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BoeHHble HAHOTexXHoJIorMmn

KHura sBisieTcss mepBbIM CUCTEeMAaTUIECKUM U JTOCTATOYHO ITOJHBIM 00-
30pOM TOTCHIIMAIBHBIX BOCHHBIX MpHIoKeHu HaHoTtexHooruu (HT).
ITocne BBemeHUs M ICTOPUUYECKOTO 0030pa UMTATENIO MPeTaraeTcsl Omu-
CaHNEe COBPEMEHHOTO COCTOSIHUSI HayYHO-MCCICIOBATEIbCKIUX U KOHCT-
pykTopckux padot (HMOKP) B 06;1aCcTH BO3MOXKXHBIX BOGHHBIX TTPUJIOXKE-
Huii HaHoTexHonoruu. B teuenne 10—20 net pa3paboTKu B obOiacTu
HAHOTEXHOJIOTUIT 00EIIAI0T MPUBECTU K CO3TAHUIO CBEPXMAaJIbIX KOMITbIO-
TepoB, Oosee JerkKux (M OMHOBPEMEHHO OoJiee TIPOYHBIX) MaTepUaIOB,
HOBBIX TUITOB 00€BOM TEXHUKU M OPYXKUS M 1axKe UMILJIAaHTAHTOB, BBOIU-
MBIX B OpTaHU3M BOCHHOCITY>KaIINX. B KHUTe MepcreKTUBB BOGHHBIX ITPU-
JIOXKEHMI HAHOTEXHOJIOTMHU PacCMaTPUBAIOTCS MIPEXKIE BCETO C TOYKU 3pe-
HUSI KPUTEPUEB MEKITyHAPOIHOI O€30ITaCHOCTH M IIPEIOTBPAILICHUS HOBOI
TOHKU BOOPYXEeHU. [lpyroit CKBO3HOII TeMOIl BHICTYIMAET BIAUSHUE HO-
BBIX TEXHOJIOTUI Ha COOJIIONEHNE CYIIECTBYIOIINX 3aKOHOB TYMaHHOTO
MPOBEICHUST BOCHHBIX ACHCTBUI, a TaKXKe COXpaHEHME OOIIeUeIoBeUec-
KUX IIEHHOCTEH U COIMAIbHBIX CTPYKTYP.

XOTsT HEKOTOpPBIC M3 MPEAIoJaraeMbIX MPWIOKEHUI (HarmpuMep, HO-
BbI€ THUITBl JATYUKOB, PETUCTPUPYIONIUX TPUMEHEHUE OUOJOTUYECKOTO
OPYXWUS U T.I1.) MOTYT OKa3aThCs OYEHb MOJIE3HBIMU TSI OOPHOBI C TEPPO-
pUCTaMU WJIM KOHTPOJISI Hal BBIMMOJHEHUEM YCIOBUN MEXKIyHAPOMTHBIX
COIVIAIIEHUI TI0 pa30pyKEHUIO, OMHAKO OOJBIITMHCTBO BOSHHBIX pa3pa-
00TOK B 00J1aCTU HAHOTEXHOJIOTUH SIBJSIETCS BeCbMa onacHbIM. K Takum
TIPUJIOKEHMUSIM MOXHO, HallpuMeEp, cpa3y OTHECTH BO3MOXKHOCTH CO3/a-
HUS OPYXUS U3 HE COIEPIKAIINX METaJT MAaTepHUAaJIOB, TIPOM3BOACTBO MUK-
pOpaKeT M YIIOMSHYTBIX MMIJITAHTAaHTOB. B KHUTE OLICHUBAIOTCSI BO3MOX-
HOCTHM MPEBEHTUBHOIO OTPaHUYCHUST TaKUX MOTEHIIMAJbHO OIACHBIX
MIPUJIOKEHNI HAHOTEXHOJIOTUH C OMHOBPEMEHHBIM YIETOM BaXKHOCTH pa3-
BUTHUS HayKW Y TEXHUKU IJISI TPAXKIAHCKOTO OOIIEeCTBA M CYIIECTBYIOIINX
MEXIYHAPOIHBIX YCIOBUI BHIPAOOTKM TaKMX OTPAaHUUCHUM M TIPOBEPKU
HX UCTIOJTHEHUSI.

KHura nmpegHasHayeHa Il CTYACHTOB, KOTOPhIE 3aHUMAIOTCST UCCIe-
JIOBaHUSIMU CTPaTETUH MEXKITyHAPOIHBIX OTHOIIIEHU 1 6€30TaCHOCTH, O~
HaKO €¢ C MHTEPECOM MPOYTYT U CITCIIUATUCTHI TI0 BOCHHBIM TEXHOJIOTH-
sIM, 0OCOOCHHO T€ M3 HUX, KTO CBsI3aH C pa3BUTHUEM XUMHUYECKOTO U
OMOJOIrMYECKOr0 OPYXKUSI.



Csenenus 00 aBTope

IOpren AnbT™MaH UMeeT JOKTOPCKYIO CTeTIeHb MO (PU3UKE U SIBIISICTCS TPU-
3HAHHBIM BKCIIEPTOM B 00JIACTU Pa3opy:KEHUS U KOHTPOJISI Hajl BOOPYXKe-
Husmu. Haunnag ¢ 1985 roma oH 3aHMMaeTcst UCCIeIOBaHUSIMU T10 o0Oecrie-
yeHU10 3P(PEKTUBHOM TPOBEPKU Y KOHTPOJISI MEXKITYHAPOIHBIX COTJIAIIEHU A
10 Pa3opPYKEHUIO U TIPOBEACHMIO Pa3IMUHBIX MUPOTBOPUYECKUX OIepaLuii,
0COOEHHO CBSI3aHHBIX C HOBEUIIIMMU BOEHHBIMU TEXHOJIOTHUSIMU, B YaCTHO-
CTU C UCIIOJIB30BAaHUEM aKyCTUYECKUX BUIOB OPYKMSI U TaK Ha3bIBaeMOI
MUKPOCUCTEMHOU TEXHUKU.



Cnucok aHrnoa3bi4YHbIX COKpPaLLEeHUNn

ABM
AFM
AFOSR
AFRL
Al
ARO
ARL
ASIC
ATP
AVT
BICC
BMBF

BMDO
B(T)WC
CBRE
CBW
CEA
CFE
CMOS
CNID

CNT
CSBM
CTBTO
CWC
DARPA
DDT
DERA

Antiballistic Missile (System)

Atomic force microscope

Air Force Office of Scientific Research (USA)
Air Force Research Laboratory (USA)
Artificial intelligence

Army Research Office (USA)

Army Research Laboratory (USA)
Application-specific integrated circuit
Adenosine triphosphate

Applied Vehicle Technology Panel of NATO RTO
Bonn International Center for Conversion

Bundesministerium fur Bildung und Forschung
(Federal Ministry of Education and Research, Germany)

Ballistic Missile Defense Organization (USA)
Biological (and Toxin) Weapons Convention
Chemical-Biological-Radiological-Explosive
Chemical/biological warfare

Commissariat a I’Energie Atomique (France)
Conventional Armed Forces in Europe (Treaty)
Complementary metal-oxide semiconductor

Center for Nanoscale Innovation for Defense
(Univ. of California, USA)

Carbon nanotube

Confidence and security building measures
Comprehensive Test Ban Treaty Organization

Chemical Weapons Convention

Defense Advanced Research Projects Agencv (USA)
Dichlorodiphenyltrichloroethane

Defence Evaluation and Research Agencv (UK, formerly)
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DFG

DGA
DNA
DoC
DoD
DoE
DRAM
DSF

DSTO
DUSD (R)
EDIG

EM
EUCLID
FOI

FONAS

FY
GMR
GNR
GPS
HEMT
IBMT
ICRC
IR
IRC
ISN
ITRS
LANL
LLNL

Deutsche Forschungsgemeinschaft (German Research
Foundation)

Delegation Generale pour rArmement (France)
Deoxyribonucleic acid

Department of Commerce (USA)

Department of Defense (USA)

Department of Energy (USA)

Dynamic random-access memory

Deutsche Stiftung Friedensforschung (German Foundation
for Peace Research)

Defence Science and Technology Organisation (Australia)
Deputy Undersecretary of Defense for Research (USA)
European Defence Industry Group

Electromagnetism/ic

European Cooperation for the Long term In Defence

Totalforsvarets Forskningsinstitut (Swedish Defence
Research Agency)

Forschungsverbund Naturwissenschaft, Abriistung
und internationale Sicherheit (Germany)

Fiscal year

Giant magnetoresistance

Genetics, nanotechnology and robotics

Global Positioning System

High electron mobility transistor

Fraunhofer-Institut fur Biomedizinische Technik (Germany)
International Committee of the Red Cross

Infrared

Interdisciplinary Research Centre

Institute for Soldier Nanotechnologies (MIT. USA)
International Technology Roadmap for Semiconductors
Los Alamos National Laboratory (USA)

Lawrence Livermore National Laboratory (USA)

MANPADS Man-portable air defence system



MEMS
MIT
MNT
MoD
MPU
MST
NASA
NATO
NBIC

NEMS
NIF
NIH
NIST
NO
NNI
NRL
NSET

NSF
NSOM
NT
ONR
OSCE
OTA
PAL
PBG
PC
PRIF

RASCAL
R&D
RDT&E

Cnucok aenos3bl4HbIX cotcpaugeHmZ

Micro-electromechanical system
Massachusetts Institute of Technology
Molecular nanotechnology

Ministry of Defence (UK)
Microprocessor unit

Microsystems technology

National Air and Space Agency (USA)
North-Atlantic Treaty Organization

Nanotechnology, Biotechnology, Information
Technology and Cognitive Science

Nano-electro-mechanical system

National Ignition Facility

National Institutes of Health (USA)

National Institute of Standards and Technology (USA)
Nitrogen monoxide

National Nanotechnology Initiative (USA)

Naval Research Laboratory (USA)

Interagency Subcommittee on Nanoscale Science,
Engineering and Technology (USA)

National Science Foundation (USA)

Near-field scanning optical microscopy
Nanotechnology/ies

Office of Naval Research (USA)

Organization for Security and Co-operation in Europe
Office of Technology Assessment (USA)

Permissive action link

Photonic band gap

Personal computer

Peace Research Institute Frankfurt (Germany)
Random-access memory

Responsive Access, Small Cargo, Affordable Launch
Research and development

Research, development, testing and evaluation

D
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RTO

SI

SNL
SPAWN
STM
TAB

Research and Technology Organization of NATO
Systeme International d’Unites

Sandia National Laboratories (USA)

Satellite Protection and Warning

Scanning tunnelling microscope

Biiro fur Technikfolgen-Abschatzung beim Deutschen
Bundestag (Germany)

TACOM-ARDEC Tank-automotive and Armaments Command - Army

UAV
ucC
UHF
UK
UN(O)

Research, Development and Engineering Center (USA)
Uninhabited air vehicle

University of California (USA)

Ultra-high frequency

United Kingdom

United Nations (Organization)



NMpeauncnoeue K aMmepuKaHCKOMY
n3pgaHuvio

Ota paborta BbIMoIHeHa B OTAeIeHUN SKcnepuMeHTanbHoi pusnku I11
JlopTMyHIcKOTO YHUBepcuTeTa. A xouy ocobo nmobdiarogaputh mpod. -
Tepa 3yTepa 3a IPUHATHE TIPOCKTa U TTOCTOSTHHYIO TOIIEPKKY, BKIIOYAsT
3aMeYaHMSsI IO YePHOBOMY BapMaHTy KHUTHU. B HauanbHBIN niepuon (heB-
panb 2002 — ampens 2003 roma) BHIIIOJIHEHUE MPOEKTa OBLIO (DMHAHCOBO
noanepkaHo I'epMaHcKUM (DOHIOM HCCIIeIOBaHUI B 00J1aCT MUPOTBOP-
yectBa (German Foundation for Peace Research, DSF), kotopomy s rity-
0OKO OJlaromapeH He TOJIBLKO 3a (PMHAHCOBYIO MTOMOIIbL, HO U 3a 3(deK-
TUBHOE M BeChMa T0JIE3HOE aIMUHUCTPATUBHOE COTPYIHMYECTBO.

