OOO3HAYEHHBIX PHCKOB IIPEACTABAACTCS
AOCTH/KIMOM ITOCPEACTBOM IIPOEKTHPOBAHHUA HHTEIPUPOBAHHBIX YHUBEPCAAD-
HBIX HH(POPMAIIHOHHBIX IIAAT(OPM, IIPEAHASHAYECHHBIX AAA ABTOMATHYECKOTO
aHAAM32 BH3YAAH3AIIMOHHBIX MEAMIIMHCKUX AAHHBIX, 4 TaKiKe ITyTeM CHCTEMa-
THYECKOI'O ITOBBIITIEHUA KBAAU(DHUKAIINN ITPO(ECCHOHAABHBIX KAAPOB COOTBET-
CTBYIOIIIUX OTPACAEH 3APABOOXPAHEHUSL.
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Toprosaa. HelipoKOrHUTHBHBIC TEXHOAOIUN TPAHC(OPMHUPYIOT POIHHI-
HYIO TOPIOBAIO ITOCPEACTBOM IIEPCOHAAMBAIMH KAUEHTCKOIO CEPBHCA, KOH-
CYABTHPOBAHHUA KAHCHTOB C IIPUMCHECHIEM BHPTYAABHBIX ACCHCTCHTOB, OIITH-
MH3AIHH AOTUCTUYECKIX OIEPAITHH U BHPTYAABHONH AEMOHCTPAITHH IIPOAYK-
nnn. I'AyDoKoe IMOHNMAHIE TTOKYIIATEABCKHX 3aIIPOCOB U ITOBEACHYCCKHX IIaT-
TEPHOB CIIOCOOCTBYET YACP/KAHHUIO AOSIABHOM KAHEHTYPBI M SKCIIAHCHUI PHIHOY-
ueix cermenToB. Breapenne MHC mosBoaseT mpoaaBliaMm aBTOMAaTH3UPOBATH
TPYAOEMKHE PYTHHHBIE ITPOIIECCHI, ITOBBIIIAS TOYHOCTh IIPUHATHA CTPATErHYe-
CKHUX praBACH‘ICCKHX pCLLICHI/IfI, CTI/IMYAI/IpyH HpHBACqCHI/IC HOBBIX HOTpC6I/I-
TEACH U YKPEIIACHHE B3AUMOOTHOIIIECHHH C ACHCTBYFOIIIUMU KAHEHTaMH [8].

B wacrrocTH, ceroans mudposeie 1maatdoOpMel ¢ HeHpouHTEpdEHCOM I10-
3BOASIFOT BBIABAATD CHEITU(PUYUECKUE ITOBEACHYECKHE CTEPEOTUITEI KOHEUHBIX
ITOTPEOHUTEAEH, UTO CIIOCOOCTBYET IOBBIIIICHHUIO ITOKA3ATEASl METOAUK IIEPCO-
HAABHOH PEKOMEHAATEABHON IOAUTHKNA. ABTOMATH3HPYEMBIE KOMMYHHKAIIU-
OHHBIE HMHTEP(ENCH, BBIPAKEHHbBIC YaT-OOTAMH, OKA3BIBAIOT MH(MOPMAIINOH-
HYIO ITOMOINb KAHEHTAM, OITUMHU3UPYA HArPY3Ky IIEHTPOB TeAe(POHHOIO 00-
IIICHHSA U ITOBBIIIIAS CTCIICHD AOSABPHOCTH K OPEHAY CPEAH IIEACBEIX TPYIIIT AYAH-
tTopun. [IprveHenre IPOrHOCTUYECKU-aHAANTHIECKIX ITOAXOAOB COKPAITAET
32TPATHl HA TPAHCIIOPTHBIC IICPEBO3KM, YMEHBIIIACT OICPAIIOHHBIC BPEMCHHbIC
AAIM M YAYYIIACT ITOKa3aTEAU PAITHOHAABHOIO CKAAACKOIO XPAaHEHHUS MATECPH-
AABHBIX pecypcoB. Pa3BuTiHe BH3YAABHBIX IIOMCKOBBIX HHCTPYMEHTOB 3a CUCT
BO3MOKHOCTH ITOADOpa TOBApOB 110 (POTOrpadpuu M CO3AAHUA CHMYAAIINOH-
HBIX ITAATPOPM OHAANH-IIPOCMOTPA 3HAYHUTECABHO YBEAHYMBAIOT KAYCCTBCH-
HBIE XaPAKTEPUCTUKU YAOBACTBOPEHHSA IIOKYIIATEABCKOI'O CITPOCA.

