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AHHOmMauyus. PaccmompeHb! npumMepbl CO8PEMEHHbIX uccriedogaHud, Mpo-
800UMbIX 8 paMKax KOHUENUUU COBEPWIEHCMBO8aHUS YerioeeKka ¢ rnpu-
MeHeHUeM mexHos102uli UCKYCCMBEHHO20 UHMesiekma, 2eHOMUKU, Ha-
HomexHoroaull U pobomomexHUKU O71s1 yIyHWeHUs QyHKUUOHabHbIX
Xapakmepucmuk Yyeroeeyeckozo opeaHusma. [lokazaHo, Ymo cosdaHue
BUOUHXEHEPHBIX CUCMEM «4e/I08eK-MaliuHa» Moxem paccmampueamsCcsi
Kak cynepmexHornoaus XXI| 8., komopas criocobHa okazamb eusiHUe Ha
8ecb Xx00 ucmopuu Yeriogedecmaa, buocgepy, a npouecc ee paspabomku u
MPUMEHeHUs1 MoXem cmamb Ho80U 061acmbko MPOMUBOCMOSIHUS, Ha4arnom
CBEPXHOBOU 20HKU 800PYXKeHUUl. B c8513U C U3MOXEHHbIM MepcreKmueHble
u rpuknadHblie uccnedosaHusi 8 aHHOU obracmu criedyem paccmampu-
8amb 8 KOHMeEKCMe cmpameeauu HauyuoHanbHol 6esonacHocmu. Hapsidy
¢ pabomamu o modenupogaHuUK, CO30aHUI0 U MPUMEHEHUI 0MOerbHbIX
BUOUHXXEeHePHbIX CUCMEM «4Yero8eK-MmauluHay, crnedyem akmueusuposams
paspabomky npasosbix, bUOIMUYECKUX U UHbIX HOPM U rnipasus, obecrie-
quearuwux Kak mexHornoau4yeckoe pasgumue (8 3adaHHOM Kopudope 803-
MOXHOCcmel), maK U 8bICOKUU yposeHb bezonacHocmu (1o eudam) HO8bIX
mexHornoaud, pa3pabomox.

Knrodesble cnoea: KoHUenyus «cosepueHcmaosaHue Jyernosekay, 6UOUH-
JKEHepPHbIe CUCMEeMbl «4e/108eK-MalluHa», MexHoI02u4yecKasi He3agucu-
Mocmb, HayuoHarbHasi 6e3onacHocms, rpasosble, bUOIMUYECKUe U UHbIe
HOPMbI U ripasuria.
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Bioengineering systems «man-machine»:
opportunities, challenges and threats

Abstract. Examples of modern research conducted within the framework
of the concept of human improvement with the use of artificial intelligence
technologies, genomics, nanotechnology and robotics to improve the func-
tional characteristics of the human body are considered. It is shown that the
creation of bioengineering systems «man-machinex» can be considered as a
supertechnology of the XXI century, which is capable of influencing the entire
course of human history, the biosphere, and the process of its development
and application may turn out to be a new area of confrontation, the begin-
ning of a «supernova» arms race. In connection with the above, prospective
and applied research in this area should be considered in the context of the
national security strategy. Along with the work on modeling, creation and ap-
plication of individual bioengineering systems «man-machine», it is necessary
to intensify the development of legal, bioethical and other norms and rules that
ensure both technological development (In a given corridor of possibilities)
and a high level of safety (by type) of new technologies and developments.

Keywords: the concept of «human improvement», bioengineering systems
«man-machine», technological independence, national security, legal, bio-
ethical and other norms and rules.

AKTyanbHOCTb NpoGremMbl

BblgatoLimecs Hay4yHo-TexHonorm4yeckne goctmxeHns XXI B. — pacumdposka reHoma
Yyernoseka 1 pa3paboTka CUCTEM NCKYCCTBEHHOIO UHTENNEKTa — NO3BOMNWIN NEPENTH K
co3faHunio cumburosa Yenoseka 1 MalUuHbI. Kpome TeXHONOrMm CKyCCTBEHHOIO UHTEN-
nekTa, Ana co3gaHnst Takoro cMmburosa 6bino NpeanoXeHo UCNoNb30BaTh KOMMITEKC
cyneptexHonorun — GNR-TexHonoruu (Genomics, Nanotechnology and Robotics —
reHOMMKa, HaHOTEXHOIOMNSA 1 POBOTOTEXHMKA).
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TeopeTunyeckoe ob60cHOBaHWE NporHo3a passuTusa byayulero YyenoseyecTsa no
nyTn co3gaHus cnmburosa vernoseka U MalluHbl cdhopmynupoBan dyTyponor Pan
KypuBenn, KoTopbIi Npeanoxunn 0603HaunTb 3TO ABNEHNE BeposaTHOro byayuiero tep-
MUHOM «TeXHororm4eckasi CUHrynspHocTb». B kHure « CuHrynapHoctb 6nmsko: korga
noav BbIMAYT 3a npeaensl Guonorumn»' oH caenan nonbITKy pacCMOTPETb NEePChekTyU-
Bbl paguKanbHOro U3MEHEHUSA Te4YeHNss BMONOrMYecKoro 3BOMLIMOHHOIO npouecca
(cmopenupoBaTh nNpouecc 0O0beauHEHUS YenoBeka U MaLLUHbI).

Mpepnonaraetcsd, 4To Gronoruyeckne cnocobHOCTM OCBaMBaTb 3HAHUSA U HaBbl-
KW, 3aN0XXeHHble NPUPOAON B MO3r YernoBeka, B OyayLlemM MHOrokpaTHO yCUnsTcs 3a
CYET MCNOMb30BaHNSA NCKYCCTBEHHOMO MHTEMMEKTa, YTo obecneunt ropasgo 66nbLuyto
CKOPOCTb NPUOBPETEHMS 1 UCTIONB30BAHNUS 3HAHWUI A1 PeLUeHNst Pa3nnyHbIX 3adaq.
CrMB103 HOBbIX TEXHOMOIMMIA MOXET CTaTb OCHOBOW AN (hopMUPOBaHNSt HOBOW Ln-
BUNu3aumun. [laxe HasbiBaeTcs AaTta nepexoga B 3noxy TEXHONOrMYECKOW CUHIYNSAP-
HocTn — 2045 .

He3aBMCMMO OT OTHOLLEHUS TOrO UMM MHOTO MONNTKKE, rOCYyAapCTBEHHOIo AeATe-
NS K 03ByYEHHbIM naesm npowecc ucnonb3oBaHns GNR-TexHonorui yxxe Havancs, B
CBS3M C 4YeM K HUM JOMmkeH OblTb NPMKOBaH UHTEPEC KPUCTOB, OMOSTUKOB 1 Ap.

BoamoxHocTu GMOMH)KeHeprIX CUCTeM «4yernoBeK-mallnHa» B MmeauLuuHe

MepBbIM HanpaBreHNneM NPakTU4EeCKoro UCNOMb30BaHUA TakMX TEXHONOIMIN CTarno co-
30aH1e BbICOKOTEXHOMOMMYHbIX MEANLMHCKMX U3genun, obecnedmsaroLmx nogaepxa-
HWe 300PpOBbS M KOMMEHCAUMIO YTpaveHHbIX (PYHKUMIA Y MHBaANnAoB. Takon npuoputeT
B MPMMEHEHUN JAHHOW NepeaoBOn TEXHOMOMMN NOrMYyeH, COOTBETCTBYET Kak Mexay-
HapOAHbIM, TaK U HALMOHAarbHbIM JOKYMEHTaM.

