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1. Yrto Takoe ¢penomen NBIC-koHBepreHuuu?

ITponecc pa3BUTHS HAYKU — €CJIM ONUCATh €r0 B CAMBIX OOLIUX YePTaxX — HAYMHAETCS C
MOSIBJICHHUSI MHOXKECTBA OT/ENIbHBIX, HE CBSI3aHHBIX MKy CO00# obnacteii 3HaHus. [To3xe
Ha4yaJIoCh 00bEIMHEHHE 00JIacTel 3HAaHUS B 00JIee KPYITHBIE KOMIUICKCHI, a TI0 MEPE UX
pacuIpeHus CHOBa MPOsiBUJIA ceOs TeHISHIIH K CIeaau3aiy. TexXHOI0ruu xe Bceraa
pa3BUBAINCH B3aUMOCBA3aHO, U, KaK IPABUIIO, IPOPHIBBI B OJHOM 00JIaCTH OBLIM CBSA3aHBI C
JOCTHKEHUSIMH B JIpyrux oomnactsax. Ilpu 3ToM pa3BUTHE TEXHOJIOTHI 00OBIYHO ONPENENsIoch B
TEYEHUE UIUTENbHBIX MEPHUO0B KAKUM-JINO0 OJTHUM KIIFOYEBBIM OTKPBITHEM WIIN IIPOTPECCOM B
oJHOMU o0nacTy. Tak, MOKHO BBIICIUTH OTKPBITHE METAJUTYPTHH, UCTIOIb30BaHUE CUIIHI T1apa,
OTKPBITHE DJICKTPUUYECTBA U T.II.

Ceroans xe, O1arogapsi yCKOPEHUIO HAYYHO-TEXHUYECKOTO MTporpecca, Mbl Ha0 0 1aeM
NepecevyeHre BO BPEMEHH 1IeJIOr0 psifia BOJIH HayYHO-TEXHUYECKOM peBomtonnu. B yactHoCTH,
MO>KHO BBIJICTHTH UAYIIYIO ¢ 80-X ro10B XX CTONETHS PEBOJIOIHIO B 00J1aCTH
WH(OPMAIIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHIA, TOCIIEAOBABIIYIO 32 HEM
OMOTEXHOJIOTHYECKYIO PEBOJIIOINIO, HEJJABHO HAYABIIYIOCS PEBOJIIOIUIO B 00JIACTH
HaHoTexHOJorui. Takke HeIb3s 0OOMTH BHUMAaHUEM UMEIOIINI MECTO B IIOCIEIHEE
JeCATUIIETHE OYPHBIN MPOTPECC Pa3BUTH KOTHUTUBHOM HAYKH.

Oco0eHHO UHTEPECHBIM H 3HAYUMBIM MPEACTABIISETCS B3aUMOBIIHSIHIE HMEHHO
WH()OPMAITMOHHBIX TEXHOJIOTUH, OMOTEXHOJIOTHUH, HAHOTEXHOJIOTUH U KOTHUTHBHON HayKH.
JanHoe siBJIeHUE, HE TaK JaBHO 3aMEUEHHOE HCCIIeI0BaTEIsIMU, TOJIy4rio Ha3BaHue NBIC-
KoHgepeeHnyuu (TIo TIepBBIM OyKBaM obuiacteii: N -HaHO; B -0mo; [ -undo; C -korHo). Tepmun
BBezieH B 2002 r . Muxawmiom Poko u Yunesimom beitHOpumxem, aBTopamMu Hanboee
3HAUYUTEIILHON B ’TOM HANpPaBIICHUH HA JTAaHHBI MOMEHT paboThl, oTuera Converging
Technologies for Improving Human Performance *, mogrorosnersoro 2002 r . B BcemupHom
nentpe onenku TexHojoruid (WTEC). OTtder mocssieH packpbeITuio ocooeHHocTr NBIC-
KOHBEPIeHIIMH, €€ 3HAUECHUIO B O0IIEM X0/1¢ Pa3BUTHUSI MUPOBOU IIUBHIIN3AIINH, & TAKIKE €€
3BOJIIOIIMOHHOMY M KYJIBTYpoOoOpa3yrolieMy 3HaueHu10. B nanHoi paboTe MbI Takxke
nocrapaemMcs BEISIBUTH (PUI0CO(PCKH 3HAYMMBIE CIEICTBHUS ONUCHIBAEMOT0 ()eHOMEHA.

Busyanuzanus NBIC-koHBepreHIMu cTajna BO3MOXKHA, KOT'1a, 0a3upysICh Ha aHAJM3€ HAYUYHBIX
nyOJIMKalui U UCTONb3Ysl METO/ BU3yalln3allui, OCHOBAaHHbII Ha B3aMMHOM IIUTHUPOBAHUH U
KJIACTEPHOM aHaIu3€e 2 Gbu1a IIOCTPOEHA CXEMa CETH IIEPECEUCHUN HOBEUIIINX TEXHOJIOTUM. .

Hctounuk : ABTOpcKas nepepaboTka cxembl U3 nokiaga Mapping the Structure and Evolution of
Science (Borner 2006) .

PacnonoxeHnHble Ha nepuQeprun CXeMbl OCHOBHBIE 00JIACTH HOBEHUIIINX TEXHOJIOTHNA 00pa3yloT
IPOCTPAaHCTBA B3aMMHBIX NepecedeHnil. Ha 3TuX cThIKaxX MCIIOIB3yIOTCSI HHCTPYMEHTHI U



HapabOTKH OJTHOM 00JIaCTH IS IPOJIBIKEHHS Apyroi. Kpome Toro, yaeHbIMU HHOTIA
00OHapYKUBAECTCS CXOACTBO U3Y4aeMbIX 00BEKTOB, TPUHAIICKAIINX PA3HBIM 00JIACTIM.

W3 yeTpipex onuckiBaeMbIX oOsiacTeil Harnbosee pa3BuTast (MHPOPMALIMOHHO-
KOMMYHUKAIIMOHHBIE TEXHOJIOTHH) HA TAHHBII MOMEHT Yallle BCETrO IMOCTAaBJIECT HHCTPYMEHTHI
JUIS Pa3BUTHA APYTUX. B 4aCTHOCTH, 3TO BOZMOKHOCTh KOMITBIOTEPHOTO MOJICTTMPOBAHUS
Pa3IMYHBIX MTPOLIECCOB. BHOTEXHOMOTHS TaKkKe TaeT HHCTPYMEHTAPUN B TEOPETHYECKYIO OCHOBY
JUISl HAHOTEXHOJIOTHI M KOTHUTUBHOM HAYKH, M JJaKe — JJISl pPa3BUTHUSL KOMITBIOTEPHBIX
TEXHOJIOTHUH.

JleficTBUTENBEHO, B3aMMO/ICHCTBHE HAHO- U OMOTEXHOJIOTHH (TaKKe, KaK U OCTATBHBIX
COCTaBJISIIOLIUX CXEMBI, 1 3TO OyJIeT OKa3aHO HUXKE) ABISETCS ABYCTOPOHHUM. bronornueckue
CUCTEMBI JIaJIu PsAJl THCTPYMEHTOB IS CTPOUTENBCTBA HAHOCTPYKTYp. Hampumep, co3ganbl
oco0Orie mocnenoBatenbHocT [JHK, koTOpHBIE 3acTaBisioT cuHTe3npoBanHyto Mojiekyny JJHK
CBOpPAYMBATHCS B IBYMEPHBIE 1 TPEXMEPHBIC CTPYKTYPHI t000ii KoHpuryparuu. [TogooHbIe
CTPYKTYpbI MOT'YT OBITh UCIOJIb30BaHbl, HAIIPUMED, B KAUECTBE <«JIECOBY» JJIsi CTPOUTENILCTBA
HAHOOOBEKTOB. B mepcrnekTrBe BUAHA BOZMOKHOCTh CHHTE3a OSJIKOB, BBITIONHSIONINX 3a/IaHHbIC
(DYHKIMHK 110 MAHAMYJIAIHMH BEIIECTBOM Ha HAHOYPOBHE >. BBUIH MPOICMOHCTPHPOBAHBI 1
o0paTHbIe BO3MOXKHOCTH, HAIpUMep, MO (GUKAIUA POpPMbI OEIKOBOM MOJIEKYIIBI C TIOMOLIBIO
MEXaHMYECKOT0 BO3CHCTBHIS ((UKCALHs «HAHOCK0GOiD») *. HAHOTEXHOIOrHH IIPHBEIYT K
BO3HUKHOBEHUIO U Pa3BUTHUIO HOBOW OTpaciid, HAHOMEIUITMHBI: KOMIUIEKCA TEXHOJIOTHH,
MO3BOJIAIONINX YIPABIATH OMOJIOTUYECKUMHU MPOIIECCaMU Ha MOJIEKYJIIPHOM YpOBHE.