ITo3nHee paboTa ocylIecTBISLIACh B paMKax 00beIMHEHHOIO repMaHC-
KOTO TIpOeKTa 10 TTPeBEHTUBHOMY KOHTpoIio BoopyxeHuit (PRK), ocymie-
cteisiemomy opranm3sanueit FONAS (Forschungsverbund Naturwissenschaft,
Abrustung und internationale Sicherheit), 3aHnMaroIeiicss TpodieMaMu
HCCIIeNOBaHUM, pa3opyKeHUs M MEXKIyHApOIHOM 0€30TaCHOCTH.

[To xomy paGOTHI MHE TIPUIIIJIOCH MHOTOKPATHO BCTPEYAThCs 1 Oeceno-
BaTh MO TeJe(OHy ¢ MHOTMMHU YICHBIMU M3 Pa3IMIHbBIX OpraHU3aIlnii, 13
KOTOPBIX XOUeTCs 0000 BbIIEIUTh MHCTUTYT OMOMENUILIMHCKUX MCCIIe-
noBanuii uM. @paynrodepa (IBMT) u CeNTech B MioHcTepe.

MHe TaKxe XoueTcst moonaronapuTh LIEHTp 1Mo MexKIyHapOIHBIM TIEPErOBO-
paM B boHHe, rae st 3aHuMarcs po0JIeMOit BO3MOXKHOTO CIIMSTHUS HAHO-, OMO-,
MH(OPMAIIMOHHBIX TEXHOJIOTMIA 1 KOTHUTUBHBIX HayK, O KOTOPOI HEOMHOKPAT-
HO YITOMUHAETCs B KHUTE. DTa paboTa Ha MOJIOBUHHOI CTaBKe (C aBrycra I1o Jie-
kabpb 2003 roma) mama MHE BO3MOXKHOCTD ITPOIOJKATh HAaITMCaHEe KHUTH.

4 6naromapro Mapka A. I'abpana 3a nmoyie3HbIe 3aMeUaHusT IO MHOTUM
Bonipocam, ['otua HeiiHeka 3a KOMMEHTapuu K pasaenaM Mo MpeBeHTUB-
HOMY KOHTPOJIIO BOOpy:KeHMi1, a Takke Karpu Hukcnopd u SIHa Ban AkeHa
3a KOMMEHTapuu K pa3fenam, MOCBILIEHHBIM XUMAYECKOMY U OUOJIOTH-
YeCKOMY OpY:KMI0. BrIpaxkato cBOIO MpU3HATENbHOCTh Takxke M. Mesimra-
Hy (UccnenoBatennckuii eHTp HACA B Diimce) u E. Joynunry (MucTH-
TYT apMeCKUX HAHOTEXHOJIOTUI B MaccayyceTCKOM TEeXHOJIOTUYECKOM
WHCTUTYTE) 3a pa3pellieHrue BOCIIPOM3BECTH PUCYHKU.

B 3akmouenue npuHoiry 6jaromapHocth CteBe TyppHMHITOHY 3a MO-
MOIIIb B U3MaHUU KHUTH.

Jopmmynd, anpens 2004 e.
FOpeen Anomman



NMpepucnoBue K pPOCCUNCKOMY U3OAHUIO

IMoutu cpasy mocie BBIXOAA aHIVIMACKOTO M3TaHUS KO MHE U M3IaTelb-
CTBY IPUIILIO MPeUIokKeHNE U3 MOCKBBI BBIITYCTUTD PYCCKUI TTEPeBO KHU-
ru. A xouy mobaarogapuTh 1-pa ApceHa B. XavosiHa u mpod. Poctucnana
A. AugpueBckoro n3 YepHoronoBckoro HayuyHoro HeHTpa PAH 3a mepe-
BOJ U peIakKTUpOBaHNUE KHUTU. BhICTpoe n3naHue nepeBoaa He O3BOJISIET
OOHOBUTH TEKCT, TaK YTO COAEPKAHME OTPaKaeT COCTOSTHME HAHOTEXHO-
JIOTUM Ha MOMEHT 3aBepIlieHUs paOOThl HAl aHIIMHCKUM TEKCTOM (ar-
penb 2004 roma). Pa3BuTie HAHOTEXHOJOTUMU MMEET TJI00AJTbHOE 3Hauve-
HHE U TpeOyeT Cephe3HBIX MEXKIYHAPOIHBIX YCUIIAH IS IPEIOTBPAIICHUS
OITaCHBIX BOCHHBIX ITPUJIOXKEHU, [TO3TOMY I OYeHb pal, UTO U3JTOKCHHBIC
B KHHUTE (paKThl M COOOPaKeHUsI OTHOCUTEILHO TTPEBEHTUBHBIX MEpP Orpa-
HUYECHUSI BOOPYKEHUM B 3TOI 00JIaCTH CTaHYT M3BECTHHI IITUPOKOMY KpY-
ry poccuiickux unrareneii. Hageroch, 4To 310 OyaeT crmoco0CcTBOBATh IPO-
rpeccy MeXIYHapOIHBIX MeperoBOPOB B 00JaCTU pa3opyKeHUs U
MIPEeBEHTUBHOTO KOHTPOJISI TOHKU BOOPYKEHUIA.
Mai 2006 e.
FOpeen Anomman



NMpepucnoBue pepakropa U nepeBoavYUuKka

NHbopmaiysg B 061acT HAHOTEXHOJIOTHIA ceifuac Ype3BbIuaitHO OOLINP-
Ha. 3a TToCJIeTHME TOIbI OITyOTMKOBAHO MHOKECTBO KHUT U 1aXKe HECKOJIb-
ko sHumkinonenuit (cMm. Ipunoxenue 2 u IMocneciosue). Ceityac mpak-
TUYECKU TIOYTU KaXIBIi OeHb TIe-TO OTKpPbIBaeTCS KaKasi-TO
KoHpepeHLIMs, myoankyeTrcs oonee 100 HaydHBIX cTaTel 1 ITeYaTaeTCs XOTsI
ObI 0THa MOHOTpadusI UM COOPHUK TT0 3TOI TemaTuKe. Pa3BuTne HaHO-
TeXHOJIOTUM JaeT CIeIMaTMCcTaM 10 HayKOMETPUU YHUKAJIbHBIN ITaHC
oInucaTh OYEPEIHYIO0 HaydHO-TEXHUYECKYIO peBoonnio. Ho naxke B aTom
MH(OPMAIIMOHHOM MHOT0O00pa3uu TpeayiaracMasi KHUTa 3aHUMAaeT 0CO-
00oe MecTO, TTIOCKOJIBKY B HEil BIIEpBBIC MPEICTABICHO CUCTEMAaTUUECKOE
OIMMCaHNe MOTCHIIMAIbHBIX BOCHHBIX MPUIOXEHU HAHOTEXHOJOTUU U
BO3MOXKHOCTEM MX MPEBEHTUBHOIO KOHTPOJS. TeMaTuKa KHUTU MPUO0-
peTaeT 0COOYI0 aKTyaJIbHOCTh U BaXKHOCTD 10 Mepe TOT0, KaK C pa3BUTHEM
HOBOM HAayKM BO3pacTalOT U CBI3aHHbIE C HEW PUCKU U OIIACEHUSI.

ABTOp KHUTH — (pusuk, nokrop KOpren Anbr™man (YHuBepcuret JopT-
MyHaa, @PI') saBisieTcss KpyMHBIM CIIELIMAIUCTOM B 00JIACTU KOHTPOJIS
HOBEHIIINX TUIIOB BOOPYKEHMI (0COOEHHO MMKPOCUCTEMHOMN TEXHUKM),
a caMma paboTa BBITIOJTHEHA B paMKax IpoeKTa, huHaHcupyemoro Hewmerr-
KUM (OHIOM MUPHBIX MccaenoBaHuii. CaMm ¢akT, 4ToO TepBasi KHUTA T10
BOCHHBIM ITPUJIOKEHMSIM I1EJIOTO KJIacca HOBEHIIIMX TEXHOJOT Ui Hamrca-
Ha CITeIIMAIMCTOM IO KOHTPOJIIO 32 BOOPYKEHMSIMU, TTOMYEPKUBACT OCO-
Oy10 BaxKHOCTD ITPOOJIEM pa3opyKeHUs U KOHTPOJIS B COBPEMEHHOM MUPE,
HACBIIIIEHHOM OIacCHEUIIMMU HayYHBIMU TOCTUKeHMSIMU. KHuUTa comep-
KT MHOTO KOHKPETHBIX CBEICHUI O BOSHHBIX ITpOTpaMMax, MCTOYHHUKAX
X (pMHAHCUPOBAHUS M BO3MOXKHBIX METOIAX ITPEBEHTUBHOTO KOHTPOJIS.
C Hay4yHOI TOUKM 3peHUs] 0COOEHHO BaXKHO, YTO B HEll TTOCTOSTHHO TTOA-
YEPKUBAETCH SPKO BBIPAXKEHHBIN MEXAUCUUIIMHAPHBIN XapakTep HaHO-
TEXHOJIOTUM U TO, YTO (KaK YK€ IMOHSUIM MHOTHE YUEHBIC, TEXHOJIOTU U
naxe momutukn) HAHO — 310 Gonbllie, yeM TOJIbKO pa3mep!

Haxe Oeryiblii MpOCMOTpP OTJIaBICHUSI KHUTU JaeT MpeacTaBIeHUE O
IIIPOKOM CIIEKTPE OCBEIIAEMbIX BOIIPOCOB — OT OMMCAHMSI OCHOB HAHO-
TEXHOJIOTUU 1 €€ TTOTeHIIMATIbHBIX BOCHHBIX MMPWIOKEHUI 10 PeKOMEHIA-
LW TI0 OpraHM3aIMi KOHKPETHBIX Mep MHCIEKIINM, CBSI3aHHBIX ¢ OOHA-
PYKEHMEM BO3MOXKHBIX OIACHBIX HOBBIX TUIIOB OPYXMUSI.