Tak, cTatbs 25 KoHBeHUMM 0 npaBax uHBanuaoB oT 13 aekabps 2006 r.2 3akpenns-
€T NpaBo MHBAaNVAOB Ha HauBbICLLMIA YPOBEHb 3410POBbsi 6e3 AnckpMMuHaumu. B co-
oTtBeTcTBMMU ¢ PepepanbHbiM 3akoHOM OT 21 HosA6ps 2011 1. Ne 323-93 «O6 ocHoBax
oxpaHbl 340pOBbs rpaxaaH B Poccuiickoi deaepaunn»®, opraHnsaumns oxpaHbl 340-
pOBbS OCYLLECTBMAETCS B TOM YnCne 1 nyTeM obecnevyeHuns onpeaeneHHbiX KaTteropum
rpaxgaH MeauUMHCKUMU U3OennsaMu.

PasButne atoro HanpasneHus MAET Mo MyTU CO34aHUsA U NPaKTUYECKOro UCnosb-
30BaHMSA pa3nmnyHbix BUoHMYeCcknx NpoTe3os. LLInpoko n3BecTHo, YTO Nepeas B Mupe
BGuoHn4Yeckas pyka 6bina cosgaHa B 1993 r. B BenukobpuTtaHumn*. VickyccTBeHHasi pyka
no3Bonsna MHBanuay BeCTU NPUBbIYHYHO XXN3Hb.

' Kurzweil R. The Singularity is Near: When Humans Transcend Biology, 2005. Penguin Books,
2006. 672 p.

2 KoHBeHUMs 0 npaBax MHBanuaoB (NpuHsATa Pesontouuen MeHepanbHoi Accambnen OOH ot
13.12.2006 Ne 61/106). Poccuinckas ®epepaunsa nognucana KonseHuuo 24.09.2008 (cm.:
denepanbHbIi 3akoH 0T 03.05.2012 Ne 46-93 «O paTtudumkaumm KoHBeHUMM 0 npaBax UHBa-
nupos» // C3 P®. 2012. Ne 19. Ct. 2280).

3 C3 P®.2011. N2 48. CT. 6724.

4 Gow D. J., Douglas W., Geggie C., Monteith E., Stewart D. The development of the Edinburgh
modular arm system // Proc Inst Mech Eng H. 2001. Vol. 215. Ne 3. P. 291—298.
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Bonee coBeplueHHast GuoHnveckas pyka 6bina cosgaHa B 2013 r. B CLUA. Ynpas-
NEeHne OCyLLEeCTBANOCH MUKPOYMNOM, MMMNIAHTUPOBAHHBLIM B MOTOPHYO KOPY ronoB-
HOro mo3sra. 3a c4eT HOBOW TexHomnornn obecnevmBanocb npeobpasoBaHne MbICIEN,
KOMaHz, ronoBHOro Mo3ra B ABWMXeHUe BUOHMYECKON pyKKM, YTO obecneynBano naumueHTy
CNocoBHOCTb OCYLLECTBNSATH ABWXEHNSI NPOTE30M Kak COOCTBEHHON pyKOM®.

CnepnyeTt 3amMeTuTb, YTO AaHHasa BronHxeHepHas pa3paboTka 6bina npoBegeHa
npu pmHaHcMpoBaHn AreHTcTBa NepeaoBbix 060POHHBIX nccnegoBaHui npyu MuHo-
6opoHbl CLUA (DARPA). Brivkanumii MHTEpPEeC Npu 3TUX UCCNeaoBaHUSAX 3akoyancs
B MOMNy4YeHUM TEXHOMNOrMU, NO3BONSIOLLEN YCNELLHO peabunuTnpoBaTb PaHEHbIX BOEH-
HOCMyXallUyX, OTAaneHHbI — B co3AaHnM 6G1MopoBOOTOB U MHbIX CneLmanbHbIX CUCTEM
BOEHHOrO U ABOWHOIO Ha3Ha4YeHus.

K HacTosiLemy BpeMeHUn pasnuyHble Mogeny BUOHMYECKMX NPOTE30B CO3aaHbl U
poccUicKUMn paspaboTymkamum®,

ViccnegoBaHusa No CO30aHMI0 COBEPLLUEHHbIX BUOHUYECKNX NPOTE30B Ha OCHOBE
NepCneKTUBHbIX MHTEP(ENCOB «MO3r — KOMMbIOTEP» MPOAOMKATCA’.

Kpome 3agaun ynpaBneHnsi BUOHUYECKUMUN NpOTe3aMu, TEXHOMNOMMSA UMMNaHTa-
LM MUKPOYMMOB B FONIOBHOW MO3I pacCMaTpUBAETCS Kak NepCnekTUBHbIM NOAXOA K
YNYYLIEHWNIO KAa4YeCTBa >KU3HU NaLUMEHTOB C TshKenbiMu 3aboneBaHnsiMyM HEPBHOW CU-
CTeMbl. AKTUBHbIE UCCNEAOBAHUSA C NEPCNEKTUBOM UMNaHTauun Herpobronoruye-
CKUX MHTEePdENCOoB (MUKPOYMMNOB) B CTPYKTYPbI FONIOBHOrO MO3ra noen Ang nedyeHuns
naumneHToB, cTpagatoLmx 6onesHbto Anburerimepa, lNapkMHcoHa 1 T.4. NPOBOAUT B
CLUA komnanusi Neuralink®. PaspabaTbiBaloTcs NpoToTUnbl UMMNIaHTUPYEMbIX MbICHe-
ynpaensieMbIX YCTPOUCTB NaMsATK, OTKPbIBaOLLME NEePCrneKkTuBy obecneyeHnsi nomMoLm
nasim, cTpajarouM HapyLUEHUSIMU NamsaTe,

3T NpuMepbl HACTOSLLLEro BPEMEHU 1 OxuaaemMble B brivkaniuem Gyayuiem ooctu-
XeHus B paspabotke GNR -TexHonorui 4aroT 0CHOBaHUSI MPOrHO3MPOBaTh YCKOPEHHOE
pa3BuTMe BUOMEaNLIMHCKNX UCCNEQOBaHUIA NO CO34aHUI0 HOBbLIX BApPUaHTOB cumburosa
«YernoBek-MallvHay U UX akTMBHOE BHEAPEHUE B LLUNPOKYH MEAVNLMHCKYHO NPaKTUKY.

OpHako Henb3s He obpallaTe BHUMaHWs, YTO Hapsiay C NO3UTUBHBIMU TEHAEHLMSA-
MW MELMKO-COLManbHON HanpaBneHHOCTN COBPEMEHHbIX U MEPCNEKTUBHBIX CUMOUO-
TUYECKNX CUCTEM «YENOBEK-MaLUMHa» UMEHTCS BbI30BbI U YrPO3bl.

5 Collinger J. L., Wodlinger B., Downey J. E., Wang W., Tyler-Kabara E. C., Weber D. J., et al.
High-performance neuroprosthetic control by an individual with tetraplegia // Lancet. 2013.
Ne 381. P. 557—564. URL: https://doi.org/10.1016/S0140-6736(12)61816-9.

6 CoBpeMeHHble NpoTe3bl PyK ANsi MakCMMarnbHO BbICOKOro kavecTBa xusHn // URL: https:/
motorica.org/prosthetics/upper-limb/manifesto-hand.