B 1ienom sxe B3auMOCBsI3b HaHO- U OMO- 00J1aCTe HayKU U TEXHOJIOTUU HOCUT
dbyHIaMeHTaNbHbIN XapakTep. [Ipu paccMOTpeHNH KHUBBIX (OMOIOTUYECKUX) CTPYKTYp Ha
MOJIEKYJISIPHOM YPOBHE CTAHOBHUTCS OUE€BHJIHOM UX XUMHUYECKasi MPUPOJIa, U MOKHO CKa3aTb, YTO
Ha MUKPOYPOBHE pa3lIndrie MEXIy )KUBBIM U HEXKUBBIM He oueBuIHO. K mpumepy, ATD-cunTaza
(xomrIuiekc (hepMEHTOB, IPUCYTCTBYIOLINI MPAKTUYECKUX BO BCEX JKUBBIX KIIETKaX) IO
NPUHIUIIAM CBOETO YCTPONCTBA U (PYHKIHUSAM MPEACTABIAET COO0H MUHUATIOPHBIH
anexkTpomMoTop. PazpabareiBaeMble e B HACTOSIIEE BpeMsi THOPUIHBIC CHCTEMBI (MUKPOPOOOT
CO XKT'YTUKOM OaKTepUH B KAUECTBE JBUTATENS) HE OTIUYAIOTCS MPUHITUIHAIEHO OT
€CTECTBEHHBIX (BUPYC) WJIM HCKYCCTBEHHBIX cucTeM. [1ogo0H0Ee CXOACTBO CTpOoeHUs U (DYHKITHI
MPUPOIHBIX OMOJOTUYECKUX U UCKYCCTBEHHBIX HAHOOOBEKTOB MTPUBOIUT K OCOOCHHO SIBHOM
KOHBEPIeHIIM HAHOTEXHOJIOTUN U OMOTEXHOJIOTHIA.

Janee, kak BUIHO U3 puc.] , HAHOTEXHOJIOTUU ¥ KOTHUTHBHAs HayKa HanboJee JajieKo OTCTOST
JIpyT OT Apyra, IOCKOJBKY Ha JAHHOM JTall€ pa3BUTHUSA HAYKU BO3MOXKHOCTH IS
B3aMMOJICHCTBUS MEKIy HUMU OTPaHUYEHBI, KpOME TOTO, ITH 00JIaCTH Hayall aKTUBHO
pa3BHUBATHC MO3KE APyruX. Ho U3 mpocMaTpuBaeMbIX ceiiuac MepCreKTHB, MPEkKe BCETO,
CJIeTyeT BbLACTUTH UCIOIb30BaHUE HAHOMHCTPYMEHTOB JJI U3YUYEHHUS MO3Ta, a TAaKXkKe — €ro
KOMITBIOTCPHOT'O MOACIIMPOBAHUA. CYH_[GCTBYIOH_II/IG BHCIIHUC MCTOJbI CKAHUPOBAHHWA MO3ra HC
00ecIreunBaroT JOCTaTOYHOM IITyOMHBI M pa3pemnieHus. be3ycioBHO, CyecTByeT OrpOMHBIN
NOTEHIMAJ JUTS YAYUIIEHUS UX XapaKTePUCTUK, HO pa3pabaThIBaeMble BO MHOTHX BEIYILUX
nabopaTopusix poOoTsl pazmepom a0 100 HM (HaHOPOOOTHI) MPEACTABIAIOTCS HanboIee
TCXHUYCCKHU NPOCTBIM IMYTEM U3YUCHUA ACATCIBHOCTH OTACIBbHBIX HGprOHOB u Jaxe ux
BHYTPHUKJIETOYHBIX CTPYKTYP.

BSaHMOHeﬁCTBI/Ie MCKAY HAHOTCXHOJIOTUAMHA U I/IH(bOpMaLII/IOHHBIMI/I TEXHOJIOTHUAMHU HOCUT
JIBYCTOPOHHUM CHHEPTeTUYECKUH U, YTO OCOOEHHO UHTEPECHO, PEKYPCUBHO
B3aMMOYCHJIUBAtoIuiics xapakrep. C o1HOW CTOPOHBI, HH()OPMAIIHOHHBIE TEXHOIOTUN
HCTIONIB3YIOTCA 111 KOMITBIOTEPHON CUMYJISALIMU HAHOYCTPOUCTB. C Apyroil CTOPOHBI, yiKe
CCroaHAa UACT aKTUBHOC UCIIOJIB30BaHUC (HOKa CIIC JOCTATOYHO HpOCTBIX) HAHOTEXHOJOT Ui JJIA



CO3aHus boinee MOINHBIX BBIYUCIIUTCIBHBIX U KOMMYHUKAIITMOHHBIX YCTpOﬁCTB.

Hano ckazarp, 4To B IpOILIOM U ceiiyac TEMIbl YBEIUYEHHUS MOUTHOCTH KOMIIBIOTEPOB
OMUCHIBAIOTCA 3aKOHOM Mypa, KOTOpbIH, YTBEPKIAET, UTO C CAMOT0 Hayvajia MOsIBJICHUS
MHKPOCXEM KaXKJasi HOBasi MOJICNIb UX pa3padaThIBaeTCs CITyCTs MpuMepHO 18—24 Mmecsiien
MOCJIE MOSIBJICHUS MPEIIECTBYIOIIEH MOJIEH, @ EMKOCTh UX IPU 3TOM BO3PACTAET KaXKIbIH pa3
BaBoe. [1o Mepe pa3BUTHS HAHOTEXHOJIOTHI CTAaHET BO3MOXHBIM CO3JaHKe 00JIee COBEPILIEHHBIX
BBIYUCIUTENBHBIX YCTPOUCTB. B CBOIO ouepesnp, 3T0 00JIerYuT MOJCTUPOBaHHE
HAaHOTEXHOJOTUUYECKHUX YCTPONCTB, 00ecIeurnBasi YCKOPEHHBIN POCT HAHOTEXHOJIOTHH.
[Tomo6HOE cCMHEpreTHYeCKOe B3aUMO/ICHCTBIE, BEChbMa BEPOSTHO, 00ECIIEYHT OTHOCUTEIBHO
owicTpoe (Bcero 3a 20—30 s1eT) pa3BUTHE HAHOTEXHOJIOTHH 10 YPOBHS MOJIEKYJISIPHOTO
MIPOU3BOJICTBA.

Cumynsauust MOJIEKYJISIPHBIX CUCTEM IOKa HAXOJIUTCS B Hauajie CBOEro pa3BUTHS, HO yiKe
yJAI0Ch CUMYJIHPOBATh (C aTOMAapHOI TOUHOCTHIO, YUUTHIBASL TETUIOBBIE M KBAHTOBBIE 3(h(peKThI)
paboTy MOJIEKYJIAPHBIX YCTPOUCTB pazmepoM 10 20 ThIC. aTOMOB 3 TaKKe MOCTPOUTH
aTOMapHbIE MOJENIN BUPYCOB U HEKOTOPBIX KIETOYHBIX CIPYKTYP pa3MeEpOM B HECKOIBKO
MUJUJTMOHOB aTOMOB.

WNupopmalinoHHbIE TEXHOJIOTUH TAaKXKE HCTIONB3YIOTCS 711 MOJCIUPOBAHUS OMOJIOTUYECKUX
cucteM. Bo3HuKIIa HOBasi MeXAUCIUIUIMHAPHAS 00JIaCTh 8bluUCIUMENbHAA ODUONIO2US ,
BKJTIOYAIOI[Ast OHOMH(POPMATHKY, CHCTEMHYIO GHOJIOTHIO 1 ap. &. K HacTosmeMy MOMEHTY
CO3/1aHO MHOXECTBO CaMBIX pa3HOOOPA3HBIX MOJIEIEH, CUMYJIUPYIOIIUX CUCTEMBI OT
MOJICKYJIIPHBIX B3aUMOJIEHCTBUM /10 momysiiuii. OObeTMHEHHEM TI0IOOHBIX CUMYJISIIHMA
Pa3TUYHBIX YPOBHEH 3aHUMAETCS, B YACTHOCTH, CUCTEMHAas Ouosorus. Psin mpoekToB camoro
Pa3HOTO poja 3aHUMAETCs MHTETpaleil MoieNell opraHu3Ma 4esloBeKa Ha Pa3IMYHbIX YPOBHSIX
(OT KJIETOK 710 1IeJIOro opranu3ma). Tak, npoekt Blue Brain (coBMmecTHbIH npoekT IBM u Ecole
Polytechnique Federale de Lausanne) co3gan asis paboThI HaJl MOJETHUPOBAHUEM KOPBI
roJIoBHOro Mo3ra uesnoBeka (Blue Brain Project). B Oyayiiem craneT BO3MOKHBIM HOJTHOE
MOJIETUPOBAHHUE KUBBIX OPraHU3MOB, OT T€HETHYECKOI0 KOJa 10 CTPOEHHUS OpraHu3Ma, ero
pocTa U pa3BUTHS, BILUIOTH JIO SBOJFOIMH MTOMYJISIUH.

He TompKO KOMIBIOTEPHBIE TEXHOJIOTUU OKA3bIBAIOT OOJIBIIIOE BIUSHUE HA PA3BUTHE
ouorexHonoruii. Habmomaercs u 0OpaTHbIi mpoiiece, HalpuMep, B pa3padoTKe Tak
HazbiBaeMbIX JJHK-koMnbroTepos ! Bouia [POAEMOHCTPUPOBAHA IIPAKTUYECKAS BO3MOXKHOCTb
Bhlunciennii Ha JIHK-kommnbrorepax 8 BzammopeiicTue MEKly CaMOM MEePBOIl IO BPEMEHH
BO3HUKHOBeHUs U nocieaneit BomnaMmu HTP (koMnbioTepHOM 1 KOTHUTUBHOMW) SIBJISIETCS,
BO3MO)KHO, B IEPCIIEKTUBE Hanboiee BaXKHOW «TOYKOM HAYYHO-TEXHOJIOTUYECKOTO POCTay.