HecoMHeHHO, TIpeICTaBUT MHTEPEC TTOAPOOHAST MH(POPMAIIKS O COCTO-
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SIHUM ¥ (PMHAHCUPOBAHUM HAYYHO-MCCIICAOBATEICKIX M OMBITHO-KOH-
ctpyktopckux pa3padorok (HUOKP) B Coeaqunennbix [TaTax (KoTopbie
ceifyac BBICTYIAIOT MOYTH €IMHOJIUYHBIM JIUIECPOM B 00JIACTM BOCHHBIX
HaHOTeXHOoJIoruit). PoccuiickoMy unTaTteno OyaeT mojie3HO 03HAKOMUTh-
cs ¢ opranmuzauueii aTux padot I1paBurenbcTBoM 1 MUHUCTEPCTBOM 000-
ponbl CIIIA, TOCTOSITHHO MPUBJIEKAIOIIMMHU K UCCIICAOBAHUSIM U BHEIPE-
HUIO APYTUX YYACTHUKOB: HAllMOHAJIbHBIE aTOMHBIE J1abopaTopuH,
YHUBEPCUTETHI, TPOMBIIIUIEHHBIE KPYyTrU. B cBOEii COBOKYITHOCTU ITPUBO-
IUMBbIE JaHHBIE paHbllIe MPOXOIWIN Obl ¢ rpudoM «classified» (mpumepHo
COOTBETCTBYIOLIMM HallleMy IpUdy «CEKPETHO»), XOTS, BO3MOXHO, aMe-
PUKAHIIBI MYOJMKYIOT X C 1IeJIbI0 IEMOHCTPALlMM CBOEro JUACPCTBA, a
takke noaydeHust oT Konrpecca CIIIA elie 00JbIIMX aCCUTHOBAHUIA.

BaxxHO OTMETHUTBD, YTO B I10JIe 3pEHHUsI ABTOPA ITOCTOSTHHO MOMaaaloT He
TOJIBKO peaIM30BaHHbIC K HACTOSIILIEMY BPEMEHU HAHOTEXHOJIOIMYECKIE
pa3paboTKH, HO M BeChbMa MEePCIIEKTUBHBIC, HO TTOKA HE OCYIIECTBICHHbIC
MPOEKTHI (HAaIlpUMep, MOJIEKYJIsIpHast COOpKa ¢ ITOMOILbI0 HAHOPOOOTOB,
BO3MOXHOCTHU MCIIOJIb30BaHUSI HAHOMATEPHUAIOB B KOCMUYECKMX TTPOCK-
Tax U T.I1.). YMECTHO BCIIOMHUTh IpeasuacHue P. DeilHMaHa 0 BOBMOX-
HOCTSIX MOJIEKYJISIpPHOM apXUTeKTyphI (1959), uyTo monTBepauiocs yepes 30
JIET B OIBITaX C IPUMEHEHMEM CKaHUPYIOLIUX TYHHEJIbHBIX MUKPOCKOIIOB.
3a MmocjeIHUI roJ HEKOTOPbIE U3 MIPOSKTOB, YITOMUHAEMbIEC B KHUTE C 1C-
MMOJIb30BaHUEM TIpUJIaraTeIbHBIX TUITA «(PaHTaCTUYECKHE», HEOXKUIAHHO
cTaju BCe Yallle YIIOMMHATBCS B IIIMPOKOI TIpecce B KaUeCTBe YKe peal-
3YeMbIX («IUTALI-HEBUIAUMKI» IS COJIIAT, OECIIMIOTHBIE OOeBbIC YCTPOLi-
CTBa U T.I1.), YTO SIBHO CBUJIETEIBCTBYET 00 MX IIMPOKOM peann3alvu B
ONM3KOM OYmyIIEM.

C 1pyroii CTOpOHBI, 1IIEHHOCTh MOHOTpauu AjbT™MaHa, 0€3yCIOBHO,
CBsI3aHA C HAYYHBIM ITOAXOIOM K IPOOJeMe MPEBEHTUBHOIO KOHTPOJIS
HaHOTEXHOJIOTUYECKUX UCCIeIOBAaHUI, OPUEHTUPOBAHHBIX Ha CO3IaHUE
HOBBIX TUIIOB BOOpY:KeHUs. OOCyXIeHUEe MPOBOIUTCS HE TOJBKO Ha OC-
HOBE yX€ CYIIECTBYIOLINX MEXIYHAPOAHBIX COTJIAIIEHUM IO TTPEBEHTUB-
HOMY KOHTPOJIIO Hall BOOPYKEHUSIMU, HO U C MCIIOJb30BaHUEM pa3pabo-
TaHHBIX aBTOPOM KPUTEpPUEB, MO3BOJSIONINX OIIEHUBATh U BBIACIATH
HauboJiee OracHble B BOGHHOM CMBICIC TEXHOJIOTUM. Peub uier B nepByto
oyepesb O TEXHOJOTUSIX, MOTEHIIUATIbHO MPUBOASIINX K CO3TaHUIO ITPUH-
LIMITMAJIBHO HOBBIX BOOPYXEHUI M IeCTa0MIM3UPYIOLINX BOCHHOE paBHO-
BecHe B MUpE, YTO, O€3YCIIOBHO, TPeOYET pa3BUTHSI HOBBIX METOIMK KOHT-
pOJIst U OTPAaHUYCHMUSI.

Bpemst mokakeT, Kakue U3 COOOpakeHUI U TIpeaynpekaeHUl AlbT-
MaHa OKaXYyTCsl BEPHBIMM, HO BITOJIHE OYEBUIHO, YTO €r0 MOHOrpadus —
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JIOOPOTHOE OIMMCAaHME KaK BOCHHBIX MPUIOXEHUN HAHOTEXHOJOTUM, TaK
1 BO3MOXHOCTEl opraHu3aiuu 3(GEeKTUBHBIX CPENCTB MEXKAYHAPOIHOTO
MPEeBEHTUBHOTO KOHTPOJISI HaJl pa3BUTHMEM CTOJb OIMACHBIX TEXHOJOTUIA.
0Oc0060 MOXXHO MTOAUYEPKHYTh BAXKHOCTDb HE CTOJIbKO OTpaHUYEHUS U KOHT-
poJIg caMUX TEXHOJIOTMM, CKOJIbKO OXpaHbl HOBEMIMX JTOCTUXKECHUMN BO-
€HHBIX HAaHOTEXHOJOTU1 (BKJIIOYasl TaK Ha3bIBaeMbIe TEXHOJOTHMU TBOM-
HOTO Ha3HAYCHMUST), YUUTHIBAsI U30LIPEHHYIO arpECCUBHOCTH COBPEMEHHOTO
HallMOHAJIBHOTO U MEXIYHAPOIHOTO TEPPOpr3Ma.

W3 He3HAYNTEIbHBIX HETOCTaATKOB KHUTY MOXKHO OTMETUTh CXeMaTHU3M
U CyXOBaTOCTh CTUJIS, @ TAKXKE MHOTOUYHCJIEHHBIE TTOBTOPHI, KOTOPHIE Yaa-
JIOCh JIMILIb YaCTUYHO MPEOonoIeTh MpU TepeBoae. Hekoroprie mobasie-
HUS M KOMMEHTapUM K TeKCTy yuTaTenb HaineT B [locnecioBun. Kak u B
paboTe Haj MpeabIayIleil KHUTOM o 3Tol TemaTuke («HaHoTexHomorus B
omkaiieM necatuiaeTuu. [TporHo3 HalpaBlieHUs UCCIeI0BaHUIi», IO
pen. M. Poko, P. Bunbsmca, A. AnuBucaroca. M.: Mup, 2002), mHOTHE
TPYAHOCTH MPU MEePeBOIe ObUIM CBSI3aHBI ¢ TepMUHONOrMeli. HaHoTexHo-
JIOTUST OXBaThIBAET BeChMa OOIMPHBIN KPYT HAYYHBIX TUCLIMIUIMH, OTHO-
CSIIIMXCST K CAMbIM Pa3HBIM (DU3UKO-XUMHUYECKUM, MEIULIMHCKUM, TeX-
HUYECKUM M JaxKe COLMAIIbHBIM HayKaM, YTO BeCbMa 3aTPYIHSIET ITOMCKU
MOIXOASIINX PYCCKUX 9KBUBAJICHTOB (3TH BOIIPOCHI 3aTparuBaroOTCs OT-
nenbHo B [TocnecnoBrn), O3TOMY B HEKOTOPBIX CIydasixX (B CKOOKax) IMpo-
CTO MPUBOISITCSI COOTBETCTBYIOLINE aHIIMIACKIE TEPMUHBI.

Cka3aHHOE BBIIIIE OTHOCUTCSI HE TOJBKO K Ha3BaHUSIM OpraHU3aluii,
HO U K KOJOBBIM 0003HAUYEHUSIM MPOrpaMM M HayYHBIX MIPOEKTOB, MPeI-
CTaBJISIIOIIMM COOOIi CIIOXKHBIE COYETaHUSI pa3HOOOPA3HBIX TEPMUHOB U
MOHSATUI (BIJIOTH 10 MUdosornyecknx). CMbICT Ha3BaHUI MPOEKTOB Yallle
BCETO MO-HACTOSILEMY SICSH JIUIIb Y3KUM CHELUATNCTaM, 1 Mbl COXpaHU-
JIM UICXOIHBIE HAa3BaHMS BO N30eXKaHUE IMyTaHUIIbI. ABTOp YIIOMUHAET Ha-
3BaHUs MHOXECTBa OpraHU3aliil B COKpaIlleHHOM Bujae. B KHUTe MBI cTa-
pajuch MPUBOIUTH PYCCKUE Ha3BaHMSI OpraHMU3alnii, HO TTIOCKOJIbKY OHU
comepxarcs U B 6ubauorpacuu, mocie ComepkaHus MPUBOIUTCS TOJ-
HBII CIMCOK MCHOJIb3YyEMbIX aBTOPOM COKPAILICHUI.

Haxownel, cienyer ocob60 OTMETUTh MPOOIEMY MPUMEHEHUS €INH-
CTBEHHOTO M MHOXKECTBEHHOIO Yucja MpY YIIOMUHAHUM paccMaTpuBae-
MBIX TEXHOJIOTUI. PaznmuHblie aBTOPHI (BKJIIOYast, eCTECTBEHHO, 1 0. Alb-
TMaHa) YIOoTpeOJasI0OT 0eCCUCTEMHO TEPMUHBI «HAHOTEXHOJIOTUSI» U
«HaHOTEXHOJIOTMM», MHOTAA ToJIaras uxX MpocTo 3KBUBaJeHTHBIMU. CUu-
Tasi HAHOTEXHOJIOTUIO €AMHON TUCLIUTIIMHON, MBI CTapajIuch IIPU MEPeBO-
JIe MCTOJIb30BaTh UMEHHO €IMHCTBEHHOE YUCJI0, OMHAKO CTOUT 0CO00 OT-
METUTh, YTO MpobeMa He SIBISIETCS (PUIOJIOrMIYecCKO U HaTyMaHHOM, a
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OTpaXKaeT Cephe3HYIO0 HEMOCTaTOUYHOCTD OIpeAe/IeHNI B 3TOI OypHO pa3-
BUBalolIIeiics 00J1aCTU UCCAENOBAHUI M TEXHUYECKUX MpuioxXeHuit. Kcra-
TH, aBTOP KHUTH TIBITAETCSI PELIUTD 3Ty IPOOIEMY ITO-CBOEMY, BBOS IMPE/I-
CTaBJICHVE O HAHOTEXHOJOTUAX B «y3KOM» U «IIIMPOKOM» CMBICJIE 3TOTO
TepMuHa (cM. pasaen 3.12 u tabauiy [punoxenus 1).

Mpbl npusHatenbHbl FO. AnbTMany 3a [penncioBue K pycCKOMY U3aa-
HUMIO U HaJeeMcsl, 4YTO ero MoHorpadus OyaeT MHTepecHa MHOTUM POC-
CUICKHM YUTATENSIM, CBI3aHHBIM KaK HEIOCPEACTBEHHO C HAHOTEXHOJIO0-
TUeil, TaK 1 ¢ Tpo0dJIeMaMu pa3opyKeHUsT, MEXKIyHapOIHOM 0€30MacHOCTU
1 (hopMUpOBaHUEM OOIIIECTBEHHOI'O CO3HAHMSI B BOIIPOCAX KOHTPOJIST Haf
TOHKOI BOOPYKE€HUMA.