7 Chandrasekaran S., Fifer M., Bickel S. [et al.] Historical perspectives, challenges, and future
directions of implantable brain-computer interfaces for sensorimotor applications // Bioelectron
Med. 2021. Vol. 7:14. DOI: 10.1186/s42234-021-00076-6.

8 Komnanus Neuralink moutu rotoBa nmnnaHTMpoBaTh Yunbl B Mo3ru nogen // URL: https://hi-
news.ru/technology/kompaniya-neuralink-pochti-gotova-implantirovat-chipy-v-mozgi-lyude;j.
html.

¢ Lee Ben-Ami, Ido Bachelet. A Thought-Operated Digital Random-Access Memory //
Computational Intelligence and Neuroscience. 2019. DOI: 10.1155/2019/9684140.
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KoHuenuus coBepweHcTBOBaHUA YenoBeka (Human Augmentation)

B HacTosiLlee Bpems pa3BMBalOTCA U akTUBHO (PUHAHCUPYHOTCH UCCNeaoBaHus, Ha-
npaBneHHbIe Ha NPYMEHEHNE UCKYCCTBEHHOTO MHTennekta u GNR-TexHonorui ans
yBenuyeHns oTAenNbHbIX CNOCOBHOCTEN 1 06LLEro NOTEHLMana He CTONbLKO Noaew, Ko-
TOPbIM OHM MOKa3aHbl B CUINY UX COCTOSIHUSI 3A0POBbS1, CKOMNbKO 300POBLIX OAEN, He
MMELLMX MEOULIMHCKNX MOKa3aHUM ANs NPUMEHEHNS CITOXKHbBIX TEXHUYECKUX CUCTEM.

«HemeanunHckoe» NpMMeHeHMe Takoro poaa cUCTeM cTano 060CHOBLIBATLCA
KOHLIeNUUern COBEPLLUEHCTBOBAHNS U yry4LlEHUS BO3MOXHOCTEN YernoBeka ¢ Nomo-
LLibIO HaYKKN 1 TEXHOMOMMI (CoBEpLUEHCTBOBaHWE Yenoseka — Human Augmentation).

MpakTuyeckasa peanusauus KOHUeNUUM npegnonaraeT co3gaHne 6uokmbepHeTu-
Yeckoro opraHuama (6uopoboTa), B KOTOPOM YENOBEYECKOE CO3HaHMe 0ObeanHaeTCa
C WCKYCCTBEHHbIM MHTENNeKToM. Ee agenTtbl nonaraTca Ha 3HaYUTENbHOE pacLuu-
peHue YenoBeyYecknx BO3MOXHOCTEN (C BbIXOAOM 3a Npeaerbl «CpeaHero YernoBekay,
€ro BpOXAeHHbIX (PU3NOMNOrNMYeCcKuX CnocobHOCTEN, MMEIOLLIErOCs KOTHUTUBHOIO 1
PU13MYECKOro YPOBHSI pasBUTUSA, OObIMHO JOCTUraeMOoro B COBPEMEHHbIX YCIIOBUSX).

B mMakcvManbHO ynpoLLeHHON TPaKTOBKE KOHLIEMNLMSA COBEPLUEHCTBOBaHNS YernoBe-
Ka npegnonaraet co3gaHue 13 XuBbix Nogern kKubopros, NpaBaonofobHoe onucaHne
KOTOPbIX LUMPOKO NPEACTABIEHO B MPOU3BEAEHMAX HAYYHON hbaHTacTUKK.

TepmuH «knbopry» Obin BNepBble ncnonb3oBaH B nccrnegoeanun HACA 1960 r.
O [JONrOCPOYHbIX KOCMUYECKMX MYTELLECTBUSAX, aBTOPOM KoToporo ctann MaHdpen
KnsiiHc n Hatan Knaiin'.

370 HasBaHWe NpeacTaBnseT cobol codeTaHne CnoB «KMbepHeTU4ecknii opra-
HU3M», KOTOPbIA MOXHO ONpeaennuTb Kak opraHuam, ONnTUMU3NPOBAHHbIA 38 CYET An-
HaMM4YeCKX B3aMMOAENCTBUIN OPraHNYeCKUX (NnoTb) 1 BUOMEXaTPOHHBIX (MaLLUHHBIX)
yacTen.

BbIcka3biBaeTCst MHEHME, YTO MPU MOMOLLM COBPEMEHHbIX TEXHOMOTMIA hakTUYECKN
yXXe co3faHbl MoNynauuM NioAen, KOTopble TEXHUYECKM ABNSAITCS kKubopramu, Hanpu-
Mep NauMeHTbl C UMNIaHTUPYEMbIMU KapauOCTUMYNATOPaMU UK KapauoBepTep-ae-
drbpunnatopamu, Ucnonb3yembliMU AS NOAAEPXKAHMS XKNU3HU YenoBeka. Kak nssecr-
HO, 3TW YCTPOWCTBA N3MEPSIOT NOTEHUMANbl HAMPSXXEHUS B OpraHax, BbIMOMHSAOT X
06paboTKy 1, UCNOMNb3yst CUHTETUYECKUE MEXaHN3Mbl OOPaTHON CBA3M, NPOU3BOAAT
HeobX0AVMMYH0 KOPPEKLMIO SNEKTPUYECKMX CTUMYNOB'™.

Wccneposarenbckas rpynna Coseta MuHuctepctea o6opoHsl CLUA no 6uotexHo-
norusam Ansa ynydweHus 30opoBbs U pabotocnocobHocTn Yenoseka (Biotechnologies
for Health and Human Performance Council — BHPC) npoBena nccnegoBaHue nog
HassaHueM «Kubopr — congat 2050: cnusHue YeroBeka 1 MallvHbI» 2. [aBHON 3aga-
Yen 3ToN paboThbl ABUINOCH onpeaerneHne noTeHumana «MallnHy, KOTopble NiaHupyeTcs

© Clynes M. E., Kline N. S. Cyborgs and Space // Astronautics. 1960. P. 26—76.

" Haraway D. A Cyborg Manifesto: Science, Technology, and Socialist-Feminism in the Late
Twentieth Century. In Simians, Cyborgs and Women: The Reinvention of Nature. Routledge,
New York, 1991. P. 149—181.

2 Cyborg Soldier 2050: Human/Machine Fusion and the Implications for the Future of the
DOD. 2019 // URL: https://community.apan.org/wg/tradoc-g2/mad-scientist/m/articles-of-
interest/300458.
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U3NYECKM MHTErpUPOBaTL B YEMOBEYECKUIA MO3T U/UNK TEMNO C LENbio yBENUYEeHNs!
N 3HAYUTENBHOIO YryyLIEHUs NCUXOU3NYECKNX BO3MOXHOCTEN Noaen B Te4eHne
cneaytowmx 30 ner.

He MeHee Ba)Hbl NPOrHO3 TEXHONOMMYECKOro Nporpecca U BOEHHOIO NoTeHumana
BnnoTb Ao 2050 r., a Takke onpefeneHne CoOOTBETCTBYHOLLNX 3TUYECKUX, MPaBOBbIX U
coumanbHbix nocneactauin (ELSI).