Bmecre ¢ Tem mupokomacirrabHOE NCIIOAB30BAHUE YIIOMAHYTHIX TEXHOAO-
ITYECKUX PEIIEHHH 00YCAaBAMBAECT HEOOXOAUMOCTD TINATEABHOIO PaCCMOTpE-
HIA 9THKO-FOPHAMYECKIX BOIIPOCOB KOH(DHACHITHAABHOCTH AMYHONH HHAOP-
MAIlUA KAUEHTOB U Pa3paOOTKU IIPAaBOBBIX HOPM, PErAAMEHTUPYIOIIUX IIPO-
recc 0OpadOTKN OHOMETPHUIECKIX CBCACHMI.

O6pasosanue. HeripoundopmarimoHabie TEXHOAOIUN 3HAMEHYIOT COOOM
HACTYIIAGHHE HOBOIT 3II0XH B 0OpaszoBateAbHOU cdepe. Tak, oOyuarormmecs
ITOAYIHAN HOBBIE CITOCOOBI BEIITOAHEHHUS OOPA30BATEABHBIX 3aAAHHH, 4 TAK/KE
BO3MOKHOCTh aBTOMATH3AIHH IIPOIIECCA IIOATOTOBKH HCCACAOBATEABCKIX ITy-
OAMKAITHI B CO3AAHUA MYABTHMEAUITHBIX IIPE3EHTAIIMOHHEIX MaTepuaroB. Ao-
IIOAHUTEABHO CACAYET OTMETHTD, YTO IIPUMCHECHIE CICIIHAAM3IPOBAHHDBIX AA-
TOPHTMOB MAaIIHHHOIO OOyYeHNA B c(pepe AMHIBUCTUIECKOIO OOPa3OBAHUA AC-
MOHCTPHUpPYET IOBbIIIeHHE 3(PMEKTUBHOCTH U TAYOMHBI OCBOCHHUA HHOCTPAH-
HBIX fI3BIKOB IIOCPEACTBOM (DOPMHPOBAHUA OITUMAABHBEIX TPACKTOPHIT H3yde-
HIA MATEPHAAA U IIEPCOHAANSHPOBAHHOIO IIOAXOA K OOy4eHMHIO [2].

[Teparormueckue pabOTHHKH, B CBOIO OYEPEAB, OCBOOOKAAFOTCA OT BBIIIOA-
HCHUA MOHOTOHHDBIX HpOHCAyP OIICHKU 3HaHHI>i n OpFaHI/I3aHI/IOHHO-praBACH-
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YECKON AEATEABHOCTH ITOCPEACTBOM BHEAPEHUSA IIEPEAOBBIX HEHPOKOTHHTHB-
HBIX PEINEHUI, YTO ITO3BOAAET CYIIECTBEHHO COKPATUTH BPEMEHHBIE 3aTPATHI
Ha pa3zpabOTKy AMAAKTHYECKOIO MaT€pPHAAd M OCYIIECTBACHHUE ITPOIIEAYPHI aT-
TecTAnNN OOydYaroImuxcsa. AOIOAHHUTEABHO IPUMEHEHNE ODO3HAYEHHBIX HO-
BOBBEACHHH CITOCOOCTBYET AOCTHKEHUIO BBICOKOA(D@EKTUBHON OITHMU3A-
LW ITEPCOHU(HUITIPOBAHHBIX TPAEKTOPHI 00Pa3OBATEABHOIO IIPOIIECCa, OlIe-
PATUBHOMY BBIABACHHIO M YCTPAHEHHIO AC(PUIIMTOB KOTHUTHBHOTO Pa3BUTHA
CPEAH yUaITIeHCs ayAUTOPHH.