P.A. Andpuesckuii
A.B. Xauosu
Yepnoeonosxa, aseycm 2000 e.



FNABA 1

BBEAEHUE

ITocne pasngenoB 1.1 u 1.2, B KOTOPBIX comepxKaTcsl caMble OOLIME CBeae-
HU O TIpoOsieMe 1 U3J1aratoTcs LUeau U CTPYKTypa IpejiaraeMoii KHUTHY, B
paznesne 1.3 mpuBOIITCS KpaTKME CBEACHMS IO UCTOPUM HAHOTEXHOJIO-
ruit (HT). Paznen 1.4 mocBsieH pa3iMuHbIM OMTACHOCTSIM, CBSI3aHHBIM C
paszButueM HT, a B pazgene 1.5 npemyaraercsl KpaTKoe omnucaHue 0osee
paHHUX PabOT, IMMOCBSIIECHHBIX BOCHHBIM TpuioxeHussM HT.

1.1. HaHoTexHoOMNoOrMN — «cnepytowlas
npoMbIlUNIeHHas peBonouna»’

O4YeHb MHOTHE CHELUATUCTBI YBEPEHBI, UTO B OMMKalIe AeCATUIETUS
MMEHHO pa3BUTHE HAHOTEXHOJIOTMI CTAHET OCHOBOM IpsIIyIIEi MTPOMBIIII-
JIeHHOU peBosolii. HaHOTeXHO0THs TTO3BOJISIET HaM OCYIIECTBISITh Ma-
HUTTYJISIIIY C BEIIECTBOM Ha ypoBHe TouHOCTH 1 HaHoMeTp (1 HM = 10 % M,
OJlHA MUJUIMApIHAs 4acThb METpa), UYTO O3HAYaeT BO3ZMOXHOCTh yIpaBiie-
HUS TIpolieccaMy B aTOMapHOM U MOJIEKyJsipHOM Maciitabe. Ha atom
YPOBHE Pa3MepoOB CTUPAIOTCSI TPAHUILIBI HE TOJBKO MEXIY MPUBBIYHBIMU
OCHOBHBIMU HaMpaBJIeHUSIMU HayKU (DU3MKa, XUMUST, OUOJIOTHSI ), HO 1aKe
U MEXIY MX NMPUKIAIHBIMUA WM CMEXHBIMU pasfenaMu (TUIla MaTtepua-
JIOBEJICHUSI, MEXaHUKU, 3JIeKTPOHUKU, TeHETUKHU U Helipoouonorun). Ha-
HOTEXHOJIOTHST OOBETUHSIET B ce0e camble pa3HOOOpa3HbIe HAYKW U OTHO-
cuTcs (MpUYEM CYLIECTBEHHO W MPUHIMITMATIBHO) K MPOMEXYTOUYHBIM
00J1acTSIM HayKH, T.€. M0 CBOEU CYyTH OTHOCUTCS K MEKIUCLMITTUHAPHBIM
HCCIIeIOBAaHUSIM, OObEIUHSIONIMM TTOHSITUS 1 TMTOIXOIbl MHOTUX HayYHBIX
TUCUUTUIMH. BO3MOXHOCTh yIpaBieHUsI pa3HOOOPa3HbIMU XapaKTepUC-
TUKaMU BelIeCTBA HAa HAHOMETPOBOM YPOBHE MOIBOIUT YYEHBIX K HE-
OOBIYHBIM COYETAHUSIM MUHUATIOPHBIX KOMIIOHEHTOB U UX MCITOJIb30Ba-
HUIO Jaxe I UMUTALMU HEKOTOPBIX MOJIEKYJISIPHBIX MPOIECCOB,
HAITOMUHAIOIIUX XU3HEACSATEIbHOCTh MUKPOOUOJOTMYECKUX OOBEKTOB.
Pazutre HT oGeniaeT orpoMHbIe MepCIEKTUBBI ITPEXKIE BCETO B TEXHUKE
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(co3gaHue O4YeHb IPOYHBIX U JETKUX MaTepUajoB, COJIHEUHBIX OaTapeii
HOBOTI'O THIIA, KPOILIEYHBIX IT0 pa3MepaM KOMIIbIOTEPOB C UCKITIOYUTEILHO
BBICOKMM OBICTPONEICTBMEM U BO3MOXHOCTSIMU, MUKPO- Y HAHOMHCTPY-
MEHTOB, aBTOHOMHBIX YCTPOMCTB 1 pOOOTOB pa3IMYHBIX Pa3MEPOB U T.I1.)
U B MOJIEKYJISIpHOM Ouojoruu (MeIMIMHCKOE BMEIIATeIbCTBO B paboOTy
KJIETOK, HEITOCPEACTBEHHASI CBSI3b 9JIEKTPOHHBIX YCTPOMCTB C HEPBHOM CH-
CTEMOW M KJIETKaMK MO3ra 1 T.1.). B 0603puMoM OyayiiieM oxxumaercs 0yp-
HBIIA POCT IIPOM3BOJICTBA U PhIHKA HAHOTEXHOJOTUYECKUX MAaTepPUaIOB 1
U3AENINI, BCIEACTBUE YeTO MHOTHE TOCYIapCcTBa U MIPOMBIIILJICHHBIE KOpP-
Mopaluu yXe Hauyaiu akTHBHO (PMHAHCUPOBATh Pa3HOOOPa3HbIE ITPOrpaM-
MBI TI0 Pa3BUTHUIO MCCJICIOBAHMI B 3TOM 00JIACTU U OpraHU3alluyd COOT-
BETCTBYIOIIUX ITPOU3BOICTB.

HekoTopbie KOMMEpUYECKIE TOBAPBI TOTO TUIIA YK€ TTOIYYMIIN IIKPO-
KO€ pacIipocTpaHeHue (HalpuMep, TOJIOBKM MAaTHUTHBIX IMCKOB C ITOKPbI-
THEM HaHOMETPOBOI TOJIIMHBI, HAHOCTPYKTYPHbIC KaTaau3aTophbl, KOC-
METHYECKHE TOBaphl C UCIOJb30BAaHMEM HAHOYACTUIL M T.I1.), OMHAKO
OCHOBHBIE «ITPOPBIBbI» HAa PhIHKE HAHOM3IEJINIA €11le TOJIbKO HaMe4aloTCsl.
HeszaBucrMo OT TOro, yaacTcs 1M yYEHBIM pealn30BaTh CBOU (haHTACTH-
YeCKME 3aMBbICJIbI, CBSI3aHHbBIE C CO3MaHMEM TaK Ha3hIBAEMBIX MOJICKYJISIP-
HBIX acceMOJiepoB (COOPIIMKOB) U CIIOCOOHBIX K CAMOBOCITPOU3BEAECHUIO
HaHOPOOOTOB (3Ta KOHIIEIIIMS IOTyYMnia Ha3BaHUEe MOJICKYJISIDHOM Ha-
HOTEXHOJIOTMU), YK€ ceiiyac MoJydeHHbIe KOHKPETHbIE Pe3YJIbTaThl B 00-
nactu HT obGelaror okasaTh caMmoe cepbe3HOe BO3ISHCTBUE KaK Ha KU3Hb
OTIEJbHBIX JIIONCH, TaK U Ha pa3BUTHE BCETO MUPOBOTO COOOIIIECTBA.

1.2. Copep)xaHme N CTpyKTypa npepjaraemomn
KHUTN

Hns pazsutusg HT Gosiee yuem cnipaBeiMBO U3BECTHOE YTBEPKACHUE, UTO
T000¢ TIEPCITIEKTUBHOE BOCHHOE ITPUMEHEHIE HOBEHIIIMX TEXHOJIOT I TANT
B cebe OTHOBPEMEHHO TaK:Ke HOBbIE MPOOJEeMbl U HOBBIE OITACHOCTU. AB-
TOP CTPEMMUJICS CO3IATh MEPBHIN IIOOATBHBIN 0030P BO3MOXHEIX BOCH-
HbIX npuMmeHeHuit HT mist coznanust opyxus (M BooOlLe JTI00bIX, UMEI0-
IIUX BOCHHOE 3HAUCHUE CUCTEM, CO3MaHHBIX ¢ MCITojib3oBaHueM HT).
Kpome 3T0T0, B KHUTE TaK:Ke 00CYKIAOTCSI BOCHHO-TTOTUTUICCKIE TIPO-
OJIeMBI, CBSI3aHHBIC C BO3MOXHOCTBIO TIPEBEHTUBHOTO OTpaHUYCHUS Ta-
KUX BUIOB OPYXMS ¥ cucteM?. KHUra SBjsieTCs IPOIOKEHUEM IIPEIbIIY-
IIeTo MCCIeAOBaHMs aBTOpa 110 TIpobeMaM Pa3BUTHUS TaK Ha3bIBACMBIX
MukpocucteMHbIx TexHojoruii MCT [Altmann, 2001]. HekoTtopas cxa-
TOCTB M3JIOKEHMST 00ycCiIoBIIeHa TeM, uTo HT pa3BuBaioTcs 04eHb OBICTPO
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1 OXBaTHIBAIOT BeChMa IIMPOKUI KPYT HAYUYHBIX TUCLIMIUIMH U TIpoGIieM (B
pe3yJIbTaTe Yero 4acTo MOYTH HEBO3MOXHO OIMCaTh MCCICI0BAHUS U pa3-
pabOTKM € AeTaTbHOM TOUHOCTHIO). YnTaTe b BIIpaBe paccMaTpuBaTh IIPe-
JlaraemMyio paboTy B KayecTBe O0IIEero 0030pa, T.e. OCHOBHI JJIsS JadbHel-
1IeTo MoapoOHoro aHanu3a coctosiHus HT B oTaenbHBIX 0071aCTsIX.

ABTOp 3aHs17ICs MccaeaoBaHreM oo1ux nmpobiem pazsutus HT B 2000—
2001 rogax (paboTa 1o JaHHOMY MTPOEKTY Havayiach Io3aHee, B Havae 2002
roja), MCXOMsl U3 COOCTBEHHBIX MPEACTABIECHUI O BO3MOXKHBIX BOCHHBIX
npuMeHeHUsIX paznuuHbix HT. IIpu aToM aBTOp onupajcs B OCHOBHOM
Ha onyosnmkoBaHHBIe B CIIIA cBeneHMst 0 pa3HOOOpa3HBIX HAyYHO-HCCIIE-
JIOBAaTEIbCKUX MPOEKTax B paccMarpuBaeMoil objactu. CumMraercs, 4To
numeHHO CoenurHeHHbIe IIITaThl SIBISIIOTCS MPUMEPOM OTKPBITOCTH U TTPO-
3paYyHOCTH CBOMX BOCHHBIX IIPOTpaMM U pa3pabOTOK, XOTsI, CIIPaBEIIMBO-
CTU pajiu, CICAYET OTMETUTD, YTO 3Ta OTKPBITOCTh TOXKE UMEET I'PAHMIIBI, C
YeM aBTOP M CTOJIKHYJICS TO3aHee (HalmpuMep, KOraa mporpaMMbl OTHO-
CUJIUCH K CUCTEMaM OPYKUSI MaCCOBOI'O ITOPaKEHMSI).