Bo-niepBbix, Kak yxe OblIO CKa3aHO, HH(OPMAIIMOHHbBIE TEXHOJIIOTUH CENAIN BO3MOXKHBIM
CYIIECTBEHHO 00Jiee KaueCTBEHHOE, YEM PaHblile, U3yuyeHHe Mo3ra. Bo-BTOpbIX, pa3BUTHE
KOMITBIOTEPOB JIeTIaeT BO3MOXKHOM (U, KaK MBI YK€ BUJIEIIH, Ha 3TOM IIyTH €CTh OINpe/IeIeHHbIC
ycnexu) cumydsiuio mo3ra. Ceitdac uaet padota (mpoekt Blue Brain ) Haj cO3AaHUEM TIOJTHBIX
KOMITBIOTEPHBIX MOJIENIEH OTAETbHBIX HEOKOPTEKCHBIX KOJIOHOK, SBIISIOMUIMXCS 0a30BBIM
CTPOMTETHHBIM 5JIEMEHTOM HOBOI KOPBI FOIOBHOTO MO3Ta — HEOKOpTeKea ~. B mepenexTuse (1o
olLleHKaM 3kcnepToB, k 2030 — 2040 rr. 19 B03MOKHO CO3aHHE TTOTHBIX KOMITbIOTEPHBIX
CUMYJIALIMI Y4€I0BEYECKOI0 MO3ra, 4YTO 03HAa4aeT CUMYJIALUIO pa3yMa, JINYHOCTH, CO3HAHUS U
JPYIUX CBOMCTB 4EJIOBEYECKON IICUXUKHU.

B-TpeThux, pazButue «HeMpo-CHIMKOHOBBIX» HHTEP(EcOB (00beANMHEHNS HEPBHBIX KIETOK U
JIEKTPOHHBIX YCTPOUCTB B €AUHYIO CUCTEMY) OTKPBIBAET IIMPOKUE BO3ZMOKHOCTH JIJIsI
KrOOpru3anuu (MOJKII0UEHH] HCKYCCTBEHHBIX YacTel Tela, OpraHoB U T. . K YEJIOBEKY dYepe3



HEPBHYIO CUCTEMY), pa3pabOTKH HHTEPHEHCOB «MO3T-KOMIBIOTEP» (MIPSAMOE TTOAKITIOUCHUE
KOMITBIOTEPOB K MO3TY, MUHYS OOBIYHbBIE CEHCOPHBIE KaHaJIbl) I 00eCcTieueHHs
BBICOKOO(()EKTHBHOI ABYCTOPOHHEH CBsi3M 1. B-ueTBepTHIX, HAGIIO[aeMBIil ceiiuac
CTPEMUTENbHBIN IPOrPECC B KOTHUTUBHOM HayKe B CKOPOM BPEMEHH, KakK I10JIaraeT psijl yYEHbIX,
NO3BOJIMT «pa3rajarh 3arajiky pazyma», T.€. OHcaTh U OOBSICHUTB IPOLIECCHI B MO3TY YEJIOBEKA,
OTBETCTBEHHBIE 32 BBICUIYIO HEPBHYIO I€ATEIBHOCTD YenoBeKa. Cle1yoMM 1IaroM, BEpPOsITHO,
Oyzer peanu3anys AaHHBIX PUHLUIIOB B CUCTEMAaX YHUBEPCAIBHOI'O HCKYCCTBEHHOTO
UHTEJUIEKTA. Y HUBEPCAIbHBIM UCKYCCTBEHHBIN MHTEIJICKT (TaKKe Ha3bIBaeMbIl «CHIIbHBI U
u «MU genoBedeckoro ypoBHs») OyneT objagaTh CIOCOOHOCTSIMU K CAMOCTOSITEIIbHOMY
00y4YeHHIO, TBOPUECTBY, pPadOTE ¢ MPOU3BOJIBLHBIMHU MPEAMETHBIMU 00JIACTSAMU M CBOOOTHOMY
o01ieHuto ¢ yenoBekoM. Cuuraercs, 4To co3fanue «cuiapHoro My craneT ogHUM U3 ABYX
[JIABHBIX TEXHOJIOTMUECKUX NOCTHKEHUM XX B., HapsAly ¢ MOJIEKYIISIPHBIMU
HAHOTEXHOMOTHSIMH 2.

OO6parHoe BiIusHIE HHPOPMAIIMOHHBIX TEXHOJIOTHI HAa KOTHUTHBHYIO 00J1aCTh, KaK yXe ObLI0
IMMOKa3aHO, BECbMa 3HAYUTCIIbHO, HO OHO HC OIrpaHUYUBACTCS UCIIOJIb30BAHUCM KOMIIBIOTCPOB B
n3ydeHun mosra. Madopmanmonnsie 1 kommyHukarunonasie TexHomorun (MKT) taxke yxe
ceiiuac UCTONMB3YIOTCS JJIs YCUIICHUS YeTloBeueckoro naTemekra. OHu Bo Bce Ooubieit
CTEIEHHU JOTIONHSIOT €CTECTBEHHBIE CIIOCOOHOCTH YelIoBeKa K paboTe ¢ nHpopmarmen.
HccnenoBaTenu npeackas3piBaloT, YTO IO Mepe pa3BUTHUS TaHHON 00JIacTH OYAET MPOUCXOIUTh
dbopMupoBaHUEe «BHEIIHEH KOPBI» («IK30KOPTEKC») MO3Ta, TO €CTh, CHCTEMBI IIPOTPamM,
JOMOJIHAIOMUX U paCIUPAIOIHNUX MBICJIUTCIIBHBIC TPOUCCCHI YCTIOBCKA. EctecTtBenno
MPEOJIOKUTD, YTO B IaJIbHEHIIIEM JIEMEHThI HCKYCCTBEHHOTO UHTEJIIEKTa Oy IyT
MHTETPUPOBATHCS B pa3yM YeIOBEKa C UCIOIb30BaHUEM IPSMBIX HHTEP(EHCOB «MO3T-
KOMIIBIOTEP» 1 Mmuorue YYE€HBIE CUMTAIOT, UTO ATO MOKET mpon3orTu B 2020 — 2030-x romax 1

IIprHKMMast BO BHUMaHUE OIMCAaHHBIE BBIIIE B3aUMOCBS3H, a TAKXKE B LIEJIOM
MEXIUCLUIUTMHAPHBIN XapaKTep COBPEMEHHOM HayKH, MOXKHO J1a)Ke TOBOPUTh 00 0>KUIAEMOM B
nepcnekTuBe causstHuyn NBIC obnacrteit B eTUHYI0 HAyYHO-TEXHOJIOTUYECKYIO 001aCTh 3HAHMUS.

Taxkast 061acTh OyIeT BKIIOYATh B MPEAMET CBOETO U3YUCHUS U JICWCTBUS MTOYTH BCE YPOBHU
OpraHMU3aIi MaTEPUH: OT MOJIEKYJISIPHON MPUPOIBI BellecTBa (HAHO), 10 MPUPOABI )KU3HU
(6uo), mpupo bl pazyma (KOTHO) U MpoIieccoB HHpopMaImonHoro oomena (nupo). Kax
otmeuaet /x. XopraH, B KOHTEKCTE HCTOPHH HAYKH, BOBHUKHOBEHUE TaKOH MeTa-001acTH
3HAHHS Oy/IeT 03HAYATH «HAYAIO KOHI[A» HAYKH, IPUOTIKEHHE K e¢ 3aBePIIAIOLIIM TAram .

Pazymeercs, 3T0 yTBEp)KACHHE HE CIelyeT HHTEPIPETUPOBATh KaK KOCBEHHBINH apryMEHT B
HOJIB3Y TyXOBHOT'O, PEJTUTHO3HOTO M 330TEPUIECKOTO «3HAHHA», TO €CTh, IEpexo/ia OT HAyIHOT'O
MO3HAHUS K KaKOMY-TO HHOMY. «lcueprnaeMocTh HaydHOTO MTO3HAHUA», IO MHEHHIO XOpraHa,
O3HAYaeT 3aBEPLICHNE OPTaHN30BAHHOM JICSITEIHHOCTH YEJIOBEKA 110 N3YUYCHHIO OCHOB
MaTepHaIbHOIO MHUPA, KJIacCCU(PUKALIUY TPUPOAHBIX ()EHOMEHOB, BBISIBJICHUIO Oa30BbIX
3aKOHOMEPHOCTEH, OMPEIC/MIONTHX HAyIHE B MUpE Iporecchl . CleIyfonMM STAOM MOYXKET
CTaTh U3YYCHHE CIIOKHBIX CHCTEM (B T. 4. HAMHOTO 00JIee CIOKHBIX, YEM CYILECTBYIOIINE
ceryac).

B 11e110M, MOKHO TOBOPUTH O TOM, YTO pa3BUBAIOIIMIICSA Ha HamMX riazax ¢penomen NBIC -
KOHBEPI'eHLIMH MPE/ICTaBIIsAET cOO0M pasiuKaabHO HOBBIM ATAll HAYYHO-TEXHUYECKOI 0 IIporpecca.
[To cBonM Bo3MoxHBIM nociencTBussM NBIC -koHBepreHuus sSBIsSETCS BaXKHEUIIUM
9BOJIIOLIMOHHO-ONPENEISIIOIUM (PAKTOPOM U 3HaMEHYeT co00i Havyaao TPaHCTyMAaHUCTHYECKUX
npeoOpa3oBaHuii, KOrjaa cama 1o cede 3BOJIIOLHS YeI0BeKa, HaJl0 1oJaraTh, NepeiaeT Mo ero
COOCTBEHHBIN pa3yMHBIH KOHTPOJIb.