Oanako npumenenne MIHC B 06pazoBaHuu cBA3aHO € CEPbE3HBIMU IIPOOAE-
Mamu 1 prckamu. KArogeBbMu BOITpOcamMu CTaHOBATCA OOECITEYEHHE AKAACMITIE-
CKOH YeCTHOCTH, IPO(PHUAAKTHKA ITAATHATA U IOBBIIIEHHE TOYHOCTH BOCIIPOU3-
BOACTBA HH(POPMAITIH, TAK KAK COBPEMEHHBIE MOACAH CKAOHHBI K CO3AAHHIO yOe-
AUTEABHBIX, HO HEBEPHBIX YTBEPKACHUI IIOAYUNBIIIIM Ha3BAHUE KHEHPOCETEBBIE
raaarorimHAm [11]. Baxaa strdeckas cropoHa, HCKAFOYAIOIIIAS TIPEAB3ATOCTD
1 AUCKPUMHHAIIMOHHBIE YCTAHOBKHU B yU€OHBIX MaTepuarax. OCHOBHOI AOATO-
CPOYHEII BBI30B — CHIKEHUE KOTHUTUBHON CAMOCTOATEABHOCTH YIAIIIXCSA U3-32
IIPUBBIYKA ITOAYYATh TOTOBBIC PEILICHUSA C IIPUMECHCHIEM YaT-O0TOB.

CaeAoBaTEABHO, BHEAPEHUE HEHPOCETEBBIX PEIEHUIT OTKPBIBAET ITEPCITEK-
THBY MACIITAOMPYEMOIO IIOAXOAA K HMHAHBHAYAAH3AINN OOPa3OBATEABHOTO
IIPOIIECCA U IIOBBIITIEHUIO €0 PE3YABTATUBHOCTH, OAHAKO CTABUT TAK/KE CEPhe3-
HBIE 3aA29H IIEPEA CIIeNHAAHCTAMU cepbl 0OPAa3OBAHUA U OPraHAMH TOCYAAP-
CTBEHHOI'O PErYAUPOBAHHUA OOPa30BATEABHOI ITOAUTHK.

TBopuectBo. COBpEMEHHBIC IPEACTABHTEAN TBOPYECKUX HPOdeCccHil ak-
THUBHO BHEAPSIOT HEHPOCETU B IPOIECCH NMUMPOBOH 00pabOTKH BH3YaABHBIX
00pa30B, IIPOU3BOAA APT-IIPOEKTHI, CTHAUCTIYECKH UMHTHPYIOIINE MAHEPY HC-
ITOAHEHUA 3HAMEHUTBIX XYAOKHHKOB ITPEAIIECTBYIOIINX 310X, AHAAOIITIHBIM
00pa3oM CMAPT-TEXHOAOTUA HAXOAUT IIPUMEHEHHE B MY3BIKAABHON cdepe —
CHEIUAAU3HPOBAHHBIE ITAAT(OPMBI CITOCOOHBI TEHEPUPOBATH YHUKAABHEIE M-
3BIKAABHBIC KOMIIO3UIIUH PA3AUYHBIX CTUACH M HAIIPABACHIIM.

B AmreparypHON AEATEABHOCTH HMHCTPYMEHTAABHBIE CPEACTBA, OA3HUPYyIO-
IIHeCcs Ha IPUHITUIIAX PabOTBI PEKYPPEHTHBIX U TPAHC(HOPMATOPHBIX MOAE-
Ael, Takux kak cucrema GPT-3, AeMOHCTPUPYIOT BBICOKYIO 3(P(EKTHBHOCTD
IIPA CO3AAHHH ITUCHMEHHBIX MATEPHAAOB IITHPOKOIO CIIEKTPA KAHPOBOH IIPU-
maasexuocta. Texnororun MIHC criocoOCTBYFOT 3HAYUTEABHOMY YCKOPEHHEO
IIpoIIecca Pa3pabOTKU aHUMAIHH ITU(POBEIX IIEPCOHAKEN 1 crieHorpadmde-
CKOro 0POPMAEHHA BUPTYAABHOI'O IIPOCTPAHCTBA.

Hetiponnbie ceTu ITOCPEACTBOM aATOPUTMOB TAYOHMHHOIO OOYYEHHA Ae-
MOHCTPHUPYIOT BEICOKYIO 3(D(PEKTUBHOCTD B PECTABPAIINN APXUBHBIX KHHOMATE-
PHAAOB, OCYIIIECTBAAA AIICKEHAMHI Pa3PEIIeHNA OTACABHBIX KHHOKAAPOB, AHK-
BUAQITUIO ITOBPEKACHHUI IIACHOYHOIO MaTepuasa U Nu@POBBIX HCKaxeHuit [9].
VkasaHHad TEXHOAOTHSA CIIOCOOCTBYET COXPAHEHHIO KYABTYPHOTO HACACAHA
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YCAOBCYCCTBA, PACIITIPCHUIO 3pI/IT€AbCKOI>‘I AYAUTOPHUH U YBEATICHUTIO KOMMEP-
YECKOH CTOMMOCTH IIPOU3BEACHHH KAACCHYECKOTO KHHEMaTorpada.