KHura umeer cieaylomiyio CTpykTypy. B mepBoii IiaBe mpejuiaraercs
obmiee BBeneHMe B TpodaeMbl HT u nctopus Bompoca, a TakKe paccMar-
PUBAIOTCS TIEPCIEKTUBBI U PUCKU, CBSI3aHHBIE C IOTEHIIMAIbHBIMU BOCH-
HO-TexHu4YecKUMU TipuMeHeHussMu HT B paznuyHbIx obnactsax. Bropas
[JIaBa MOCBsIIIeHa 0030py cocTostHUS ucciaenoBanuii HT 1 nx Bo3mox-
HBIX TIPWJIOXKEHUI B pa3IMYHbIX cepax, a TakkKe MepcreKTUBaM pa3Bu-
TUSI pbIHKA COOTBETCTBYIOIINX ToBapoB. CrieuunanbHbIi pasaen (2.2) mo-
CBSIIIEH TaK Ha3bIBaeMbIM acceMOjiepaM Uian «MoiekyaspHsiM HT». B
rnaBe 3 onucanbl yxe nonydeHHbie B CIIIA pe3ynbraThl B 001aCTH pa3BU-
Tust BoeHHbIX HT M npuBeneHbl KpaTKue CBEACHUS 110 HEKOTOPBIM JIpYy-
MM cTpaHaM. B riaBe 4 omucaHbl TOTEHUIMAIbHBIE BOCHHBIE ITPUMEHE-
Hug HT, a B rmaBax 5 u 6 00CyXIaroTCsl KOHLEITIUU TPEBEHTUBHOTO
KOHTPOJISI BOOPYKEHUI 1 UX BOBMOXKHOTO IMMPUMEHEHHUsI K BOGHHO-TEXHU-
yeckuM npuiioxkeHusM HT. B 3aBepiaronieit KHUTY riaBse 7 IpUBOASTCS
HEKOTOpPbIe PEKOMEHAAIIMH MOJIUTUUECKOI0 XapaKTepa OTHOCUTEIBHO pac-
CcMaTpUBaeMBIX ITPOOJIEM, a TAKKE OOLLIME COOOpakeHUs U TTPOTHO3bI, CBSI-
3aHHBIC C pa3BUTHEM uccaegoBaHuit mo HT.

B ITpunoxeHuu 2 IpUBOAUTCS CIIUCOK JTUTEPATYPHI ITO OOIIIUM BOIIPO-
cam HT, a B [Ipunoxenuu 1 — HekoTopsrie cBeaeHus o HUOKP B o6nactu
HaHOTEXHOJIOTUM, OCYILIECTBIISIEMbIX U TJIAHUPYEMBIX YIIpaBIeHUEM Mep-
CMIEKTUBHBIX UCCIIEA0BaHUI U pa3paboToK MuHuctepcTBa 000opoHsl CIIIA
(DARPA), U3BeCTHBIM CBOMMM KPYITHOMACIITAOHBIMU MCCAEAOBAHUSIMU
U MyOJUKYIOIIMM HanboJiee MHMOPMaTUBHbBIC MaTePHAJIbI IO pacCMaTpU-
BaeMBIM BOIIPOCAM.
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1.3. HekoTopble obwme cBegeHuss o6 ucropmum HT

YemoBeuecTBO «HEOCO3HAHHO» TIPUMEHSITIO HAHOTEXHOJIOTUH C He3aTTaMsIT-
HBIX BpEMEH (IOCTAaTOYHO BCIIOMHUTH M3TOTOBJICHHME YePHUII B JIpeBHEM
Kwurae, ncronb3oBaHre HAHOYACTUII 30JI0TA [IJIST TIPUIAHUS OKPacKU 3Ha-
MEHMTBIM CPEeTHEBEKOBBIM BUTpaKaM U T.1.). CoBpeMeHHas HaykKa «100-
pajach» 10 M3y4EeHUS BEIIECTBA B HAHOMETPOBOM MACIITa0E TOJIBKO B JC-
BSITHAIIATOM CTOJICTHH, KOTJIa OB pa3paboTaHbI M SKCITIEPUMEHTATHLHO
TIOATBEPKICHBI OCHOBHBIC MICH aTOMHO-MOJICKYJISIPHOM Teopuu (CTPOTO
roBOPSI, 3TO MPOU30IILIO Jullb K 1910 romy, korna ObLIM MOJyYeHbI M Mpa-
BUJIbHO MHTECPIIPETUPOBAHEI TIEPBEIC PEHTTEHOBCKUE MMM PaKIIMOHHEIC
U300paxkeHnsI KpUCTATMYECKUX CTPYKTYp). ClienyolmM BaXKHbIM COObI-
THEM B ICTOPWHM HAHOHAYKHU CTaJI0 M300peTeHNE TTPOCBEUNBAIOIICH 3JICK-
TPOHHOI MUKpOCKOTNH (30-€ TOIBI TIPOIIIOTO CTOJIECTHS), TTO3BOJISTIOIICH
TOJTy4YaTh 300 paXkeHSI HAHOMETPOBBIX CTPYKTYP. I1ociie OTKPBITHS aTOM-
Horo sipa (1911 rom) u aJeMeHTapHBIX YacTUII (HEeHTpoH B 1932 romay M T.11.)
(Gu3MKM BBILLIN Jaxe Ha pydex mamepeHust pemromerpoB (1 GMT™M =
=10 - M= 10 ~®HM), oTHAKO B 3TOM MaciuTade ITPOCTPaHCTBEHHEIX Be-
JIMYMH BEPOSITHOCTH CYIIECTBOBAHUS CKOJIb-HUOYIb YCTONIMBBIX CTPYK-
Typ CTAaHOBUTCSI OYeHb Mayioil. Ee Gojlee COMHUTENBHON TIpeaCTaBIIsI-
Jach UAesT YIpaBIeHUS TaKUMU CTPYKTypaMu (He TOBOpPS yXe O
BO3MOXKHOCTSIX TEXHUUCCKNX MIPUMCEHEHMIT) M3-3a 3JICKTPOCTATUICCKOTO
OTTAJIKMBAHMST M KBAHTOBO-MEXaHNIECKUX 3(P(HEKTOB.

PaccmarprBast HAHOTEXHOJIOTHIO TOIBKO KaK BO3MOXHOCTh MaHUITYIISI -
1u1ii ¢ BemecTBoM B Maciutadax Hrxke 100 oM, ucropuro HT yacto HaunHa-
10T OTCUNTHIBATh OT 3HAMeHUTOM peun P. Deitamana (3¢ (eKTHO 03ariaB-
JICHHOU «BHU3Y TTOMHBIM-TIOTHO MecTa. IlpuriaiieHne B HOBBI MUD
(pm3mKM»), TIIe BIIEPBHIC YIIOMUHAIMCH CPEI TIPOYETO BO3MOXKHOCTH MUK~
PO3aITCH C UCITOJIE30BAHNEM HOHHBIX ITYIKOB (IITMPIHOM BCETO B HECKOJIBKO
HM), CO3IaHNSI BEIMUCINTEILHBIX CUCTEM M3 COTHI aTOMOB, MaCCOBOT'O TIPO-
M3BOMICTBA MUKPOICTANICH Ha MIJUIMOHAX «MIUKPOCKOITMIECKNX (padpUK» 1
MHOXECTBO IPYTUX, CTOJb Xe (paHTaCTUICCKUX mepcriekTuB [Feynman,
1959]. C Tex mop mpoI1iuio NOYTU HECKOJIbKO AECATUIETUH, B TEUEHUE KOTO-
PBIX TEXHOJIOTUH MCITOJIH30BAaHUS M 00paOOTKH BEIIECCTBA HA MUKPOCKOITH -
YeCKOM YPOBHE ACMCTBUTEIHFHO HEITPEPHIBHO Pa3BUBAJIMCH M COBEPIIIEHCTBO-
Baymich. OUeHb BaXKHBIM COOBITHEM CTaJI0 M300pPETCHNE CKAHUPYIOIINX
TYHHEJIbHBIX MUKPOCKOIOB B 1981 rogy (mo3Bonusiiee HpU3NKAM HETIOC-
pPEeICTBEHHO HAOOIATh 3a TTOBEICHNEM OTHCIBHBIX AaTOMOB Ha Pa3IMIHBIX
TIOBEPXHOCTSIX), 32 KOTOPBIM ITOCJICIOBAJIO M CO3MaHNE aTOMHO-CHIOBBIX
MUKpOocKoroB (ACM), KoTopble 4epe3 HECKOIbKO JIET CO31aJIM BO3MOX-
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HOCTb JIaXKe CMEIATh WIN «IBUTaTh» OTIEIbHBIC AaTOMBI ITO TTOBEPXHOCTH. B
Havase 80-X TOI0B MOSIBUJIMCH MEPBbIE CTaTb M KHUTHU D. JIpekciepa
[Drexler, 1981, 1986], mocBsiiieHHbIE MOJIEKYISIPHBIM HAHOTEXHOJIOTHUSIM
(MHT), a no3nHee oH ocHoBay MHcTUTyT ITpordo3os (Popcaiit)® 4, 3aHu-
Maroiuiics mpoonemamu pa3sutus HT. 3a mocnenHee necarunerue XX Beka
Y TTOCJICAYIOIINE TOMbI YK€ ObUIM MOJIyYeHbI Ype3BbIYaiiHO 1ICHHbBIC HOBBIC
pe3yJIbTaThl BO MHOTMX OTPACJIsIX HAHOHAyKW M HAHOTEXHUKHU, U3 KOTOPBIX
Jaxe TPYIHO BBIIEIUTH Haubosee nHTepecHble. Oco0o claeayeT OTMETUTh
OTKPBITUE YIJIEPOTHBIX HAHOTPYOOK M pa3pabOTKy UX MPUMEHEHUs B ca-
MBIX pa3HOOOPA3HBIX CUCTEMAX. Y3Ke ceiiuac MOKXHO CEpbe3HO FTOBOPUTH O
CO3JaHUM Ha 3TOM OCHOBE JIEMEHTOB TPAH3UCTOPOB, BOZMOXKHOCTH TTOCT-
poenust u3 monekyn JIHK kyOuueckux u Ipyrux TpeXMEpHBIX CTPYKTYp U
HCITOJIb30BAHMM OTAEIbHBIX MOJIEKYJI B KQUeCTBE JIEKTPOHHBIX TIEPEKITIO-
yareseil. KOHCTpyUpyIOTCsI HEOPraHMYECKUe CTPYKTYPHI B BUJIE JIBUTATEIs
(IIPMBOAMMOTO B IEHCTBUE «OMOMOJIEKYJISIPHBIM MOTOPOM>» ), PEaIU3YIOTCSI
BBIYMCJIUTENIbHBIE MPOLECCHI B MOJIEKYJISIPHBIX cUCTeMax (IIPUHIIAIT Jeii-
CTBUSI KOTOPBIX HAITOMUHAET paboTy MeXaHMYECKOM TIaHeTapHOM Tiepeaa-
4K), UCCIIEAYETCS ABMKEHME MOJIEKYJT KWHE3MHA B HAHOTPYOKAX U T.11. DTH
paboThl HE TOJIBKO MMEIOT OIPOMHOE TEOPETUYECKOE 3HAUEHHME, HO U OT-
KPBIBAIOT IIMPOKUIA TIPOCTOP IJIsT TTPAKTUYECKUX MPUMEHEHMIA, B CBSI3U C
YyeM yxKe K KOHITy 90-X rofoB MOYTH BCE pa3BUThIC CTpaHbl HAYaIM IIEAPO
¢uHaHCUPOBaTh HAYYHO-UCCIEAOBATENbCKIE PAOOTHI B 00JIACTY HAHOTEX-
Hosoruu. O6111as1 TeHASHIMS ObLTa MTOATBEPXKISHA U YKPeTlJIeHa YTBePKIe-
HueM B 2000 roxy u3BecTHol HallmoHaabHOI HAHOTEXHOJIOTMYECKO MHU -
muatuBsel (HHU) IMpasurensctBoM CILIA, mpuMepy KOTOPBIX ITOCTAEI0BATINA
U MPaBUTEILCTBA MHOTHX APYTUX CTpaH (CM. paszaen 2.5).