Wrak, oTnmmaurensHbiMUA 0coOeHHOCTSIMA NBIC -KOHBEpTreHITNY SBIISIOTCS:

e — MHTCHCHBHOEC B3aUMOJICHCTBHE MEKY YKa3aHHBIMU HAYYHBIMU U TEXHOJIOTHUYECKUMHU
OnacTsaMu;

e — 3HAYMTENIbHBINA CHHEPTreTHUeCKUi 2P DEeKT;

e — IIMPOTA OXBaTa PaCCMATPUBAEMBIX U MOBEPKEHHBIX BIMSHUIO MPEAMETHBIX 00acTeit
— OT aTOMapHOTO YPOBHS MaTEPHH JI0 Pa3yMHBIX CHCTEM;

° — BBISIBJICHUC HepCHeKTI/IBBI Ka4y€CTBCHHOT' O pOCTa TCXHOJIOTUYCCKUX BO3MO)KHOCT€I‘;I
WHIUBUIYAJIbHOTO W OOIIECTBEHHOTO pa3BUTHS uenoBeka — Omarogaps NBIC -
KOHBepI‘eHHI/II/I.

2. ®usocopckue 1 MUPOBO33PEeHYECKHE MPO0JIEeMBl,
nopoxaaembie NBIC-koHBeprenuuen

NBIC -KoHBEpreHius UMEET HE TOJIbKO OIPOMHOE HAyYHOE U TEXHOJOTMYECKOE 3HAUCHUE.
TexHoJIOrMYECKHEe BO3ZMOKHOCTH, packpbiBaromuecs B xoze NBIC -konBepreHiym, Hen30exHo
MPUBEAYT K CEPhE3HBIM KYJIbTYPHBIM, (GUI0COMCKUM U COLIMANIBHBIM MOTpsACcEeHUsIM. B
YaCTHOCTH, 3TO KacaeTcsl IEpecMOTpa TPAAULIMOHHBIX [TPEACTABICHUM O TaKUX
(byHIaMeHTaIbHBIX MOHATHUSIX, KaK )KU3Hb, Pa3yM, YeJIOBEK, IPUPOa, CYIIECTBOBAHHE.

HcTopuuecku 3Tu KaTeropuu popMUPOBAIKCH U Pa3BUBAIKCH B paMKax JIOCTATOYHO MEIJICHHO
u3MeHsieMoro oomiecta. [lo3ToMy JaHHbBIE KaTErOpuu KOPPEKTHO OMHCHIBAIOT TOJIBKO SIBICHHS
U O0BEKTHI, HE BBIXOJIAIINE 32 pAMKU 3HAKOMOT'O ¥ MPUBBIYHOTO. [IBITaTHCS UCTIONB30BATh UX C
IIPEKHUM COJIEP’KaHUEM JIJISl OTIMCAaHUs HOBOI'O MUpa, CO3aBaéMOI0 Ha HaIllUX Ija3ax ¢
MOMOUIbIO TEXHOJIOTUN KOHBEPIreHIIUH, HETb3sl — TOYHO TaK K€, KaK HeJIb3s MPUMEHSITh
HeZleJIMMble, HEU3MEHHBIE aTOMBI JIeMOKpHTa ISl ONUCaHUS TEPMOSIIEPHOIO CUHTE3A.

B03MO0OHO, 4TO OT OCHOBaHHOI Ha TIOBCEHEBHOM OIIBITE ONPE/ICICHHOCTH YEII0BEYECTBY
MpEaACTOUT HepeﬁTH K IOHUMAHHUIO TOI'0, YTO B pCaJIbHOM MHUPC HC CYIICCTBYCT YCTKUX T'PAHUILL
MEXy MHOTHMH CUYHATABIIMMUCS paHee AMXOTOMHYHBIMU siBIeHUsIMH. [Ipexkie Bcero, B cBeTe
IIOCIICIHUX I/ICCJ'IGI[OBaHI/Iﬁ TCPACT CBOI CMBICI IMMPUBBIYHOC PA3JININC MCIKY KUBBIM U
nexuBbIM. HaunHast ¢ Jlemokpura 2, uocods! paccMaTpiBaii mpoGlieMy CXOACTBA U
pa3nuyMs )KUBOTO M HEXXUBOTO. BripodeM, 1onroe BpeMs 3Ta mpodiemMa paccMaTpuBaiach
NPEUMYIIECTBEHHO C HIICATUCTHYECKUX WU JIaXKe I30TEPHUECKUX TTO3HIINH.

YueHbIe-eCTeCTBOUCTIHITATEH TIOCTATOYHO JABHO CTOJIKHYJIHMCH C 3TON TIpo0sIemMoi (erre
Jlamapk ONMUCHIBAN PA3IUUU MEXY KUBBIM U HEKUBBIM). Tak, BUPYCHl OOBIYHO HE OTHOCAT HU
K KUBBIM, HU K HE)KMBBIM CUCTEMaM, pacCMaTpPUBasi X KaK MPOMEXYTOUYHBIN MO CI0KHOCTH
YPOBCHbB. ITocae OTKPBITHUA IPHUOHOB 18 CJIOKHBIX OPraHNYCCKUX MOJICKYII, CHOCO6HBIX K
Pa3MHOXXEHUIO — TPaHUIa MEXAY )KMBBIM U HEXKHUBBIM CTajia elle 6osee pa3MbITol. Pazputue
OMO- ¥ HAHOTEXHOJIOTU TPO3UT MOJTHOCTBIO CTEPETH ATY TpaHb. [locTpoeHue menoro crekrpa
(GYHKIIMOHAJIBHBIX CUCTEM HEMPEPHIBHO YCIOKHSIOMIEHCS KOHCTPYKIIMHU — OT IPOCTHIX
MEXaHHUYCCKUX HaHOyCTpOﬁCTB A0 KHUBBIX PAa3yMHBIX CYIICCTB — O3HAYACT, UTO
MPUHLMITAAIBHON Pa3HUIIBI MEXY )KUBBIM M HEKUBBIM HET, €CTh JIUIIb CUCTEMBI, B pa3HOU
CTCIICHU OGH&I[&IOH.II/IG XapPaKTCPUCTHKAMH, TPAAUITHOHHO aCCOLIMUPYIOIUMUCS C JKU3HBIO B.

Taxoke IOCTETIEHHO CTUPACTCS PA3IUUKe MEXKAY MBICIALICH CUCTEMOM, 001ajaromeii pa3yMoM
CBO0OOI0H BOJICH, U KECTKO 3alpOrpaMMHUpPOBaHHON. B Helipoduznonoruu, Hanpumep, yxe
c(opMHPOBATIOCH TOHUMAHKE TOTO, YTO YEJIOBEUECKHI MO3T SIBJISIETCS] OMOIOTHUECKOM
MaIIMHOU: THOKOM, HO, TEM HEe MEHee, 3alpOrpaMMHUPOBAHHON KHOEPHETUYECKON CHCTEMON 2,
Pa3zButre HelpopU3HOIOTHN TTO3BOIUIIO MTOKA3aTh, UTO YETIOBEYECKUE CITOCOOHOCTH (Takue, KaK



pacro3HaBaHMe JIMII, TOCTAHOBKA 1I€JICH U T. I1.) HOCAT JIOKAJIM30BaHHbII XapakTep U MOTYT OBITh
BKJIFOYECHBI UJIU BBIKIIIOUEHBI BCJIEICTBUE OPTAHUYECKUX IMOBPEKICHUN ONPEAEICHHBIX Y4aCTKOB
Mo3ra 2! MM BBOJIA B OPraHU3M ONPE/IENCHHBIX BEemecTB =2, FICX0/s 13 MOJ06HOr0 MOHMMAHHS
paboThI MBIIUICHUS, POCCUHCKUI CIIEIMATUCT B 00JIACTH UCKYCCTBEHHOI0 HHTEIUIeKkTa A. JI.
[ITamuc cunraet: «He UCKIIIOYEHO, YTO BCE HHTEPIPETAUHU IICUXOJIOTHYECKOTO YPOBHS
OKa)KyTCsl BOSMOKHBIMH Y Ha YPOBHE KOMIIBIOTEPHOI'O MOZEIMPOBAaHU MO3ra. B Tom uucie u
UHTEpIpeTalus TaKuX 0COOEHHOCTEH MO3ra, KaK MHTYULIUs, HHCAHT, TBOPYECTBO U J1aXKe IOMOP»
2 11 BO3MOXHO, 4TO JKHBOE — 3TO IIPOCTO OYEHb CII0KHOE HEKUBOE, @ pa3yMHOE — IIPOCTO OYEHb
CJI0)KHOE HEPAa3yMHOE. ..

Vike ceiluac )KMBbIE CYIIECTBA CO3AI0TCS «MCKYCCTBEHHOY: C TOMOIIBIO TECHHON MHKEHEPHH.
HGI[aJIeK TOT ACHDb, KOI'/la CTAHCT BO3MOKHBIM CO31aBaTh CJIOXKHBIC )KXUBLIC CYIICCTBA (B TOM
YHClIe C TTOMOIIbIO HAHOTEXHOJIOTUI) U3 OTJENBHBIX AJIEMEHTOB MOJIEKYJISPHBIX Pa3MEpOB.
[Tomumo pacmupenus rpaHull YeI0BEYECKOr0 TBOPUYECTBA, ITO HEM30eKHO OYJeT 03HAYATh
TpaHcQOopMalMIO HAIlIUX MPEACTABICHUIN O POKICHUN U CMEPTH.