OAH2KO, HECMOTPsA HA OYECBHAHYIO IEPCIIEKTUBHOCTD U AOCTHUTHYTEIE pe-
3YABTATHI, KOTHUTUBHBIEC I'PAHUIIBI BO3MOKHOCTEH MCKYCCTBEHHBIX HEMPOHHBIX
CeTed B KOHTECKCTEC TBOPYCCTBA Tp€6yIOT AaAbHCfILHCI“O U3y9CHUA M TINATCAD-
HOI OIICHKH HAYYHBIM COOOIIIECTBOM.

3akAroueHue

B Hacrosimee Bpems reHe3sHC TEXHOICHHON KYABTYPBI OOYCAOBACH BO3ACH-
CTBHEM HMHHOBAITMOHHBIX IIPOAYKTOB TEXHOMHAYCTPHAABHOIO CEKTOPA, CTHMY-
AHPYIOIIHX IIPOLIECCHl CMAPTH3AINH, KOTOPbIE (DOPMUPYIOT IPHHITUIIHAABHO
HOBOE IIPOCTPAHCTBO — CMAPT-IIPOCTPAHCTBO. KAFOUEBBIM ACTEPMUHAHTOM pas3-
BUTHA YKA3aHHOTO IIPOIIECCA ABASIOTCA MCKYCCTBEHHBIC HEHPOHHEBIC CETH, BBI-
CTYIAFOIIIE OAHOBPEMEHHO M HHHUIIHATOPOM H3MEHEHUA ITU(PPOBOI KYABTYPEI
1 00ECIIEYNBAIOIINE CTAHOBACHHE (DEHOMEHA CMAPT-KYABTYPEL, XaPAKTEPU3YIO-
IIIETOCA KAPAMHAABHON TPaHCHOPMAIIHEH TEXHUYECKUX OOBEKTOB CPEABI OOU-
TaHHA YEAOBCKA B AaKTHBHBIC CY6BCKTBI COIIAABHBIX KOMMyHI/IKaL[I/II;‘I 148 HH@OP—
MAaITHOHHO-KOMMYHHKAITHOHHBIX ITPOIIECCOB.

B cmapr-nipocrpancTBe HAOAIOAAETCA BBIPAKEHHAS CHHEPIETHYECKAA AHA-
MHKA MEKAY YEAOBEUECKUMH PecypcaMu 1 Helipoceramu. AaHHOE B3aMMOAEH-
CTBHE CIIOCOOCTBYET CYIIIECTBEHHOMY IIOBBIIIICHHIO 3(D(EKTHBHOCTH TPYAOBOI
AEATEABHOCTH U YAYYIIIEHUFO KAYECTBA JKU3HI OTACABHBIX HHAUBHAYYMOB, OA-
HAKO OHO TAK/KE COIIPIKEHO C HEOOXOAUMOCTBIO ACTAABHOIO AaHAAH3A IIPOOAEM
nHAGOPMAINOHHON 0€30I1aCHOCTH, OMO3TUKI U COITMOKOHOMHYECKIAX TPAHC-
(bopMaL[I/If/'I, O6yCAOBACHHbIX MHTErPalel YKa3aHHBIX TEXHOAOTHYECKUX pe-
IIEHUH B IIOBCEAHEBHYIO KU3HEACATEABHOCTD HACEACHHA. B 3TOM cBA3M ITpeA-
CTABAAETCA IIEAECOOOPA3HON OPTaHH3AIUA AAABHEHITHX (PYHAAMEHTAABHBIX
MEKAMCIIUITAMHAPHBEIX HCCACAOBAHUI B pPaMKaX BBIIIICYKA3aHHBIX HaIIPaBAE-
HIM, HAIIPABACHHBIX HA Pa3pabOTKy METOAOAOTHYECKHUX IIOAXOAOB U TEOPETH-
KO-IIPHKAQAHBIX PEKOMEHAAITUIT, OOECITEIHBAOIINX COAAAHCHPOBAHHOE Pa3BH-
THE AAHHOTO TEXHOAOITYECKOTO TPEHAA.
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