1.4. NepcnekTUBbLI N onacHocTn pa3suTua HT

1.4.1. Ouesuodnvie npeumywecmea npumenenus HT

Pazymeercs, HT sBAsIOTCS UCKITIOUMTEBHO MPUBJIEKATEIBHBIMU C CaMbIX
Pa3HBIX TOYEK 3PEHUS, YTO OBLIO MOAYEPKHYTO B MyOJIUKALIUSX YITOMUHAB-
1Ierocs BbIlIe ceMUHapa 1o couuaibHbiM aciektaM HHW 2000—2001 ro-
noB [Roco and Bainbridge, 2001: 3—11; cMm. Takke Anton et al., 2001]. U3
OCHOBHBIX acrekToB U mpuioxeHnit HT, nmeromumx orpoMHoe coluaib-
Hoe, (PMHAHCOBOE U MOAUTUYECKOE 3HAYEHUE, CTOUT BBIICIUTD CIIEAYIOIINE:

e TIOJNlydeHHME OYCHB JICTKMX M OYCHB IIPOYHBIX MAaTePUAJIOB C 3aJaHHBIMHI
CBOWCTBaMM, ITO3BOJISTIOIIMI CO3[aBaTh HOBEIC YCTPOMCTBA M TpaHC-
ITOPTHBIC CPEIICTBA;
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*  CO3JaHME MUHUATIOPHBIX Y BEHICOKOA((MEKTUBHBIX KOMIIbIOTEPOB M JaT-
YUKOB;

e IIPOM3BOJCTBO HOBBIX (hapMalleBTUYECKUX MPEIapaToB Ha OCHOBE CO-
YyeTaHUsI OMOJIOTMYECKUX U CUHTETUYECKUX BEIIECTB;

e 3HAYUTEJbHOE YCKOPEHME IPOIECCOB CEKBEHUPOBAHUS (MMEIOLINX
MPUHLIUIIMAILHOE 3HAYCHKE JJISI pa3BUTHsI TeHHOM MHXXEHEepUH), CO3/1a-
HME CHUCTEM MHIUBUAYaJIbHOIO JICUEHHUsI, TapreTHast (1iejieBasi) 10CTaB-
Ka JICKapCTBEHHBIX ITPEIapaToB K TPeOyeMbIM OpraHaM B OpraHM3MeE;

*  CO3IaHUE MCKYCCTBEHHBIX MaTepUAIOB JIJIsI AMarHOCTUKH TTPOIIECCOB B
JKUBBIX KJIETKAX, IIPOU3BOICTBO OMOCOBMECTUMBIX MMILJIAHTAHTOB,;

e co3maHue BbICOKOA((MEKTUBHBIX CUCTEM ITPEe0Opa30BaHUsI COTHEUHOM
SHEPruu;

e CcO3IaHME BHICOKOI(M(MEKTUBHBIX TOIUIMBHBIX 3JIEMEHTOB M MaTepua-
JIOB, TO3BOJISIIOIIMX aKKyMYJIMPOBATh U YAEPKUBATh BOIOPO/I;

e IIOJIyYeHME HAHOCTPYKTYPHBIX KaTaJu3aTOPOB JIsi UCIIOJb30BaHUS B
HM3KO3HEPIeTUYECKMX U BKOJIOTMUECKU YUCTHIX IIPOU3BOICTBAX;

e OpraHu3alys IIPOM3BOACTBA CBETOUIYUYAIOIINX IUOI0B, MTOTPEOJIAIO-
IIMX OYCHb HEOOJIBIIIOE KOJUYECTBO JIEKTPOIHEPIUH;

e pa3paboTKa MPOCTHIX U ACIIEBbIX METOIOB OYMCTKUA M 00ECCOTMBAHUS
BOJIbBL;

e CO3IaHHE HOBBIX CEIBLCKOXO3SICTBEHHBIX MPENapaToB 1 YIOOpeHU, a
TaKKe METOJOB TeHETUUECKOI MOIUMUKALIUU PAaCTEHUI 1 JKUBOTHBIX;

e co3laHMe HEOOIBIIMX MO BECY KOCMMYECKUX arlapaToB U CUCTEM UX
3aIycKa, CoO3aH1e MUHHMATIOPHBIX ABTOMATUYECKUX KOCMUUECKUX CH-
CTEM.

Kpome 3T0r0, CTOUT YITOMSIHYTh M COBEPIIIEHHO (haHTAaCTUICCKIE TIep-
CIIEKTUBBI, CBSI3aHHBIC C BO3MOXHOCTBIO peali3alliy TaK Ha3bIBaeMBbIX
moutekysipHbix HT (cm. pazaen 2.2).

1.4.2. Onacnocmu, céazannvie c pazeumuem HT

Paszymeetcs, ctonb MHoroo6ematomue HT (oTHocsmumecst K pa3andHbIM
00J1aCTSIM HayKU UM TEXHUKW) OJHOBPEMEHHO HECYT B ceOe U Cephe3HbIe
TMIPSIMble Y KOCBEHHBIE OTTACHOCTH, KOTOPbIE MOTYT BO3ZHUKATh CIy4aiiHoO,
10 OIIMOKE WJIM B pe3yJbTaTe HaMEepPeHHbIX nelicTBuil. HermocpencTBeH-
HYIO OITAaCHOCTh Pa3BUTHS U UCITOIb30BaHusT HT MOXKHO CBsSI3aTh IPOCTO C
OOBIYHBIM PUCKOM ITPU TOSIBJICHUM MPAKTUIECKU JTIOOBIX HOBBIX MaTepy-
ajioB wiu usneauii. bojsee cepbe3Has npobiieMa COBPEMEHHOCTU COCTOUT
B HEIPEPHIBHOM YBEJIMYCHUU OOBEMOB ITPOU3BOACTBA HAHOBOJIOKOH U
HaHoyacTull. CBOMCTBA TaKMX BEIIECTB (TOYHEE TOBOPSI, M3TOTOBICHHBIX
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13 HUX YaCTHUII) ellle HeJ0CTaTOYHO U3YyYESHBI, Y CIIELIUAINCThI TOJIKO ITPH-
CTYIAIOT K CEPhE3HOMY M3YYEHUIO UX BO3ACICTBUS Ha 310POBbE YeJIOBEKa
U OKpYyXalolyio cpeay. OmHaKo, Mo NpeaBapuTeIbHO MOJTyYEeHHBIM JaH-
HBIM, OHM BOBCE He 0€300MIHBI, ITOCKOJIbKY M3-3a MaJIbIX pa3MepOB CIIO-
COOHBI ITPOHMKATB Yepe3 KJICTOUHbIE MEMOPaHbI Y€JI0OBEUECKOIO OpraH13Ma
[ETC, 2003a and refs; Hovard C.V., 2003 and refs; Colvin, 2003; Brumfiel,
2003]. Ha cemuuape NNI 2000—2001 romoB, MOCBSIIIEHHOM TJI00aJIbHBIM
1 o0l1IecouanbHbIM acriekTaM pa3BuTtust HT, OblIu oTMedYeHbBI Cpeau ITpo-
YuX CIEAyIolIMe OMAacHOCTU M dTudeckue mpobiembl [Roco and
Brainbridge, 2001: 13—16; Weil, 2001; Suchman, 2001; Meyer, 2001; Tenner,
2001; cm. Takke Anton et al., 2001]:

e OIACHOCTH IS 37I0POBbSI TIEPCOHANA, 3aHSITOTO B HOBBIX MTPOU3BOI-
CTBEHHBIX TIPOIIeCCcax;

e TIPOOJEMBI COXpaHEHMST OKPYKAIOMIeH Cpelbl, CBSI3aHHBIE C KPYITHO-
MacITaOHBIM TTPOU3BOICTBOM HAHOKOMITO3UTHBIX MaTepPUAJIOB, KOTO-
pble OYEeHbB TIIOXO TTOIIAI0TCSl BTOPUYHOI TepepadoTKe;

e TIepecTpoiika TPOMBITIUIEHHBIX TIPOU3BOJICTB, CBSI3aHHAS C TIOSIBJICHU -
€M HOBBIX MaTepUaJiOB W U3MICIINIA;

* 3aTOBapMBaHUE PHIHKA HOBBIMU TOBapaMM, CEPhe3HbIE TIOTPSICEHUS CY-
HIECTBYIONIEH (PMHAHCOBO-TIPOMBIIIIJIEHHOW CUCTEMBI;

e ycuJeHUE YpOBHS 0e3paboTHlIbl, 0OYCIOBJIEHHOE TOSBIEHUEM JIUIIb
HEeOOJIBIIOTO Yrcia pab0OYUX MECT, TPEOYIOIIUX K TOMY € TOCTATOYHO
BBICOKOW KBaJM(UKAIINN;

* yCWJIEHWE HEpaBEHCTBA B JOXO/aX U YPOBHE XW3HU (HaIpuMep, ¢ TOU-
KU 3peHUsT MEIUITMHCKOTO OOCTYXXWBaHUsI), BOSHUKHOBEHUE CBOEOO-
pa3HOI «HAHOIUCKPUMUHAIIUN»;

*  pa3BUTHE OCTPHIX TPOTUBOPEUMII B O0JIACTH OTIpe/Ie/ICHUS TIpaB Ha WH-
TEJUIEKTYaJIbHYI0 COOCTBEHHOCTD;

*  BO3HUKHOBEHUE KOH(DJIMKTA MHTEPECOB B CYIIECTBYIOIINX OTHOIIIEHUSIX
BBICIINX YY€OHBIX 3aBEICHUIT, UCCIEN0BATEIbCKUX IIEHTPOB U MPO-
MBITIIEHHBIX KPYTOB;

* OUYEBUIHBIC PUCKU U OTIACHOCTU T€HETUYECKUX MaHUIYJISIIIUIA ¢ pac-
TEHUSIMU, XKUBOTHBIMU U JIIOIbMU;

* OINACHOCTH, CBSI3aHHBIE C HOBBIMU METOJIaMU 1 MaTepraiaMyu UMILJIaH-
Taluu;

* HEOYECBUIHBIC TIPOOJIEMBI, CBSI3aHHBIE C BO3MOXHOCTSIMU paHHEH 1-
arHOCTUKU OOJIE3HEe, UIsT KOTOPBIX TTOKa HEM3BECTHBI METOJIBI Jieue-
HUS;

* OIAaCHOCTH, CBSI3aHHBIE C BO3MOXHOCTBIO CKPBITOTO COOpa CBENEHUI
U TIPOBENICHUS TAWHBIX ONEpaLUii;



@/4 TInaea 1. Beeodenue

e OIMACHOCTHU HapyIICHMS MpaB JMYHOCTU U TTpaBa Ha 3alllUIIEeHHOCTb Ya-
CTHOI 3K3HU (privacy) rmocpeIcTBOM HaOMIOACHUS WX Jaxke TaliHOTo
BMeIIaTeIbcTBA B (DYHKIIMOHUPOBAHME YEJIOBEYECKOTO OpraH13Ma;

e 00ocTpeHUe MPodJeM odecIieueHUsT IMYHOM Oe30TTaCHOCTH;

e OIACHOCTb CO3MaHUS «CBEPXYMHBIX» U BUPTYaJIbHO HEBUIMMBIX YCT-
poiicTB Ha ocHoBe coueTanuss HT u pa3paboTok B 00J1aCTH MCKYCCT-
BeHHoro uHTeiekra (MUN);

e OIMACHOCTM CO3JTaHMSI HAHOOPYXKHSI, MICKYCCTBEHHBIX BUPYCOB U pa3-
HOOOpa3HBIX areHTOB OMOJIOTUYECKOTO WJIM HEPBHO-TTapaTuTUYECKO-
ro TUMA;

*  HEOOXOMVWMOCTh CO3IaHMsI CUCTEM KOHTPOJISI U CIEXKEHUS 32 Pa3BUTH-
€M HOBBIX TEXHOJIOTUH (ITPU OTHOBPEMEHHOM OIpaHUYEHUHN PacIpocC-
TpaHEeHUsI MHOTUX KOHKPETHBIX CBEICHUIA).