OnHUM U3 CIEICTBUI TaKUX BO3MOXKHOCTEH CTaHET paclpoCTpaHeHue «MH(POPMALIMOHHOI
UHTEPIPETALUU )KU3HHU, KOT/1a IEHHOCTh MIPEJCTABIISET HE TOJIBKO MaTepHaIbHbIi 0OBEKT (B TOM
YHciie — )KUBOE CYIIECTBO) KaK TAaKOBOW, HO M HH(OpMAILIK 0 HEM. DTO NMPHUBEJET K peau3aiuu
CIICHAPHEB TaK HA3bIBAEMOTO «IH(PPOBOr0 GECCMEPTHS» = : BOCCTAHOBIICHHS KMBBIX PA3yMHBIX
CYIIECTB IO COXpaHUBIIEHCS HHPOpMAIK 0 HUX. Takas BO3MOKHOCTD /10 HEJaBHEH MOPHI
paccMarpuBajachk TOJBKO nucatensmu-pantactamu. Ho, B 2005 T . kommanueit Hanson Robotics
OBLT co3/1aH poOOT-BOMHHUK nucaTens Owmnma J[uka, BOCIPOU3BO SN BHEITHOCTh

IIUCATENIA C 3arPYKEHHBIMH B IPUMUTUBHBIM MO3T-KOMITBIOTEP BCEMH MPOU3BEACHUSAMU
nucarens. C po6oTOM MOXKHO pa3roBapHBaTh Ha TeMbl TBOpUecTBa [luka 2 B03MOXHO, 4TO B
NEPCIEKTHBE YEJIOBEK OyJI€T CUMTATHCS JKUBBIM 8 Pa3IU4HOU CmeneHy B 3aBUCUMOCTH OT
COXPaHHOCTH MH(OPMAIMU O HEM, MTOJTYYEHHOH ¢ TOMOIIBIO ICUXOJIOTHYECKUX ONIPOCHUKOB 26
WJIM 3alMCBIBAIOIIUX YCTPOUCTB.

[TepecMmaTpuBaTh TaKkKe MPUXOAUTCSA U CaMO TIOHATHE «4enoBek». CHavasa ¢ MosBICHUEM
abopTOB, a MOTOM U B CBSI3M C Pa3BUTHEM OMOTEXHOJIOTHI YEIOBEYECTBO CTOIKHYIOCH C TAKUMU
npobiieMaMu Kak OnpeJielieHhe MOMEHTa BOSHUKHOBEHHUS YelI0OBeUeCKOo KHU3HU. BeTan Bompoc o
MPUMEHUMOCTH TOHSTHUS «IEJIOBEK» K IMOPHOHY Ha Pa3HbIX CTaaAusX ero pazsutus. [To mepe
MEepeCTPONKH YeIOBEKa BOIIPOC O IPaHUIAX «UeJIOBEUHOCTH) BCTAHET €lle HE pas.

OTHOCHTEIBHO TPOCTO ATOT BOIPOC PEIIaeTCsi, KOTJa MBI YIIydllIaeM HaJTMYECTBYIONIYIO Ha
JaHHBIA MOMEHT IIPUPOJLY UelloBeKa (MEAUIMHA, IPOTE3UpOBaHKE, OUKH U 1Ip.). Heckonpko
CJIOKHEE JIeJI0 00CTOUT ¢ mpeodpakeHrem, Moaudukanuen yenoseka. Mctopuuecku
CJIOKHJIOCH, UTO BerHeI\/'I T'paHULbl KYCJIOBCYHOCTH» HCT. BO3MO)KHO, 4TO — BBUAY €C
HEaKTYAJIbHOCTH JIO TOCJICTHETO BPEMEHH — TeMe OPEIeIICHHS TPaHUI] «94EITOBEYHOCTH
YACIIAIN MaJI0O BHUMAaHUS. Ho ecnu genoBek co3HATEIbLHO an06peTeT HCYTO, paHECC JIIOAAM HC
CBOMCTBEHHOE (kaOphl, HAPUMED), ¥ OTKAXKETCSI OT CBOMCTBEHHOTO (JIETKUE B JAHHOM CIIydae),
MO3KHO JIM TOBOPUTH O «IIOTEPE YEIOBEYHOCTU»? EQMHCTBEHHBIM pa3yMHBIM pPELICHUEM
NOJJOOHBIX BOIIPOCOB TPEICTABIISCTCS 3aKITFOUEHUE O TOM, YTO «YEJIOBEK» — 3TO BCETO JIUIIb
yIOOHBINA TEPMHUH, KOTOPBII MBI IPHIyMaJIH Uil 0TOOpa)KeHHsI IPUBBIYHOTO JUIS HAC MUPA.

Kak Mbl BUAMM, TOUHO TaK K€, KaK ¢ TPAJUIIMOHHBIMHA JTUXOTOMHSIMH KUBOE — HEXKUBOE,
pa3yMHOE — HEpa3yMHOE, CYILIECTBOBAaHUE T'PAHULIBI MEX/1Y YEJIOBEKOM U HE-YEJIOBEKOM MOKET
OBITH TaKXke MOABEPTHYTO COMHEHHUIO.

B kauecTBe npuMepa OTHOCHTENBHOCTH MOHATUS Pa3yMHOTO MOYXKHO ITPUBECTH UJIEH, TUIAHBI U
JOCTHKEHUS 110 TaK HAa3bIBAEMOMY «BO3BBILICHHUIO» («aITU(PTHHTY») KUBOTHBIX. CyIIeCTBYET



HEMaJIo JaHHBIX, TOBOPSIIMX O TOM, YTO MIPH aJICKBATHOM BOCIIUTAHUH HEKOTOPHIC KHBOTHBIC
(mpe’kze BCero, BBICIIUE MPUMATHI, BO3MOXHO, U JIeNb(UHBI) MPOSBISAIOT HEOOBIYAtHO BBICOKHE
crioco6HocTH 22, OGEeCIeUnTD KUBOTHBIX COOTBETCTBYIOIIIM BOCIIHTAHIEM U 00Pa30BaHHeM
MOXET CTaThb 3TUYCCKU H€O6XOI[I/IMBIM JJI 9CJIOBCKA Ha OIMMPCACIICHHOM J3TAaIlC €ro pa3BUTHA.
[Tpy moJ0OHOM pa3BUTHU COOBITHIA TaAKHE KUBOTHBIC CMOTYT CYMTAThHCSI pa3yMHBIMH, a 3HAYHT,
IpaHb MEX/y Y€JI0BEKOM (Pa3yMHBIM) U KUBOTHBIMH CTAHET HE CTOJIb IBHOM. AHAJIOTUYHBIM
00pa3oM, pa3BUTHE T'YMaHOUIHBIX POOOTOB M HAJICIICHHE UX UCKYCCTBEHHBIM HHTEITICKTOM
MpHUBENET K CTUPAHUIO TPAHUIL MEXK]TY YEIIOBEKOM U pPOOOTOM .

CToJb K€ HEOJHO3HAUHBIM SIBIISIETCSI BOTIPOC, YTO ke B OyIyIieM OyayT Ha3bIBaTh IPUPOION.
[IpencraBienue o 4eIOBEKe KaK HEOOIBIIIOM, CTA00M CYIIECTBE B OOJIBIIIOM, BPKICOHOM 1
OITACHOM MHPE HEM30EKHO N3MEHSETCS TI0 MEPEe TOT0, KaK YeJIOBEK MOTy4YaeT BCe OOBIIIHIA
KOHTPOJIb HaJl MUpOM. C pa3BUTHEM HAaHOTEXHOJOTUH YEJIOBEUECTBO MOTEHIIMATIEHO MOXKET
B3STh IO KOHTPOJb JIFOOBIE MPOIIECCH Ha TuTaHeTe. HaHOTEXHOIOTHH TAal0T HEOTPAaHUYEHHBIS
MIPOU3BOJICTBEHHBIE BO3MOKHOCTH, & 3HAYUT, HAHOMAIINHBI MOTYT OBITH PAaCpPOCTPAHEHBI MO
BCeMY 00beMy TiaHeThl 3emiis. ICKyCCTBEHHBIN MHTEIUIEKT MOXKET 3()(PEKTUBHO YIIPaBIATh
BCEU COBOKYITHOCTBIO HaHOMAIWH. CyIIECTBYIOITHE TPOSKTHI TJI00ATBHOM 3aIlIUTHI, TAKUE KaK
NanoShield 2 npemararor Takoit ypoBeHb KOHTPOIS [UTA Teleil 0BecredeH s 6e30MaCHOCTH, HO
GyHKIMH TOJJOOHON CUCTEMBI MOT'YT OBITh PACIIUPEHBI JJIs1 00eCTIeUeHUs TOTATHPHOTO KOHTPOJIS
3a BCEMH IpolieccaMu Ha 3emiie.

Yrto OyneT mpu 3TOM SIBJISTHCS «IIPUPOJIOI», T/ie OyAET HAXOAUTHCS «IIPUPOIAY», 1a U BOOOIIIE —
CYIIECTBYET JIH «IIPUPOJIa» Ha TUTAHETE, TJI€ HET MECTa MacIITAOHBIM CITyJaliHbIM SIBJICHUSIM, T]Ie
MOCTOSTHHO KOHTPOJIUPYETCS BCE — OT TII00ATLHON MTOTOBI 10 OMOXMMHUYECKUX TPOIIECCOB B
OT/ENbHOM KJIeTKe? 37eCh POIJISIABIBAET CTUPAHUE €IlI€ OJHON TUXOTOMHUH: HCKYCCTBEHHOE —
€CTECTBCHHOE.