Knbopr-texHonornm, paccMOTPEHHbIE B 3TOM UCCIe40BaHMM, BbIXOAAT 3@ paMKu
MeAWLMHbI, BOCCTaHaBMMBAKOLLEN (YHKLMN OpraHnu3ma nocre TpaBMbl U 6onesHu,
N NpegHasHa4yeHbl 48 NpMobpeTeHNst CBEPXCMOCOOHOCTEN, paHEE HEe CBOMCTBEHHbIX
YenoBeKy (3a cyeT psaa paamkanbHbIX (OyHKUMOHAmNbHBIX U CTPYKTYPHbLIX MoAMdmKa-
LM, BbIXOZASLLMX 38 paMKyM HOpMarnbHOro 6a30BOro ypoBHsi Ans niogen').

Takke npegnonaraeTcs, YTO HEKOTOPbIE acneKTbl BO3MOXHOCTeN knbopros 6yayT
peanun3oBaHbl B AarlbHENLLEM 3a CYET UCMONb30BAHUSA FTEHHOW MHXEHEPUU, CUHTETU-
Yyeckor bmonornmn, HaHOTEXHOMOTU U UCKYCCTBEHHOIO UHTENEeKTa.

PaccMoTprm HekoTopble HanpaBneHUs MPOBOAMMbBIX M NEPCMNEKTUBHBLIX MCCNEAo-
BaHWI NO «COBEPLLUEHCTBOBAHMIO YeNoBeKka» nyTemM co3aaHnst Kubopr-TEXHOMOTN.

Ynyqu.lel-me rma3HbIX BU3yalibHbIX BO3MOXHOCTEWN:
M306pa)|(e|-|m|, 3peHnA n CVITyaLIMOHHOﬁ ocBeaOMJIEeHHOCTHU

I'Ipe,qnonaraemﬂ ynyduweHune nHamemayarnbHOro 3peHnsa o Takomn cTeneHu, 4YTOObI
CEHCOpHOE BOCNpUATHUE BbIXOOWUI10 3a npenesribl HopMaribHOro BUAMMOIo CrnekTpa.
«YcoBepLUeHCTBOBaHHbIE» TaknuMm obpasom nioam Takke ByayT MMeTb CNOCOBHOCTb
aHannsnpoBaTb VI306pa)KeHVIF| npu pa3nw4H017| AnnHe BOIH, YTO NO3BOJINT BOEHHO-
cnyXallym pasnuyaTtb U naeHTUUUMpoBaTh Lenv npu BeaeHnn 60eBbix eNCTBUI B
CINOXHbIX reorpauyecknx yecnoBmsax 1 B KPYMHbIX HaceneHHbIX NyHKTax (Meranonmcax).

B HacTosWwee BpeMs conaaT BblHYXOEH UCMOMNb30BaTb JOPOroCTOALLYI0 TEXHUKY,
CKMOHHYIO NTOMaTbCS, TEPATLCSA U NPoY. «YCOBEPLUEHCTBOBaHHbIAY conpart, obnagas
YHUKarnbHbIM CEHCOPHbIM aHanM3aTopoMm, byaeT B pexume pearnbHOro BpEMEHU Co-
6I/IpaTb pas3BenbiBaTesibHble AaHHbIe U 0OMeHMBaTbLCSA UMK C OpYyrmumMmmn BO€HHOCITyXa-
LMMKU B COCTaBe BOMHCKOIo noapasnerneHna.

B kauecTtBe TexHonoruu ynydleHuna 3peHna paccMmaTpmBatloTCA ABa BapuaHTa.
B nepBoM BapuaHTe cuctema ynyylleHus 3peHus byaeT BOCNpoM3BOANTLCS Ha TKa-
HAX rfa3a ¢ UCnosrfb3oBaHMEM CETHATKU I'IOJJ,06HO mMeToaam, npumMmeHdaembiM B megun-
LUMHCKUX nccnenoBaHnAX Ona nedeHnsa B3pocCsbiX € nporpeccupyrowmm nMrMeHTHbIM
peTuHuTOM'™. TTOTOKM AaHHbIX ByayT HaknaablBaTbCA Ha ceTyaTky U nepefaBaThes
Yepes 3puTenbHbIM HEPB B MO3T A1 UX MHTepnpeTaumu. B atom cnyvae TkaHb cetyar-
kv OyoeT nameHeHa Takum obpasoM, YToObl BOCMIPUHUMATL Opyrue AnanasoHbl BOSH,
BKITHOYas MHPpakpacHble obnacTtu.

3 Shook J. R., Giordano J. Neuroethics Beyond Normal: Performance Enablement and Self-
Transformative Technologies // Camb Q Health Care Ethics. 2016. Ne 25. P. 121—140.

4 URL: https://www.asrs.org/publications/retina-times/details/131/fda-approves-world-first-
artificial-retina (nata obpawenusi: 30.09.2018).
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Bo BTOpoM, 6Gonee cnoxHoOM BapraHTe, KOTOPbIN, Kak oxuaaercs, OyaeT paspabo-
TaH 1 BHegpeH k 2050 r., rna3 6yaeT NoNHOCTLI0 3aMEHEH UCKYCCTBEHHbIM NpUMBopom,
CMOCOGHbBIM BOCMPUHUMATL CEHCOPHbIE AaHHbIE BCEro CrekTpa 1 BBOOUTb UX Yepes
3pUTENbHBIN HEPB HENOCPEACTBEHHO B MO3r ANs nHTepnpetauun. [nsa atoro Heobxo-
AvMa pa3paboTka BbICOKOCKOPOCTHbIX MMMMAaHTUPYEMbIX MHTepdencoB, koTopble By-
AyT cnocobHbl NepegaBaTh AaHHbIE HENOCPEACTBEHHO M3 HEOPraHNYECKON CEHCOPHON
CUCTEMbI B OTAENbHbIE HEMPOHbLI BHYTPY Ny4YKa 3pUTENbHOrO HEPBA.

3TN TEXHONOIMN yrnyyLleHns 3peHnsa ByayT Takke UCMNoNb30BaHbl B MeguLmHe
B CUTyauusx, Korga TkaHb rnasa 6bina noBpexaeHa unv paspylueHa B pesynsrare
TpaBMbl U BONesHw.

[MepcneKkTUBHBIMU Takxe SBMSIOTCS UCCNEA0BaHUs, NO3BONSAOLLME NCMONb30BaThb
BO3MOXXHOCTW 3PEHUS HEKOTOPbIX XXMBOTHbIX (4aNbHOCTb, BUAEHME B TEMHOTE U Ap.).
3aechk He obongetca 6e3 BHeApeHUs, 3aMeHbl OQHUX FEeHOB Ha Apyrue.

YnyJyweHue cnyxa ons o6leHus U 3aWmuThbl

MoTeps cnyxa, cBsizaHHasa ¢ 60eBbIMY AEACTBUSIMU, U3-3a OCTPOro UMW ANUTENbHO-
ro BO34eNCTBNS 3BYKOB BbICOKOWN MHTEHCMBHOCTU, TaKMX KaK BbICTPENbI, B3PbIBbI UMK
3BYKW, N30aBaeMble BOEHHON TEXHUKON, ABNSAETCS OO4HON U3 Hanbonee pacnpocTpa-
HEHHbIX MNPUYMH MHBANMAHOCTU BOEHHOCTYXaLLmX 'S,

[ns ycuneHnsi cnyxoBbix CMOCOBHOCTEN yke pa3paboTaHbl HEKOTOPbIE TEXHOMO-
1 NPSMON 3aMeHbl UM MOAUMUKaLIMM KOCTHOIO annaparta cpegHero yxa v yrnmTku.
BHeLwwHUN npuemHmnk npeobpasyeT 3ByK B LMPPOBOW CUrHan, KOTOPbIA NPOXOAMUT K
MMMAaHTaTy BO BHYTPEHHEM YyXe, KOTOPbIN nepefaeT afeKkTpuYeckuin curHan Herno-
CPEACTBEHHO K CryX0BbIM HepBaM. [lanbHerilee cOBepLUIEHCTBOBAHWE TEXHOMOMM
MOXET PacLUMPUTL AnanasoH CEHCOPHOro BOCNPUATUS 40 MHAPa3BYKOBbIX U yrbTpas-
BYKOBbIX YPOBHEN, OCTUXEHUSA CMOCOBHOCTY YyCUNMBaTh Y MOEHTUHOULMPOBATL 3BYKM
HW3KOW MHTEHCUBHOCTM.