Ha cemmHape ObLUTO TaKKe OTMEUEHO, YTO Pa3BUTHE HAHOTEXHOIOTUIA
JIOJDKHO 00S13aTeTbHO TIPUBECTH K TTOSIBJICHUIO HOBBIX, HETIPEICKA3yeMBIX
po06IeM KaK C TTOJOXKUTEIBHBIMU, TaK M C OTPHUIIATETbHBIMHU TTOCICICTBY -
avn. Hammpumep, passutre HT MOXeT IMIpUBECTH K 3HAYUTEITLHOMY YBE-
JIMIEHUIO TIPOHOJDKATEIBHOCTH XKU3HU (UTO, B CBOIO OUYepedb, BHI30OBET
HEOOXOIMMOCTh N3MEHEHMSI TICHCUOHHOTO 3aKOHOAATEIBCTBA U T.1. ), WJIN
IV POKOE MCITOIb30BaHNEe HAHOYACTHIL MOXET TIPUBECTH K CEPhE3HBIM
OMOJIOrMYECKUM U3MEHEHUSIM B OKpyXKalolllel cpene (Kak 3TO UMeJIO Me-
cto ¢ mpumeHeHuem NJIT), ucnpasieHue MOCAEACTBUIN KOTOPBIX MOXET
0Ka3aTbhCs BeCbMa CJIOXKHOUW M JUIMTEJIbHOM 3a1a4deit.

s ydgeta ¥ MpemoTBpaIleHUs OTTAaCHOCTEe ceMMHap PEeKOMEHIOBAI
HayaTh M3YUYCHNE HAYUYHBIX, TEXHOJIOTMICCKUX U COLTMATBHBIX ITOCTICICTBII
HAHOTEXHOJIOTHM Ha OCHOBE CHUCTEMHOTO WM MEXIUCIUTUIMHAPHOTO
nojaxoa, yaenasisi o0coboe BHUMaHUEe HAyYHO-COLIMAJIbHBIM acIieKTaM pac-
cMmatpuBaeMbix npoodsiem [Roco and Bainbridge, 2001: 20—24]. ITo3nHee
TIOXOXME PEKOMEHIAIINY OBIITN TIPEIIOXKEHBI 1 COBMECTHBIM aMEepUKaHO-
eBpOIeiCKUM ceMUHapoM ITo HaHoTexHosioTusiM [Roco and Tomellini,
2002: 21—-24]. Crout ocob0 oTMeTuTh, uTO B 0030pe HHM 2002 roma mo-
YTU HET YIIOMUHAHUI O BO3MOXHEIX COIIMATBHBIX MOCIEICTBUSX CaMOM
WHUIIMATABEI WA CBSI3aHHBIX C HEM MporpamMMax (pMHAHCHUPOBAHUS MC-
cnenoBanuit [NNI Committee, 2002: 34, 35, 48, 49]. ITonbiTKa 00paTUTH
BHUMaHNE OOIIECTBEHHOCTH Ha «IBHYIO HEAOCTATOYHOCTD YMCTIA CEPhE3-
HBIX HAYYHBIX MyOJMKAIIUHA ITO0 STUYECKUM, TIPAaBOBBIM 1 COITMAIEHBIM ac-
nekTaMm BHeapeHuss HT» OblTa mpenmprHsTa TPYIIION Bpadeil 1 crieima-
JucToB no 6uoatuke [Mnyusiwalla et al., 2003]. CTOUT OTMETUTDH TaKKe
BAXHYIO MYOJIMKALUIO OMHOTO 13 KoopauHaTopoB HHU mo oOumm Bor-
pocam [Roco, 2003a]. XoTs B Heil mouTu He 00CYKAAIOTCSI U HE YITOMUHA-
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J0TCSI BO3MOXHBIE COIIMAIbHbBIC MTOCASACTBUS BOCHHBIX mpuMeHeHuit HT,
OJIHAKO aBTOP YIEJSIeT 00JIbIII0e BHUMAHKE MEXKIYHAPOIHOMY COTPYIHU-
YECTBY B 3TOI 00JIaCTH U IaXKe TIPU3HAET, YTO O0JIee YeTBEPTU UCCIeI0Ba-
Huit mo nuaun HHU ¢puHaHcupyercss UMEHHO OOOPOHHBIM BEIOMCTBOM
CIIA (cm. pazmen 3.1.1).

Hcxoast u3 3TUX MOTEHIIMATbHBIX OITACHOCTE!, HEKOTOPYIO 00ECIIOKO-
€HHOCTB CTaJla IIPOSIBJISITH O0IIECTBEHHOCTb, PE3YJIbTATOM Yero CTaJIM ITy0-
nmukanuu ['pyrnmer ETC [ETC, 2003, 2003a]® u n3BeCcTHO# OpraHM3alun
I'punnuc [Arnall, 2003]. C apyroii CTOPOHBI, MHTEPEC K TTOCIEACTBUSIM pa3-
ButKst HT Havyay nposiBiisITh M HEKOTOPbIE ITapJIaMeHTCKKE U ITPaBUTEIIb-
CTBeHHbIe opranusaimu. Hanpumep, B [epMaHuu npeaBapuTeIbHOE HC-
clenoBaHUE 3TOM MpoOJaeMbl OBIIO MPOBEACHO IO MHUIIMATUBE
MuHuctepcTBa oopasoBaHus 1 Hayku etie B 2000 romy [Malanowski, 2001;
cM. Takke Dachmann and Zweck, 2001]. TTo3guee (B 2002—2003 romax)
OoJiee MOJIHOE U3YYEHUE ITOM MPOoOIeMbl ObLIO ocyliecTBIeHO CyK00i
cozeiictBus pa3BuThio Hayku DenepanbHoro napinamenTa [Paschen et al.,
2003]’. ITanara npencraButeneit Konrpecca CILA mpoBesna cirylaHus 110
atoii mpobaeme B anpene 2003 roga [House, 2003], a B Be1ukooputanuu
nmokyMeHT BRTF B stuBape 2003 romga pekomeHnoBai [IpaBuTeabcTBy Mpo-
SIBUTH OOJIBIIIYIO OTKPBITOCTh, OPTraHU30BaTh MyOJIMYHbIEC 1e0aThl U Oosee
CTpPOTO OLIEHUTh OMacHOCTHU, cBsa3aHHbIe ¢ pa3BuTuemM HT [BRTE, 2003].
B urone 2003 roga OTtaen HayKy M TEXHOJIOTUM MUHUCTEpCTBA TOPTOBIU
U TIpOoMBIIIIeHHOCTU Benukooputanuu nopyuns KoposeBckoMy HaydHO-
My obiectBy U KoposieBckoit akaneMuy MHXEHEPHBIX HayK TIIATEIbHO
M3YYUTh TIPEUMYIIECTBA U OMACHOCTHU, CBsI3aHHbIC ¢ TIpuMeHeHuem HT
[Royal, 2003]. Cepbe3HOCTb TEMBI CTaa OUeBUIHOI, Koraa B nekaope 2003
roma Konrpecc CIIIA pemuia ocHOBaTh ClieliMalbHbI AMEpUKaHCKUI
LIEHTP MOJATOTOBKY K HAHOTEXHOJOTUM, KOTOPBII TOJDKEH U3YYaTh «...CO-
LIMaJIbHBIE, 3TUYECKUE, DKOJOTUYECKIUE, 00pa3oBaTe/IbHbIC, IPABOBLIE U
IPOYME MPOOJIEMBI K... IIOATOTABIMBATH JOKYMEHTHI, TTPEIYIIPEXKIAIOIIIE
0 BO3MOXHBIX ITOCJIEACTBUSIX UCCIeNOBaHUI U nipuMeHeHnit HT»
[Congress, 2003]. Takum o6pa3oM, MOKHO C YBEPEHHOCTbIO YTBEPKIATh,
YTO IPaBUTEJIBCTBA U IMapJIaMEHThl MHOIMX CTpaH YXe ceiiuac Cepbe3HO
03a004eHbI IMpodJieMaMu pa3BuTus U mpumeHenus HT.

1.4.3. Onacnocmu, ceéa3zanHble C pazeumuem
MOACKYASAPHBIX HAHOMEXHOAOUIL

OO0 OCHOBHBIX OTTACHOCTSIX U PUCKaX, CBSI3aHHBIX C Pa3BUTHUEM TaK Ha3bl-
BaeMbIX MOJIEKYJISIpHBIX HaHOTexHomoruii (MHT), mpemnymnpexnan eie B
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1986 roay M3BECTHBIN CIIELMAIUCT DpUK JIpeKciep, KOTOphlii Ha OCHOBE
KOHUEIIMN CaMOBOCITPOU3BOISIIIUXCS HAHOYCTPOICTB TIEPBLIM YIIOMSI-
HYJl O BO3MOXXHOCTU BO3HUMKHOBEHMSI CTaBIlIEil 3aTeM 3HAMEHUTOM IMpe-
CJIOBYTOI1 «cepoii cnusm» (grey-goo). [Ipobaema (M BO3HUKIINI Ha ee OC-
HOBE TepMHH) OCHOBaHa Ha onaceHusIX Jpekciepa v psiga Apyrux yueHbIX,
YTO MOSIBJICHUE Ha IJIAHETE «BCESIMHBIX» HAHOCTPYKTYP PaHO WJIM TTO3THO
MPUBEIET K TOMY, YTO TaKME CTPYKTYPhl HAUHYT «IepepadaThiBaTh» BCE
OpraHMYeCcKoe BEIeCTBO Ha Hallleil IlaHeTe. B ¢Bsi3u ¢ aTuMM mpemy-
MPeXACHUSIMU OBLTU JaXKe MPeIOKEeHbl HEKOTOPbhIE BapUaHThI MPEBEH-
TUBHOTO OTpaHUYEeHUs BO3MOXHOCTE HaHoacceMbepoB &, [To3nnee MH-
CTUTYT IIPOTHO30B YyueJI 3TH OITaCEHMS 1 OITYOJIMKOBAJI CIIMCOK ITPUHIIMIIOB
U PEKOMEH/IALNI, OTHOCSIIIUXCS K TTPOSKTUPOBAHUIO M CO3AaHUIO CaMO-
Bocripou3sBoagmxcs yctpoiicts [Foresight, 2000].