CTtoJ1b 3k€ HENPUBBIYHO B cBeTe pa3BUTUsI NBIC-KOHBEpreHIMn BUIOU3MEHSIETCS MMOHITHE
cywecmeosanusi Kakoro-to o0bekTa. IlepBeiM 1m1arom Ha myTu Tpancgopmanuu GpurocopcKoi
KaTeTOPHH CYIIECTBOBAHUS OyIeT «MH(DOPMAITMOHHBIN B3TJIsA] Ha OOBEKTHI (B YEM-TO CXOXKHUHU €
IUTATOHU3MOM). Eciy ¢ TOUKM 3peHusi CTOpOHHUX HAOIoAaTeneld HeT pasHULIbI MEXIy
(GU3UYECKUM CYIIECTBOBaHUEM 00BEKTa M CYIIIECTBOBAHUEM MH(POPMAIIMH O HEM (KaK B CIIydae C
KOMITBIOTEPHOM CUMYJISIIIEH WIM BOCCTAHOBJICHUEM 00bEKTa 10 HHPOPMALIUU O HEM), TO
BO3HUKAET BOMPOC: CIEAYET JIM MPHUIaBaTh 0c000e 3HaUeHHE (PU3NUECKOMY CYIIECTBOBAHUIO
Hocurens nudopmarun =2 Eciu Het, To Kakoi 00beM HHOPMAIIHH TOTKEH COXPAHSTHCS, H B
Kako# ¢hopme, 4TOOBI MOKHO OBIJIO TOBOPUTH O CYIIECTBOBAHUH HH(GOPMAIIHOHHOM?

3. Bo3mo:xkHoe BiausHue NBIC-koHBepreHuum Ha
AAJbHEHIIYI0 3BOJTIOIMUI0 HMBUJIU3ALUU

Passutre NBIC -TeXHOJIOrHH MOXKET CTaTh HAYAJIOM HOBOI'O 3Tama 3BOJIIOIMY YEJIOBEKA — dTamna
HaIMpaBJICHHON OCO3HAHHOU 3BOJIIOLIMU. B 3TOM MPOSBISAETCS TPAHCTYMAHUCTUYECKUHN XapaKTep
NBIC -xonBepreniun. OCOOEHHOCTb HanpasieHHOU YBOIIONUH, KaK SBCTBYET M3 Ha3BaHMUS,
3aKJTI0YACTCS B HAMWMIHH 11es1d. OOBIYHBIN BOJIIOIIMOHHBIN MTPOIIECC, OCHOBAHHBIN Ha
MEXaHH3MaX eCTECTBEHHOT0 0TOOpa, CIIEM U HAMPABIISICTCS JTUIIb JTOKAITBHBIMU ONITUMYMAaMHU.
HckyccTBeHHBIM 0TOOP, OCYIIECTBISIEMBII YeTOBEKOM, HaIpaBiieH Ha (POPMUPOBAHKE U
3aKperUIeHUE JKeTaeMbIX MPU3HAKOB. OHAKO OTCYTCTBUE 3(PPEKTUBHBIX IBOTIOMUOHHBIX
MEXaHHU3MOB JI0 CHUX IOP OIPaHUYMUBAIIO 00JIACTh MPUMEHEHUS! UICKYCCTBEHHOTO oTOopa. I1o
HalleMy MHEHUIO, Ha CMEHY JJTUTEIbHOMY U MOCTENEHHOMY MPOIIECCY HAKOTICHUS



6J'Ial"Ol'IpI/I$ITHI)IX H3MEHEHUH niacr I/IH)KeHepHHﬁ IMpOoneCC MOCTAaHOBKHU LEJTOCTHRIX 3aJa4 U UX
IMJIAaHOMCPHOT'O PCUICHU .

[lepBble MpakTHYECKUE METOIBI M PE3YJbTaThl HAIIPABICHHOMN 3BOJIIOLIMN MOKHO HAOII01aTh
yKe ceifuac (osBlieHne TeHHOMOIM(DUIIMPOBAHHBIX PACTEHUN U )KUBOTHBIX, PaHHSS
nuarHoctuka cunapomoma Jlayna u np.) I[lo Mepe pacmmpenust BO3MOKHOCTEH OyayT
MOSIBJISITHCS. U HOBBIE pe3yibTaThl. OT FreHeTUYECKU MOIU(DPUIIMPOBAHHBIX, PACTEHUN U
KHUBOTHBIX (CETOJIHS) — K MOJICKYJIAPHBIM MalllMHAM Ha OCHOBE BUPYCOB (OJMH U3 MyTeH
CO3/aHMSI MOJIEKYJISIPHBIX MalliH). 3aTeM — K HICKYCCTBEHHO CO3JJaHHBIM OMOJIOTHYECKUM
CUCTEMaM JIsI BBITIOJIHEHUS! IPOU3BOICTBEHHBIX, MEAUIIMHCKUX U MHBIX PYHKIIHHA K
BO3BBIIICHHIO XHBOTHBIX, CO3AHHMIO CJTOMKHBIX XMMEPHBIX I HCKYCCTBEHHBIX OPTaHH3MOB .

Koneunrsrii stan Pa3BUTHA 3TOT'O HAITPABJICHUA CJIOKHO OIMMCATh B IPHUBBIYHBIX TCPMUHAX.
OnwucarenpHas mpo0ieMa COCTOUT B TOM, YTO TPAIUIIMOHHBIE TEPMHHBI, KATETOPUHU H 00pa3bl
(GopMHPOBATNCH YETOBEUECKON KYJIBTYpPO B YCIOBUSX OTPAHUYCHHBIX MaTE€PUATbHBIX,
TEXHUYECKUX W MHTEIUICKTYaJIbHBIX PECYPCOB, YTO HAJOKHIIO 3HAYUTEIbHBIC OTPAHUYCHUS HA
HaIlu OnMcaTeIIbHBIC BO3MOKHOCTH. HaI[O noJjarartrb, 4TO 6I/IOHOFI/I‘IGCKHG CHUCTEMBI OTAAJICHHOT'O
Oynymiero OyayT COOTBETCTBOBATH TEKYITUM MOTPEOHOCTSM UX co3AaTelield, KaKUMU Obl OHU HU
OBLIN.

buonornueckue cucrteMbl Ha OCHOBE 6€.HKOB u I[HK ABJIAKOTCS JIUIIIb OJHUM N3 U3BECCTHBIX
MOJIXOJIOB K Pa3BUTHIO UpE3BbIYaHO MEPCIEKTUBHOM OTpacau — HaHoTexHoIoruu. Enle ogaum
M3BECTHBIM MOJXO0A0M SIBJISIOTCS HAHOMEXaHMYECKHE ycTpoiicTBa («toaxon [pekciepay),
pa3BuBaeMble ceiiyac BO MHOTUX CTpaHax, npexe Bcero, B CIIA. [To mepe Toro kak Oynmer
PCaIN30BaH MOTCHIH A 3THX ITOAXO0A0B U HAPAIICHBI BO3MOKHOCTU HHCTPYMCHTOB (CI/IMyJIHI_[I/II/I,
HaHOMaHUMYNATOpbl, UM -mpoeKTUpOBIIKKH), OyAET MPOUCXOIUTh YCUIICHUE HAIIPaBJIEHHOM
SBOJJOIUH. TeOpeTI/IKI/I HAHOTEXOHOJIOTHYECKON PEBOJIIOINH MMPEACKA3bIBAKOT, YTO HOBBIC
CHCTeMBI OYIyT OJHOBPEMEHHO KpaiiHe cioxubME (10 30 atomoB u Gosee 2Hu
ONTUMHU3UPOBAHHBIMH HA aTOMAPHOM YPOBHE (IIPUHLIUI: KK aTOM Ha CBOEM MECTE)

Cy1iecTBOBaHUE KUBBIX CYIIECTB TEOPETHUECKH MOXKET ObITh OCHOBAaHO Ha HOBOM
HAHOTEXHOJIOTHYECKOM cyOcTpare. YacTHYHO 3TO CyIIecTBOBaHUE OYAET CHMYIMPOBAHO B
KOMITBIOTEPAX, YACTHIHO PEATH30BAHO B PEANHEIX (DH3MUECKHX (DyHKIMOHATBHBIX CHCTEMaX 2,
CI0’)XHOCTBH BOCTIPOM3BOJMMBIX CHCTEM OyJIeT HeTPEPBIBHO BO3pAcTaTh BIUIOTH /10 YPOBHS
«oOmiecTBa» WM «uenoBedecTBay. CyliecTByIoOIIas KOHIENUs HOOc(hepsl MOXKET, C
HEKOTOPBIMH OTOBOPKaMH, OBITh HCIIOJIb30BaHA /ISl OTIMCAHUS Pe3yIbTaTa MOJOOHBIX
TpaHchOopMaIIHid.

Takum 06pa3om, U3MEHEHHS, 00yCITIOBICHHBIC KOHBEPTCHIINEH TEXHOIOTHI, MOKHO
0XapaKkTEepU30BaTh M0 MUPOTE OXBATHIBAEMBIX SBJICHUN U MACIITAOHOCTH OYIYIIUX
npeoOpa3oBaHuil Kak peBOJIIOLMOHHBIE. Kpome Toro, ecTh OCHOBaHHUs NoJaraTh, 4To, osaroaaps
NeiicTBUIO 3aKkoHa Mypa 1 BO3pacTaroleMy BIMSHHI0 HHPOPMaLMOHHBIX TexHooruii Ha NBIC-
KOHBEPIeHIUIO, ITPoLecC TpaHC(HOpMALMK TEXHOJOTHUECKOro yKiIaza, o0IIecTBa U 4eJI0BeKa
Oyzer (10 UCTOPUYECKUM MEpPKaM) He JUTUTEIbHBIM U TIOCTEIICHHBIM, a YPE3BbIYaifHO OBICTPBIM.