OTa TexHonorust Takke cnocobHa obecnevnTb 3aLmTy OT LLYMOB BbICOKOW MHTEH-
CUBHOCTH.

HanbHelwee coBepLIEHCTBOBaHME yry4lleHns cnyxa OyaeT HaueneHo Ha BHeape-
HWe MMMNIIaHTaToB, KOTOPbIE 3HAYNTENBHO MEHEE UHBA3MBHbI U NErko B3aMo3aMeHsi-
eMbl. Takke MOXHO pa3BUTb CNOCOBHOCTM K OBLLEHNIO C MOMOLLBI BOODOpaXkaemowm
WITN CKPbITON peyn.

Mo nporHo3dy BHPC npu Munnctepctse o6opoHbl CLUA, oo 2050 r. nosButcs Tex-
Homorms mognduKkaumMm HEMPOHHbIX MyTen, kKoTopas 06ecneynT He TOMNbKO ynyu4lle-
HMe crnyxa 4YenoBeka, HO U NpeobpasoBaHue 1 Nepeaady COOTBETCTBYIOLLUMX CUTHANOB
APYrvM NioAsm Ha Gonblune paccTosiHuA ™.

® Yong J. S.-e., Wang D.-Y. Impact of Noise on Hearing in the Military // Mil. Med. Res. 2015.
Ne 2. P. 1—6.

6 Nguyen C. H., Karavas G. K., Artemiadis P. Inferring Imagined Speech Using EEG Signals:
A New Approach Using Riemannian Manifold Features // J. Neural. Eng. 2018. Ne 15 (1). DOI:
10.1088/1741-2552/2a8235.
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[aHHOoe ycoBepLUEHCTBOBaHNE NpMBEAET K MPUMEHEHNIO TEXHOMOMMMN CKPLITOW peyn
B pa3nuyHbIX 06nacTax (B passeake, B nonuummn n ap.). Cpasy xe nosBATCsA NonbITKX
3aBnageHns gaHHbIMN TEXHONMOMMAMY NPeACTaBUTENAMU NPECTYNHOro Mmupa (B nep-
BYIO 0vMepeab OpraHn30BaHHONM MPECTYMHOCTLIO).

MNpsiMoe HelMpPOHHOE yCcUrieHne YeriloBe4eCcKoro Mo3ra ansi yganeHHou
OBYCTOPOHHE nepeaayun AaHHbIX

Vicnonb3oBaHue AMCTAHLMOHHO yrpaBnseMblX CUCTEM BOOPYXEHUA n 6ecnmnor-
HbIX TPAHCMOPTHbIX CPEACTB HAa COBPEMEHHOM norie 6051 ObICTPO pacLUMpsaeTcs, YTO
No3BONSAET NPOBOAUTL Pa3BeaKy U LeneykasaHue anst apekTUBHOIO NopaxeHus
NMHPPaCTPYKTYpPbI, TEXHUKN N NIMHHOIO COCTaBa NPOTMBHMKA. [1pn 3TOM onepaTopbl
obecne4vnBaoT aPeKTUBHOE ynpaBrneHne nornem 608 Ha pacCcTosAHUM, HAXOAACh B
OTHOCUTENbHOM Ge3onacHocTn. OgHAKO CIOXHOCTL MOMb30BaTENbLCKOro NHTEPdEn-
ca 1 orpaHnYeHns B AByXCTOPOHHEN nepegaye MHOOpMaLMmM 3aTpyaHSIOT Ux paboTy.

HenpoHHOe ycuneHme 3a cHeT MMMaHTaunm MogynsTOPHbIX MUKPOSMNEKTPOAOB B
MO3r MO3BONUT OCYLLECTBNATL ObICTPOE B3anMOAENCTBUE MeXay MaLUMHON 1 onepa-
TOPOM C MOMOLLbI0 MexaHn3ma YTeHusi/3anucn'’, a Takke GbICTPOE U UHTErPUPOBaH-
HOe ynpaBneHune nepefady gaHHbIX B rpynne onepaTopos, peLuarLmnx ogHy 6oesyto
3agavy.

Takve «ynydlleHHbIe» onepaTopbl MOTYT BKIMKOYATLCHA B KOMaHAbl AN CUI crnewm-
anbHOro Ha3Ha4YeHus, NETYMKOB, ONepaTopoB BECNMUMOTHLIX NeTaTeNbHbIX annaparos
(BIMNA) nnn 6ecnunoTHbIX HaaBoAHbIX annapatos (USV), a Takke pa3seabiBaTerb-
Horo nepcoHana'.

OxumpaeTcs, YTO MCMOMb3YOLWMA HEMPOHHbIE UMMNIAHTaTbl BOUHCKUIN KOHTUHTEHT
Oynet BocTpeboBaH B yCrNoBUSAX CeTeLeHTprUYecknx 60eBbIx 4encTBMIN. Ha nepBbix
3Tanax Ucrorb3oBaHME «YMYyYLIEHHbIX» Mogen C HEMPOKOMIMBIOTEPHBLIM MHTEPdENCOM
OyneT orpaHuyeHo macluTabamu HeGonbLUMX CneLManm3MpoBaHHbIX rpynn, nocpea-
CTBOM KOTOPbIX OAMH WS HECKOIBbKO TakMX BOEHHbIX ByaQyT OCYLLEeCTBNATL NOAAEPKKY
BCEro otTpsaa, obecnevmsas ero B3aumoaencTaune ¢ aktusamu nons 605 (cuctemamm
BOOPYXXEHUS, pa3BebiBaTeNbHbIMU 1 YOAPHLIMU APOHaMK 1 Op.).

Mpepnonaraetcs, 4to yxe kK 2050 r. MoryT BbITb 4OCTUIHYThI 3HAYUTENbHbIE YITyY-
LIEHUSA B TEXHONOMMN HEMPOHHBLIX UMMNITAHTATOB, B TOM YMCIIe CHUXKEHME YPOBHS UX
WHBA3MBHOCTU. OTO MOXET BblTb JOCTUrHYTO 3a CHET COOPKM 3NEeKTPOJOB B KOHKPET-
HOM FTOKyCe Mo3ra C Ucnosnb3oBaHMeM BMOCOBMECTUMbIX HaHOYacTUL, (Hanpumep,
NerMpoBaHHOro OKC1aa xenesa Unm HaHO4YacTUL, KOTOPbIE MOXHO MO3ULIMOHMPOBATb
C NMOMOLLIbIO HaNpPaBneHHbIX MarHUTHbIX MOMeN), a TakkKe C MOMOLLbIO YryyLLEHWS BO3-
MOXHOCTel cbopa CUrHanoB C BHELLHWUX 3MEKTPOO0B U NPOLECCOPOB.