CH0XHO 1aTh KaKue-T1u00 XapaKTepPUCTHUKU CUTYalluH, B KOTOPOH 00BEKTOM TpaHchopManuit
CTaHYT BCE aCTEKThl )KM3HU YeoBeka. byneT nmu 1ocTUrHyTo kakoe-1ubo 01aronpusTHOE
CTaOMIIBHOE COCTOSIHUE, TPOJODKUTCS JIM POCT M YCIOKHEHHE HEOTPaHMUYEHHO JI0JIT0, HITH JKe
MOOOHBIN MyTh Pa3BUTHS 3aBEPIIUTCS KaKOH-TO KaTacTpodoil, moka cka3arh HeBO3MOxHO. Ho
norpoOOBaTh ClIENIaTh HEKOTOPBIE MPEAIIONIOKEHUSI OTHOCUTEIBHO COIMATEHON 3BOITIOINN
YeJIOBEYECTBA B HOBBIX YCIOBHSIX MOXKHO.



DBOJIOIHS 00IIIECTBA UJIET ThICAUETIETHS. bronorndecku (3TOJIOTHYECKH) 00yCITIOBICHHBIC
TPYIIIb OXOTHUKOB-COOMpaTesel MOCTENeHHO TPaHC(HOPMHUPOBAIUCH B CI0KHBIM 00pa3zoM
OpraHM30BaHHBIN coryM. Ha ceroqusimHmii 1eHh MOXKHO 0)KHUAATH, YTO MO0 MEPE PA3BUTHUS
«IIPOHHKAIOIINX» KOMITBIOTEPHBIX CHCTEM ) Ml HOCHMBIX KOMITHIOTEPOB B3PEIBOOGPA3HO
YMHOXaroascs coruaibaas HHpopmanus OyaeT Bo Bce OONIbIICH CTENEH! TOCTYITHA YEIOBEKY
U Bce Oosiee BocTpeOOBaHa M UCIIOIb3yeMa.

Bonee Toro, yunTsiBas pa3BuTHE HHPOPMATMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHH 1
HCKYCCTBEHHOI'O MHTEIJIEKTA, MBI BIIPABE 0’KUJIaTh CEPbE3HOTO MTPOrpecca B U3yYECHNUN
3aKOHOMEPHOCTEW CYIIECTBOBAHMS COLMANBHBIX CTPYKTYp. [losiBineHne mogo6Hoil pa3BuToi
HayKku OyZeT 03HayaTh KOHELl CTUXUIHOMN 3BOJIIOLIUU U NIEPEX0]] K CO3HATEIbHOMY YIIPaBJICHUIO
00ILECTBOM.

Pa3zymeercs, nepBble NONBITKY B JaHHOM 00JIACTH AENAIUCh YK€ JaBHO, HAUMHAs C NIEPBBIX
YTONHHA 1 3aKaH4YMBasi MacIITAOHBIMU 3KCIIEPUMEHTAMH B 00JIACTH COLIMATIBLHOTO YIIPABICHUS B
XX Beke (IoCTpOeHHE KOMMYHHCTUYECKOTO O0IECTBA B COLUAIIMCTUYECKUX CTPaHaX, MHCTUTYT
CBsi3eil C 0OIIECTBEHHOCTHIO M METO/IbI MAaHUITYJISIUH co3HaHueM B CILIA, ToranurapHas
cucrema CeBepnoii Kopeun u np.). OgHako Bce 3TH MOMBITKH ONMUPATKCH HA BEChbMa
HECOBEPILICHHOE MOHMMaHUE MEXaHU3MOB (PYHKIIMOHUPOBAHUS U PA3BUTHS OOIIECTBA.

Co BpeMeHeM pe3yNbTaThl COIUATEHOTO KOHCTPYUPOBAHUS OYIyT, BEPOATHO, B 3HAUUTEIHLHO
OoJbIIEH CTENEeHN COOTBETCTBOBATH M1aHaM. CieayeT, 01HAaKO, 3aMETUTh, YTO SJIEMEHT
CTUXUHUHOCTHU MOYKET COXPAHUTHCS, B YACTHOCTH, 34 CUET CYIIECTBOBAHUS KOHKYPUPYIOLIUX
MHTEPECOB PA3JINYHBIX TPYIII.

Kak sxe Oyner pa3BUBaThCsl HUBUIN3ALNS C TIOSIBIIEHUEM (P (EKTUBHBIX HHCTPYMEHTOB
COLIMAJILHOTO KOHCTPYUPOBAHHUSA U IO MEPE Pa3BUTHsI KOHBEPIE€HIIUU TEXHOJIOTUI?

Pazutue NBIC -TexHO0THII TPUBEET K 3HAUUTEIIBHOMY CKauKy B BOBMOKHOCTSIX
IPOU3BOIUTENBHBIX cHII. C TOMOLIbI0 HAHOTEXHOJIOT M, @8 UMEHHO — MOJIEKYJIIPHOTO
IIPOU3BOJCTBA, IO pacyeTaM CIEIUAINCTOB, CTAHET BO3MOKHBIM CO3JaHUE MaTEPHUAIBHBIX
00BEKTOB C UYPE3BBIYAWHO HU3KOH CE0ECTOMMOCTbIO ) MounekyisspHble HAHOMAILIKUHBI, B TOM
qHCIIe, HAHOACCEMOIIEPBI -, MOTYT OBITh HEBHIMMBI T3y M PACIIPE/ICICHBI B IPOCTPAHCTBE B
O’KU/IaHUM KOMaH/1bl Ha POU3BOACTBO. [10100HYI0 CUTYalIIO0 MOXKHO XapaKTePH30BaTh KaK
IIpEBpAILEHHE IPUPOJIBI B HEMOCPEICTBEHHYIO POU3BOIUTEIBHYIO CUITY, TO €CTh, KaK
JUKBUAALMUIO B OOIECTBE TPAJUIIMOHHBIX TPOM3BOJICTBEHHBIX OTHOLICHUN. Takoe moyioxeHue
BelIel TeoOpeTHYEeCKH MOIJIO ObI XapaKTEepU30BaThCs OTCYTCTBUEM rOCYapCTBa B COBPEMEHHOM
INOHMMAHUHU 3TOTO CJI0BA, OTCYTCTBUEM TOBApHO-/I€HEKHBIX OTHOLLIEHUI U BBICOKUM YPOBHEM
cB00OOABI JIt0/IeH. B HOBOM cUTyaluu TpaJullMOHHAs YKOHOMHUKA U JJa)Ke HBOJIIOLIMOHHAS TEOPHS
B UMEIOIIEMCSI HA CETOHSAIIHUN IEHb BUJIE MIEPECTaHyT ObITh TPUMEHUMBIMH.

E1e 10 TOro kak MoJIEKyJISIpHOE TPOU3BOJICTBO PAAUKAIBHO U3MEHUT 3KOHOMHYECKYIO
CUTYAIUIO, MO)KHO OTMETUTH HEKOTOPBIE BaXKHBIE JIJI1 )KOHOMUKH CIIEICTBUS PA3BUTHUS APYTHUX
oOmacreil. B 00:1acTH KOTHUTUBHBIX TEXHOJIOTUH KITIOUEBBIM JOCTHXKEHHEM IPUMEHHUTEIBHO K
SKOHOMMKE MOXKET CTaTh pa3paboTKa UCKYCCTBEHHOTO MHTEJUIEKTa, KOTOPBINA U OyAeT
HaINpaBJIATh MHOXECTBO HAHOPOOOTOB B UX MPOU3BOAUTENILHON padoTe.

B Oynymem uHpopMannoHHbIEe 1 KOMMYHUKAIIMOHHbBIE TEXHOJIOTUHN OyyT BCTPOCHBI B
I00aTbHYIO IPOU3BOJACTBEHHYIO CUCTEMY, 00ECIIeYrBast BO3MOKHOCTh PaOOTHI

HAHOTEXHOJIOTUH M UCKYCCTBEHHOTO MHTEJIEKTa ¢ HanOoubIei 3 PEeKTUBHOCTHIO.

Ecnu mporuossl 0 JBUKEHUH B CTOPOHY «HOOC(EPHOT0» Pa3BUTHS OKAXKYTCS BEPHBIMU, TO



pa3BHUBaThCs Oy1yT B3aUMOOTHOILIEHUS, CBSI3aHHBIE C TBOPUYECKON U MO3HABATENbHOM
JEeSTENIbHOCTHI0. BOOOIIIE e, OTHOCUTEIIBEHO COLMAITBHOTO Pa3BUTHUS OOIIECTBA Yepes
HECKONBKO IECATIICTHIT (MMEHHO TAKHE CPOKH YKA3BIBAIOT CIICLHAACTBI >, IIPOrHO3HPYS
MOSIBJICHHE HAHOACCEMOIIEpOB) TTOKa OOJIBIIIE BOIPOCOB, YeM OTBETOB.

TeMm He MeHee, BEpOATHO, 4acTh CYIIECTBYIOIIUX COLUAIBHBIX CTPYKTYP COXPaHUTCS
JOCTaTOYHO JUIUTEIBHOE BPEMs JIMIIb C HEOOIBIIMMU U3MEHEHUAMU. OJTHAKO B IIEPCIIEKTHBE
pacTymias aBTOHOMHOCTh MHIMBUIOB IPUBEAET K 3apOKICHUIO HOBBIX COOOILECTB, HOBBIX
COLIMAJIBHBIX HOPM B paMKaX CTapbIX CUCTEM.