7 An Integrated Brain-Machine Interface Platform with Thousands of Channels // URL: http://
dx.doi.org/10.1101/703801 (gata obpatieHus: 30.09.2018).

8 Wurzman R., Giordano J. NEURINT and Neuroweapons: Neurotechnology in National
Intelligence and Defense // In Neurotechnology in National Security and Defense: Practical
Considerations, Neuroethical Concerns; Giordano J., ed. CRC Press : Boca Raton, FL, 2015.
P. 79—114.
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Mpumepbl nccnegoBaHWm, NPOBOAMMbIX B paMKax KOHLIEMNLMM «COBEPLUEHCTBOBA-
HVe YenoBeka», OTHOCATCH K MpuMeHeHnto GNR-TexHonornn Ansa ynyyeHns gyHk-
LMOHaIbHbIX XapakTepUCTUK OTAElbHbIX OpraHoB, COOPMUPOBABLLUXCS B OpraHn3Me
Yyernoseka B NpoLiecce ero Gronorn4eckon IBOMIOLIN.

KoHuenuusa npupogonoaoO6HbIX TEXHONOMMINA:
BO3MOXHOCTU U COLUMOTYMaHUTapHble BbI3OBbI

Takum ob6pas3om, CNeKTp HanpaeBneHun LeneHanpasneHHon TpaHcdopmauumn opra-
Hu3ma yenoseka ¢ npumeHeHneM GNR-TexHonormi odeHb Wnpok. B 6onee obLuem
nnaHe GNR-TexHonorum MoryT paccMaTpuBaTbCsl B Ka4ecTBe arieMeHTa rnobansHom
KoHUenuum npupoaonogobHbIX TEXHONOrMIn, paspaboTka 1 peanusaums KOTOPOK Ocy-
LLIECTBISIETCH OTEYECTBEHHBIMU YYEHBIMU™.

Moa npvpogonogobHbIMY TEXHONOTMAMM NpeanaraeTcsi NOHMMaTb BOCMPOU3BOAS-
LUME CUCTEMbI M MPOLIECChI XKMBOW NPUPOAbI B BUAE TEXHUYECKUX CUCTEM U TEXHOMNOrN-
YeCKMX NPOLECCOB, UHTENPUPOBAHHbIX B €CTECTBEHHbIN MPUPOAHLIN PeCypcoobopoT.
OTeyecTBEHHbIE YYEHble, 3aHMMaKOLLMECH MPUPOAONOA0OHBIMU TEXHONOMNAMN, HE
TONbKO 06paLLaloT BHUMAHME Ha MX BO3MOXHOCTU, HEN3BEXHOCTb Pas3BUTUSA HEKOTO-
pbIX U3 HWX, HO 1 HA NPUHLMMNMANBLHO HOBbIE rnobarnbHble Yrpo3bl U BbI30BbIZ.

AHanu3 npegcTaBneHHbIX JaHHbIX NO3BOMSET caenatb BblBO4 O hOPMUPOBaHNN
HECKONbKNX HanpaBneHni TEXHONOrMYECKOro pasBuUTUS.

lymaHUCTMYeCKoe HanpaBneHne pa3BUTUA XxapakTepuayercs pa3paboTkon GUonH-
XXEHEepPHbIX TEXHOMNOMMIN AN KOMNEHcauun yTpadyeHHbIX pyHKumiA. MorpaHnyHoe nono-
XKEeHVe 3aHMMaEeT HanpaeneHve paanKanbHOro NOBbLILIEHNUS TBOPYECKUX U (DU3UYECKUX
cnocobHocTen Yyenoseka € Liernbio NOBbILLEHUS NPOU3BOANTENBHOCTU TpyAa U (Mnn)
KayecTBa Xn3HW. Kak npaBuno, Takme BMeLLaTeNnbCTBa He MMEKT MEANLIMHCKMX UMK
WHbIX creumanbHbIX NOKa3aHWn, OCYLLECTBIIAITCA CaMOCTOSATENbHO, Ha CBOW PUCK.
KparHuMm nposiBneHnem 34ech BbICTYNaeT ABMXKEHNE «OrnoxakepoBy, NblTaloLWuXcs
[OMNOMHUTBL CBOU BO3MOXHOCTU 3@ CHET PasnUYHbIX GUOMHXKEHEPHbIX YCTPONCTB, CO3-
JaHHbIX Ha ocHoBe GNR-TexHonornn?'.

B kayecTBe 060pPOTHOW CTOPOHbI AarnbHENLLEro pa3BuTs 3TOr0 HanpaBneHus B
co3aHun cMmbrosa «4enoBek-MallrHa» NpoCMaTpUBAETCS HOBbIV BUTOK peanu3aumnm

' Kosanb4yk M. B., Hapatikur O. C., AyuwuHa E. 5. Mpupononofo6bHbie TEXHONOrMn: HoBble
BO3MOXHOCTM 1 HOBble BbI30BbI // BecTHuk Poccuiickon akagemun Hayk. 2019. T. 89. Ne 5.
C. 455—465.

20 Cm., Hanpumep: nNpoekT yka3a lMpe3avnaeHta P® «O CtpaTteruv passuTvsa NpupoaonofobHbIX
(koHBEpreHTHbIX) TexHonorny (nogrotoeneH MuHobpHayku Poccun 14.06.2022).

21 Cm. nogpobHee: How biohackers are trying to upgrade their brains, their bodies — and human
nature. By Sigal Samuel // URL: https://www.vox.com/future-perfect/2019/6/25/18682583/
biohacking-transhumanism-human-augmentation-genetic-engineering-crispr ; Mokhov A. A.,
Svirin Yu. A., Gureev V. A., Sangadzhiev B. V., Shestov S. N. Diy Biology and Biohacking:
Socio-Legal Aspect // Journal of Advanced Research in Dynamical and Control Systems.
Vol. 12. Ne 04-Special Issue. Mar., 2020. P. 1620—1626.
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YUYEHMS O €BreHMKe C NeCCMMUCTUYHOW NepcrnekTMBon hopmmnpoBaHus byayliero ob-
LecTBa, pasfeneHHoro Ha «ugearnbHy pacy» CBEPXIOAEN U OCTarnbHbIX.

Kpome Toro, BMecTo coxpaHeHusi buopasHoobpasusi, XOTS U 3aTyxatoLux, HO noka
ONAWNXCA 3BONOLMOHHbBIX NMPOLIECCOB, Mbl MOXEM MEPENTU HA NYTb COKPaLLEHMUS
HuopasHoobpasns, Ha4yaB HENPOrHO3MpyeMble BMeLLATENbCTBA B COXHbIE Ouonoru-
Yyeckue 1 buocoumanbHble NPOLECCHI.

B aTo cBSA3M coumorymaHmTapHas oLeHka TEXHOMOrui, oLeHka nx 6esonacHocT
(He TonbKO TEXHONMOrMYECKON, SKONMOTMYECKON, HO TaKkKe AeMorpacnyeckon, MeHTanb-
HOW U T.4.) B BrivkariLuern nepcnekTuBe AoMKHa ctaTb 06a3aTensHON.