Kak u3meHuTcs KyapTypa ueloBeYecTBa B mpoliecce Tpanchopmanuu, cka3arh cioxkHo. Ha sator
MIPOLIECC CEPHE3HO MOTYT MOBJIUATH U3MEHEHHUS MOPAIbHO-3TUYECKUX HOPM, KOTOpBIE
HEN30€XHO OYAYT MPOUCXOAUTh UMEHHO BCIICJCTBUE PA3BUTHS COBPEMEHHBIX TEXHOIOTHIA.
B03M0XHO, 3THYECKUMHU YCTaHOBKAaMU MOKHO OyzeT ynpaBisaTh. Kpurepuii ynoBoibCTBUSA,
OJIMH U3 JOCTATOYHO BAXKHBIX 3TUUECKUX KPUTEPUEB €IIE CO BpPEMEH DNUKYpa, TAKKE
TpaHCPOPMHUPYETCSI — CTAHET BO3MOXKHBIM MOJTYyYEHHUE YAOBOILCTBUS 0€3 MPUBS3KHU K

o 37
KOHKPCTHBIM ACUCTBUAM UJIU COOBITHSM .

Kaxk >xe Oynet pa3BUBaTHCS LIUBUIM3ALNS C TOUKH 3pEHHS OMOJIOTMYECKOT0 YPOBHS ee
opranuzaruu? Jlroau, MoaudUIIMpOBaHHBIE M YIYUIIEHHBIE C ITOMOIIBIO KOHBEPTEHTHBIX
T€XHOHOFHﬁ, Ha‘-IHyT COCTAaBJIATH BCC GOHBLLIYIO JOJIFO HACCIICHUSL. HOCTGHGHHO BaXXHOCTb
HMCKYCCTBEHHOTO KOMITOHEHTA (CO3/IaHHOTO UJTH KOHTPOJIUPYEMOTO C TTIOMOIIBbIO OMO- U KOTHO-
TEXHOJIOTHiT) OyneT Bo3pactaTh. HeBO3MOKHO HE BCIOMHHUTH CJIOBA KIIACCHKA PYCCKOTO
kocmusma Koncrantuna Dayapnosuda [{nonkosckoro: «Hem ganee mogBUTraeTcsi 4YeJIOBEK MO

IIyTHU nporpecca, TeM 0o0JIee €CTECTBEHHOC 3aMCHSETCS HCKYCCTBCHHBIMMN ﬁ.

Mo>KHO cKa3aTbh, YTO BO30OHOBHUTCS OMOJIOTHYECKas 3BOIIONUS YeIoBeKa. B Ommxkaiiem
OyayiieM OHOJIOTHYeCKUe U3MEHEHHUS YeJIOBEKA, BEPOSTHO, OYAYT PEaTU30BaHbI YK€ Ha HOBOM
YPOBHE, C MOMOIIBIO MIPSIMOTO BMEIIATENIHCTBA B TCHETUYECKUI KO U B TIPOIECCHI
JKU3HEIEATELHOCTH YENOBEKa >, 31eCh MOYKHO BBIIEIUTH /1BA KIIFOUEBBIX HaIpaBJICHUS:
nepecTporika Tea YelioBeKa U IepecTpoiika ero pazyma. KoHeuHo, MEXaHU3MBI IEPECTPOIKHU BO
MHOTOM OyJIyT CXOKHMH — pacin(@poBKa TeHETHIECKOTO T'0Ja, KIIETOYHBIC TEXHOJIOTHH,
MOJICTTPOBAHUE OMOXUMUYECKUX MPOIIECCOB, BIKUBIICHUE JIEKTPOHHBIX YCTPOUCTB,
UCII0JIb30BaHNE HAHOMEIUIIMHCKUX POOOTOB U T.]I.

Bomnpoc o rpanumax «4en10BeyHOCTH BIOJIHE MOXKET CTaTh B OyIyIIIeM OJIHUM M3 OCHOBHBIX
MOJIUTUYECKHUX BOIIPOCOB. B TO ke BpeMsi, HaJ10 OTYETIMBO MOHUMATh, YTO YIIYUIICHHAE pazyma
yenoBeka (ero paboThl) BO3MOXKHO YK€ CETOJHS B paMKax IOJX0/1a, Ha3bIBAEMOTO «IIPUpPALICHHUE
pasymay ( intelligence augmentation ). Croa BXOIST: UCIOJIb30BAHNE HHCTPYMEHTOB JIJIsI
NIOUCKa, 00OpabOTKH U CTPYKTYPUPOBAHUS HH(POPMAINH, CUCTEMBI TMYHON
POM3BOIUTEILHOCTH, TOUCKOBBIE CHCTEMBI M IPYTHE OHIAWHOBBIE HHCTPYMEHTBI, HOOTPOITHBIC
CpeICTBa M HOCHMBIE JIEKTPOHHBIE YCTPOICTBA.

Ho xakumu OBl HY OBLTH YAUBUTCIBHBIMHA WJIN JaKC€ IIOKUPYOITUMHA 06cy>1<;[aeMHe BCPOATHBIC

nocieactsusi NBIC-koHBepreHIuM, 3TOT MPOLECC YK€ UAET U BOIIPOCOM HAYYHON CMENIOCTH U
YECTHOCTH SIBJISIETCS HE OTCTPAHEHHE OT MPOOJIEMEI, a ee OeCIIpUCTPACTHBIN TITyOOKHI aHAIN3.

3aK/JII0UYeHHue

Kak Obu10 mokaszaHo, B HacTosIIee BpeMs pa3BUTUE HAYKU U TEXHUKH OIPEIeIIeTcs
YCKOPSIIOIIUMCS TIPOTPECCOM B TAKUX 00JIaCTIX, KaK WH()OPMAIMOHHBIE TEXHOJIOTHH,



OMOTEXHOJIOTHH, HAHOTEXHOJOTUU ¥ KOTHUTUBHAS HayKa. DTU TEXHOJIOTHU HE Pa3BUBAIOTCA B
U30JISIIUH, @ aKTUBHO BIUSIOT APYT Ha Jpyra. [logo6Hoe siBieHre B3aMMOYCHIICHUS TEXHOIOTUN
nonyunsio HazBanue NBIC -konBeprenuuu. binaronaps NBIC -koHBepreHImu nosBisieTcs
BO3MOKHOCTh KaU€CTBEHHOI'O POCTAa BO3MOXKHOCTEN YEJIOBEKA 32 CUET €ro TEXHOJIOTUYECKOU
MepECTPOMKH.

Pazsutne NBIC -TexHOI0THI1 CUIILHO MEHSIET HAIllM MIPEJCTABICHUSI O MUPE, B TOM YHUCJIE — O
npupoie 6a30BbIX MOHATHH, TAKUX, KaK )KU3Hb, YEJIOBEK, pa3yM, mpupoaa. CIoKHO OonucaTh
pe3ynbTar noJ0O0HBIX TpaHchOpMalHiA, T/Ie U3BMEHEHUIO MOIBEPKEHBI BCE aCTIEKThI )KU3HU
yenoBeka. Ho MOXKHO 0KUIaTh, 4TO U3MEHEHHUS CTaHYT Bce Ooiiee cTpeMuTeNbHbIMU. [Ipupona
OyZeT mpeBpallieHa B HETIOCPEICTBEHHYIO MPOU3BOAUTEIBHYIO CUITY, PECYPCHI, TOCTYITHBIE
YCJIOBCKY, CTAHYT MPAKTUYCCKU HCOIPaHNYCHHBIMHU. bonbmiasg gacte .HIO,Z[@I\/'I MNpUMET U3MCHCHU A
1 ynyqamut ceds ¢ momoibio NBIC -TexHoI0THi, BO3SMOXKHO — C 3aMEHOM YacTel Teja Ha
HNCKYCCTBCHHBIC U IMPSAMBIM BMCIIATCIILCTBOM B TeHEeTUYCCKUM afrapar u O6M€H BCIIICCTB.
Tpanchopmupyercs u pa3yM dyenoBeKa, BKIIOUasi 3STUYECKUe cucTeMbl. Betaner Bompoc o
IpaHUIIaX YEIOBEYHOCTH, T.€. 00 OIpe/IeJICHUH Mepexoaa K nmoctaenoBeky. [locruenoBedyeckuit
pa3yM M UCKYCCTBEHHBIM MHTEJIEKT BBIIYT Ha YPOBEHb CBEPXpa3yMa, KaueCTBEHHO
MPEBOCXOIAIIETO YPOBEHb YETIOBEKA.

[Tpu 5TOM MOAOOHBIE TPOTHO3HI KECTKO OCHOBAHBI HA BO3MOXKHOCTSIX TEXHOJIOTUN, HAUWHAs OT
CETOAHSIIIHUX MCCIIEN0BAaTENbCKUX ITPOEKTOB U 3aKAHYMBAs OKUJAEMbIE PE3y/IbTaTaMU
MIPUHUMAEMBIX CEHYac JOJITOCPOUYHBIX HAYUHBIX cTpaTteruil. [Tpu Bceil cBoei
peBororimoHHOcTH, NBIC -KOHBEpreHIMs U ee MOCIEeACTBHS 3aCTyKHBAIOT U TPEOYIOT
BHUMATEJIBHOTO U HETIPEB3STOr0 HAYYHOTO aHAIN3a.
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