HecnyyaiiHo dmnocodckue 1 coumorymaHuTapHble acnekTbl co3gaHusa cumbnosa
«YENOBEK-MaLLMHAY» YXKe ABMSTCS NPeaMeTOM HaydHbIX UccrefoBaHuin?2. Bo3Mox-
Hble CLeHapu1 B3aMMoaencTeums nogen n GnopoboToB Takke onvcaHbl B Npon3Be-
OeHNsX NuTepaTtypbi?,

BMOMH)KeHeprIe CUCTeMbl «4ernmoBeK-MallnHa»:
BOEHHO-TEXHUYECKUWN acneKT

Opyrvm npuknagHeiM HanpasneHem pasBuTUS ABMNSIETCS UCMOMNb30BaHE BNONHXKEHEP-
HbIX TEXHOMOIMI B LIENsX NOBbILLEHNS 060POHOCTOCOBHOCTM rocyaapcTaa. Pesynsratue-
HOCTb MCMONb30BaHNsA BOOPYXKEHHbIX CUIM B 3HAYUTENBHOM CTEMNEHN 3aBUCUT OT YerioBeve-
cKoro dhakTopa, KOTOpbIA ONpeaensaeTcs CoCOGHOCTLI0 BOEHHOCTYKALLMX CPaBnsTbCS
C BbICOKMMU (PU3NHECKMMU, YMCTBEHHBIMU, NCUXO3IMOLIMOHANBHBIMU Harpy3Kamu.

Ycnexa B 60€BOM NPOTUBOCTOSIHUM MOTYT JOBUTLCA BOUHbI, KOTOPbIE HE TOMbKO
cunbHee, MOTUBUPOBAHHEE, HO Takke yMHee 1 BbicTpee CBOero NnpoTuBHUKA. VIMEHHO
3TU XapaKTepUCTMKM 3aKNaablBarTCA BOEHHbIMU BEAOMCTBaMU B TEXHUYECKMNE 3adaHu1s
Mo CO34aHMI0 MPOTOTUMOB BUOMHXKEHEPHBIX CUCTEM «YenoBek-MalunHay ans 6oesoro
npumeHeHus (6oesble knbopru).

lMprMepom Hay4HbIX NpeACTaBNeHWn O NEPCMEKTMBAX Pa3BUTUS 3TOMO HanpaBneHus
nccrnefoBaHWn cTan AOKYMEHT, NoAroToBneHHbI MuHuctepctBom 060poHsbl CLUA*, a
Takxe aKT, pa3paboTaHHbIN Ha OCHOBE [ABYCTOPOHHErNO COTPyAHMYECTBa Mexay LieH-
TPOM pa3paboTky, KOHLEeNUMIN 1 AOKTPUHBI MuHMcTepcTBa 060poHbLI BennukobputaHum
1 YnpaeneHvem o60poHHOro nnaHuposaHust byHaecsepa B MepmaHumn®,

2 [lonosa O. B. Teno kak Tepputopus TexHonorvin. OT coLmarnbHOM UHXEHEPUM K 3TVKe B1oTexHoro-
rM4eckoro koHcTpynpoBanus. M. : Kanon-ntoc, 2020. 352 c. ; Tuwerko A. ., KOOuH b. I Coupory-
MaHUTapHOE COMPOBOXAEHUE MHHOBALIMOHHBIX MPOEKTOB B GriomeauumHe // S3HaHue. MoHumaHwe.
Ymenune. 2016. Ne 2. C. 73—86 ; @ykysima @. Hawwe noctyenoBeyeckoe OyayLiee: nocrnencTaus
GroTexHonormyecko pesosntoumu / nep. ¢ aHm. M. B. INlesuHa. M. : ACT ; JToke, 2004. 349 c.

3 Cm.: Asumos A. A, pobor. M. : Skemo, 2019. 320 c.

24 Cyborg Soldier 2050: Human/Machine Fusion and the Implications for the Future of the
DOD. 2019 // URL: https://community.apan.org/wg/tradoc-g2/mad-scientist/m/articles-of-
interest/300458.

25 Human Augmentation — The Dawn of a New Paradigm A strategic implications project. dated
December 2020 // URL: https://assets.publishing.service.gov.uk/government/uploads/system/
uploads/attachment_data/file/986301/Human_Augmentation_SIP_access2.pdf.
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BroTexHonoruyeckoe KOHCTpyMpoBaHUe «conaata oyayLero» akTuyeckn cra-
HOBWTCS1 HOBbIM BEKTOPOM MHHOBALIMOHHON AESATENBHOCTU?, YTO HE MOXET HE YUUTbI-
BaTbCS y4eHbIMUW, MONUTUKaAMW, 3aKOHO4aTENEM.

OueHrBaga NepcnekTMBbI Pa3BUTUSA 3TOMO HaMNpaBreHus, crneayet NCXoauTb U3
06LLUMX 3aKOHOMEPHOCTEN NpoLecca Hay4HOro no3HaHms. OCHOBbLIBAsICb Ha 3HAHUSX
0 Npupoae yernoseka, chopMUpOBaHHOW MUMNMOHaMu neT 6opbObI 3a cyLecTBOBa-
HMe, 06 0COBEHHOCTAX CoLMarnbHOro NOBeAEeHUs YenoBeka, COOPMUPOBAHHOTO Thbl-
CSYENETUSIMU KMU3HWN B NONTHOM KOH(MMKTOB O0OLLECTBE, U, MPUHMMAst BO BHUMaHNE
NCTOPUYECKMIA ONbIT YENOBEYECTBA, TOTMYHO NPEAMNONOXNTb, YTO NPUMEHEHKE MNobbIX
WHHOBALMOHHbIX TEXHOMOMNI C BbICOKOWN CTEMNEHbIO BEPOATHOCTU He ByaeT orpaHuye-
HO UCKIMIOYNTENBHO NYMaHUCTUYECKMMU MUPHBIMU LieNsMuy (B MepBYyH0 ovepeab Meau-
LMHCKUM 1 NOAOOHBIM NPUMEHEHMEM).

MpW3HaHHLIM NPUMEPOM HAY4HOrO OTKPLITWSA, OKa3aBLLEro BMSHME Ha BECb X0 UCTO-
pvn YenoBEYECTBa, CTaNM TEXHOMNOMM YNpaBieH1s 1 UCNOMNb30BaHNSA SAEPHON SHEPTUN.
Cnenyet 0co60 OTMETUTb, YTO MMEHHO 0bnagaHune 3ToN cynepTexHonornen obecnevnno
CCCP mupHoe cyulectBoBaHue B XX B. C Lenbio obecneveHns HepacnpocTpaHeHus
3TUX NOTEHLMANbHO ONAaCHbIX TEXHOMNOINA BO BTOPOWN NonoBuHe XX B. Obinn co3aaHbl
MeXaHU3Mbl KOHTPOSS 3@ HAMW Ha HaLMOHANBHOM U MEXAYHapO4HOM YPOBHSIX? .

MOXHO BbIABUHYTb TE€3UC O TOM, YTO TEXHOMNOMMM CO3AaHNA BUONHKEHEPHbIX CU-
CTEM «4ernoBeKk-MallMHa» MOryT paccMaTpuBaTbCs Kak 3apoxaatoLmecs cyneprex-
Honorum XXI B.

B cBs3U C U3NOXEHHBIM pa3BUTNE DMOUHXKEHEPHBIX CUCTEM «4ErNoBEK-MallHay
[OOIMKHO paccMaTpmBaTbCs ABOSKO: KaK HanpaBneHve onepexatoLero passuTus, no
KpanHen Mepe, B HacTu TEXHOINOMMI BOEHHOIO NPUMEHEHUS NGO A4BONHOIO NpUMeEHe-
HMSA (MCMOMNb30BaHMA OTAEMNbHbLIX Pa3paboToK ANA MEeAWLUMHbI, 3APaBOOXPAHEHMS); KaK
KOMINIEKC TEXHOMOrui, obecnevmnBatoLLnx HEKOTopble BUuAbl 6€30nacHOCTY (BOEHHY!O,
Guonoruyeckyto n ap.).

Mo cywecTBy, 06 3aTom roBopuT 1 Ykas lNpe3ugeHTta P® ot 02.07.2021 Ne 400
«O Ctparterun HaumoHansHon 6esonacHocTn Poccuiickon denepaumm»?8, B n. 72
KOTOporo obpallaeTca BHUMaHUe Ha co3gaHne obpasLioB BOOPY>KEHNS, BOEHHON U
cneumanbHOM TEXHUKK, cucTeM obecneveHuns 6e3onacHoOCTY, obnagarowmx paHee
HELOCTUXMMBIMU XapaKTepPUCTUKaMU.

BbiBogbl M n peannoXxeHusd

BbICOKOPUCKOBEIN XapakTep HOBbIX TEXHOMOMMI co3aaHns BUONHXEHEPHBIX CUCTEM
«4eroBek-mallnHa» TpebyeT akTUBM3aLUyM HayyHbIX UCCNefoBaHUii B 06nactu He
TOMbKO ECTECTBEHHbIX U TEXHUYECKMX, HO U COLMAIbHbIX Y F'yMaHUTAPHbIX HayK.

2% CmpernbHukos [. O. BrioTexHonornyeckoe KOHCTpyMpoBaHue «conaara byayLiero»: TpaHcryma-
HUCTUYECKMI BEKTOP BOEHHOW AeaTenbHocTH // dunocodekasn mbicrnb. 2022. Ne 1. C. 85—95.

27 CmM., Hanpumep: [loroBop 0 HepacnpocTpaHeHUn agepHoro opyxus (Xenesa, 1 nons 1968 r.) //
BenomocTtun BepxosHoro CoBeta CCCP. 1968. Ne 14. Ct. 118.

2 C3 P®d. 2021. Ne 27 (u. II). CT. 5351.
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Heobxoamma BbipaboTka Hay4HO 0OOOCHOBaHHbLIX peKOMEHAALMI MO OnpeaeneHunio
Kopuaopa BO3MOXHOMO NMPUMEHEHMS TaKoro poda TEXHOMOMMA, obecneyeHnto Mep no
KOHTPOIO (Ha HauMOHaNbHOM M HaHALMOHANbHOM YPOBHE) 3a HUMMU, UX HEPACMpPO-
cTpaHeHuem. P. Kypugenn npegnaran ncnosb3oBaTth 3allnTHbIe Npoueaypbl B Buge
CUCTEMbI HaZ30pa M KOHTPONS 3a UCKYCCTBEHHbIM MHTENNEKTOM 1 HOBbIMU GNR-Tex-
Honorusmu. Nonaraem, 4To AONYCTUMbIMW NOKa NPEACTABNATCS UCKITOYUTENBHO
MeOULUNHCKME NoKa3aHUs K MPUMEHEHMWIO pacCMaTpuBaeMbIX TEXHOOTUIA.

OTaenbHble aneMeHThbl ByayLLen cucteMsl obecnedeHns TeXHonorndeckon 6e3o-
MacHOCTU B CMEXHbIX cchepax y Hac MMerTca NMbo HaxoasaTca Ha aTane opmmnpoBa-
HUSA. B OCHOBHOM OHM KacarTcs MHPOPMALMOHHBLIX TEXHONOMI, B TOM YNCIIE CUCTEM
NCKYCCTBEHHOIO MHTEMNMEKTa, reHETUYECKUX TEXHOMOrMIA. BonbLUON OnbIT HAKOMNMEH B
obnacTtu obecneyeHns pagnaumoHHon 6e3onacHOCTH, AENCTBUSA pexnma Hepacnpo-
CTpaHEHWs1 AAEPHOro OPYXMS.

MpeanprHMMatloTca NonbITKN BbIpabOTKM 3TUYECKMX HOPM B 06nacTsiXx reHHO-UH-
KEHEePHON AeATeNnbHOCTU, MCKYCCTBEHHOrO MHTENNEeKTa 1 ap.

Ha Haw B3rnag, B OCHOBY NMOArOTOBKU NPOBEAEHUSA 3TUYECKON 3KCMNepTu3bl bro-
WHXXEHEPHbIX CUCTEM «4eNoBeK-MaLUMHa» MOryT ObiTb NOMOXEHb! YHUBEpCcarbHbIN
noaxon K 3TMKe BbICOKMX TEXHONOMMIA%®, MpMMeHeHMe NPUHLMMNOB, pa3paboTaHHbIX 1
anpobupoBaHHbIX 4115 NPOM3BOACTBA 3TUYECKOW SKCNEPTU3bl OBMOMEANLMHCKIX NCCe-
noBaHnin*. CoumorymaHuTapHasi akcnepTuaa GUonHXeHepHbIX CUCTEM «4erloBek-Ma-
LUMHAaY» MOXET NPOBOAUTLCS HAa OCHOBE MPUHLIMMNOB, NPEANOXEHHbIX cneunanncTamm
ONS OLUEHKN UMEIOLLMXCS OOCTMKEHUIA FeHOMHON MEeAMLMHBI' .

Kpome Toro, He06xoaMMO YyCKOpEeHHOe BHEAPEHNE U pa3BUTME camoperynmposa-
HWS, caMOynpaBneHnsi B Hayke, MHHOBALMOHHOW AeATENbHOCTU B KOHTEKCTE obecne-
YeHus OTAENbHbIX BUAOB GesonacHocTu (bronornyeckom, MHopMaLMOHHON 1 ap.)%.

Ycnex B 9TOM HanpasfeHUM Haykn U MHHOBALMOHHOW NpakTUK1 npegnonaraet
Hanu4yne 4YeTKoro LenenonaraHusl, CtpaTerm4eckoro naHNpoBaHnst, MOHATHBLIX CO06-
LLIeCTBY AONTOCPOYHbIX M CPEAHECPOYHBIX 3aaY; ONTUMAaNbHOW CUCTEMbI NPABOBOrO
perynupoBaHus (BKIoYasi 4O3BONEHUS, OrpaHUYeHNs, 3anpeThbl); aTudeckoro obecne-
YeHUs OTAEMNbHbIX FPYNMN OTHOLLEHMI, HEe NognagarLwmux nog HOpMaTUBHOE NPaBOBOE
perynupoBaHue.

2 CMm.: Moxos A. A., Seopckuli A. H. 9Tuka BbICOKUX TEXHOMNOIUIA: Npobnemel hopM1poBaHus
1 nepcnekTuebl pa3sutus // FOpuct. 2020. Ne 12. C. 2—S8.

30 OTnyeckas akcnepTnsa OMOMEONLMHCKMX NCCNEA0BAHUIA: PYKOBOACTBO ANst KOMUTETOB MO
aTuke / nog obuw. pea. A. J1. Xoxnosa. M., 2021. C. 792.

31 CoumorymaHuTapHble KOHTYpbl reHOMHOW MeauumHbl / E. T. FpebeHwukoBa, M. B. BopoHuoBa,
E. B. Bpbisranuxa [ gp.]. M. : UHWOH PAH, 2021. 232 c.

32 Moxos A. A. MNoTeHuman camoperynvpoBaHusi B obnacti obecneyeHns 6uonoruyeckoi 6e3-
onacHocTu // MpaxxgaHckoe npaso. 2022. Ne 1. C. 41—44.
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