I[ToMKMMO 3TOr0, B HEKOTOPBIX MMyOIMKAIIMSIX COACPKATUCH ITPELYTIPEK -
JIEHUSI ¥ O BO3MOXKHBIX COLIMANIbHBIX prcKaX, cBsizaHHbIX ¢ MHT [CRN,
2003]. B yacTHOCTH, CYILIECTBYET OMACHOCTh KPYIMHBIX SKOHOMUYECKUX
MOTPSICEHMI, KOTOPBbIE MOIYT CTaTh PE3YJIbTATOM MacCOBOTO IPOM3BOJI-
CTBa JICIIEBBIX TOBAPOB OAHOBPEMEHHO C PE3KUM COKpAIlleHUEM 3aHITOC-
™ (Tmockoabky HT-nmpousBoacTsa, mo-BUAMMOMY, OYIYT 0OXOIUTHCS TTO-
yTH 0e3 yyacTtus 4yejoBeka). [IpobiemMa cBsizaHa ¢ pa3BUTHEM CUTYyallUH,
KOT/Ia JIaxe JIEeHIeBbIe TOBAPhI, IPOMU3BOIMMBIE 110 TAKUM HOBEMIIIMM TeX-
HOJIOTUSIM, OKAXYTCsI CJIMIIKOM JOPOTUMM JJIsi HUIIIETO HACeJeHMUs, B pe-
3yJIbTaTe YeTO BO3PACTET MOKAa3aTe b MUMYIIIECTBEHHOI'O HEPABEHCTBA, YTO
MOXET IPUBECTH K CEPbE3HBIM COIMATbHBIM MOTpsiCeHUsIM. CyIlecTByeT
OIIaCHOCTbh, YTO ITOBCEMECTHOE pacIpOCTpaHEeHNEe MUHUATIOPHBIX JaTYl-
KOB B COYETAHUU C IOSIBJICHHEM CBEPXMOIIHBIX KOMIIBIOTEPOB CO31ACT
BO3MOXHOCTb TOTAJIbHOM CJIEKKHU 3a BceMM rpaxkaaHamu. Kpome aToro,
OYEBUJIHO, UTO Pa3BUTHUE M MACCOBOE MCITOJIb30BaHUE BBOIMMBIX B Opra-
HM3M YMIIOB I'PO3SIT BO3MOXKHOCTBIO IIOJTHOTO KOHTPOJISI Hall (hU3UIECKUM
U IICUXUYECKUM COCTOSIHUEM JIIOJICH.

OcTpy1o MOJIEMUKY 1 OOJIBILION MHTEPEC BHI3BAIN padOThl U3BECTHOTO
CIelragrucTa B 00J1aCT BRIYUCIUTENbHON TeXHUKHU b. JI>KosI, KOTOpBIii B
CBOUX IIpeICKa3aHUsIX ClIeJIall ITOIBITKY O0ObeAMHUTD B €AMHOE 11eJI0€ MHO-
r'Me pa3HOIUIaHOBBIE OMTACHOCTH Pa3BUTUSI HOBEUIIIMX TeXHomoruii [ B. Joy,
2000] °. Mcxonst U3 mocjaeaHux goctiskeHnii renetuku, HT u po6oTorex-
HUKMU, JIKoi mpenymnpexkaaeT 00 ONacHOCTH 3aCUJIbsi pOOOTOB Y BO3MOX-
HOCTU MX MacCOBOT'O CaMOBOCIIPOM3BEACHUsI, YTO TPO3UT YEJIOBEYCCTBY
HeMUHYeMO# ruoesblo. OH CUMTAeT, YTO BO3HMKAIOIIKME TEXHOJOTUHU SIB-
JITIOTCS. HACTOJBKO 3(P(EKTUBHBIMU M MOIIHBIMU, YTO YEJIOBEUECTBY HE
YIACTCS CIEPXKATh UX KAKUMU-TU00 «OTPaHUYEHUSIMU», U €IMHCTBEHHOM
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BO3MOXHOCTBIO M30€XaTh r'MOe/IN SIBJISIETCSI OTKAa3 OT OMACHBIX TEXHOJIO-
I'Mii ¥ BBEJCHNE 3alIPETOB Ha HEKOTOPBIC BUIIbI UCCIICIOBAHUIA.

B oTBeT Ha 3TH MpenynpeXAeHUs CIELMATUCThI 110 MOJICKYJISIPHBIM
HaHOTEXHOJIOTUSIM (KOTOPBIX YK€ MOXKHO Ha3BaTh, IO COBPEMEHHOI Tep-
MuHojoruv, MHT-coo01iecTBoM) OIyOIMKOBaIU CEPUIO paboT [CM., Ha-
npumMep, Reynolds, 2002], B KOTOpBIX MOAUEpKUBAIaCh OTIACHOCTD 3arpe-
Ta ¥ BO3MOXHOTO IIepeperyJnpoBaHusl (TEpPMUH U3 TEOPUU YIIPABICHMS)
HCCIIeOBaHMl B naHHOI oOyiactu. bosiee Toro, nBoe mpeacraBUTeNeii
MHT-coobmiecTBa naxke ocHoBaau LIeHTp OTBETCTBEHHOIT HAHOTEXHOJIO-
MM, OIyOJIMKOBABIIMI CIIMCOK MPEATIOIAaraéMbIX ONAaCHOCTEN U MIPEAJIO-
JKEHUI, CBOISIIIUXCS K JOBOJBHO YMEPEHHBIM OIPAHUYECHUSIM Ha MCCIIe-
nmoBaHusg [CRN, 2003]. B aToi#t ¢cBA3M MOXHO JUIIb JOMOJHUTEIBHO
OTMETUTh, YTO OCHOBHBIe KOHLIeTTLMK MHT-coob1iecTBa (0€CKOHEYHOCTh
CYIIIECTBOBAaHMSI Y€JI0BEYECTBA, OECCMEPTHE, KOJIOHU3ALIMSI YeJIOBEYECTBOM
KOCMUYECKUX TTPOCTOPOB U T.II.) MPEACTABISIIOTCS OMHOBPEMEHHO CITOP-
HBIMU, MHOTOOOEIIAIOIIMMI U TIpUBJIeKaTeIbHBIMU (CM. pasnen 2.2).

1.5. PaHHMe ny6onukauum o BO3MOXHbIX
BOEHHbIX MPUMEeHEeHNAX HaHOTeXHoNnoruu

HanxoTtexHoMOTHST IBHO 00J1aacT OTPOMHBIM TTOTCHIIMAIOM, M TICPCITeK-
TUBBI €¢ BOCHHOTO TIPUMEHEHUS BEITJISISIT BECbMa BITCUATIISIONIC. Y IM-
BUTEJIFHO, YTO B HAyYHOI INTepaType BOGHHOMY HUcIoIb3oBaHmio HT mo
CHX TIOpP YICISITIOCH OUYeHBb Majo BHUMaHMS. CTOUT OTHECIBPHO OTMETHTD,
YTO caMa BO3MOKHOCTh TAKOTO MCITOTb30BaHMS HE TOJBKO OblJIa OCO3HA-
Ha, HO 1 TIpEKPacHO OMMCaHa CAaTUPUICCKH B IIPON3BEICHUSIX N3BECTHOTO
moJTbcKoro hanTacta Cranucnana Jlema eme B 1983 romy [Lem, 1983], MHO-
TUe WIEHW M CIOXKETHI IEeIbIX ITPOU3BEICHUIT KOTOPOTO OBLIM HEIIOCPEI-
CTBEHHO nmoueprnHyThl U3 KoHuenuuu MHT. Hdaxe mocne npunatus HHU
B CoequneHHbIx LlTaTax, korna cesizannbie ¢ HT mpobiemMbl 6e30macHO-
CTH ¥ OOOPOHBI CTAIM OOCYKIAThCSI HA CAMOM BBICOKOM YPOBHE, OCHOB-
HOM yIIOp B ITyOIMKALMSIX IeJIaics Ha CPeaHECPOIHBIC TIPOTHO3EI pa3BU-
THSI U HauOoJee SIBHBIC PEBOJIOIMOHHEIC TTOCICACTBUS MCIIOIh30BaAHMS
HOBBIX TEXHOJIOTHIA.

B 3TOM pasmene KHUTH aBTOP TIOIBITAJICS OTOOpaTh HanboJee Xapak-
TepHBIC 1 M3BECTHBIC MyOIMKALIMM BECbMa OOIIeil HAIIpaBICHHOCTH, OT-
HOCSIIHeCs K ITpobjIeMaM IIpeaItoaaraeMbIX BOeHHBIX TTpuMeHeHuit HT u
BO3MOXKHOCTH KOHTPOJISI HaJl HOBBIMU TUITAMU BOOPYKEHUI B 3TOM 00Ia-
ctr. CchIIKM Ha 0oJee IeTaabHBIe 00CYXKICHUS TeXHUUSCKNX M BOCHHBIX
Bo3MoOXHocCTelt mpuMeHeHUsT HT (Hampumep, MaTtepuanbl ceMUHapa
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Apmunu CIIIA no nmpobiemaMm «apMeiickoil HaHOTexHomoTum», US Army
Workshop on Nanoscience for the Soldier) MoXXHO HaliTU B ITyOJIMKaLIMSX
[ARO Nanoscience, 2001] '"u B tuteparype K riaBam 3 u 4.

1.5.1. Ilybauxauyuu 9. Jlpexcaepa (1981—1991 200w1)

B 1981 roay craBiIMii BIOCAEACTBUM BeCbMa MU3BECTHBIM CHELMATUCT
K. Bpuk [Jdpekciaep MpeacTaBuil CBOIO KOHIEITIINIO «MOJIEKYISIPHOTO KOH-
CTPYHUPOBaHUSI», HO OH YITOMSIHYJI TIOTCHIIMATbHBIC OITACHOCTH TIpejiara-
€MOIi TeOpUH JIMIIIb B TTOCJeIHEN (Ppa3e cBOEl MepBOii CTaTbU HA ATy TEMY
[Drexler, 1981]. B cBoeii 6oJiee mo3nHel KHUTe, o3arjaBieHHON «Mariu-
HBI co3nnanust» (Engines of Creation), KOTopast 03HAKOMUJIA IIIPOKYIO 00-
11IECTBEHHOCTh ¢ MHOTMMU uaessMu HT 1 mostyuniia impoKyto U3BECTHOCTh
[Drexler, 1981], oH TOCBATUII 3TUM BOTIPOCAM YKe JB€ IJ1aBbl, 1aB UM BECh-
Ma CUMBOJIMYHBIC U XapaKTepHbIE€ 3ar0J0BKM: «MallliHbl YHUYTOXEHUST»
u «Crpaterus BoikuBaHust» [ Drexler, 1986—1990; rmassr 11 u 12]. I[Tomu-
MO OOIINX OTIAaCHOCTE! (YITOMWHABIIASICS BEIIIC «Cepast CIIN3b» U BBITEC-
HEHUE YeJI0BEeYECKOM pachl), OH OTMETUJI B KHUTE €11Ie OIHY, @ UMEHHO —
HaMepeHHOE HCITOJb30BaHUE PETJIMKATOPOB U CUCTEM C UCKYCCTBEHHBIM
WHTEJJIEKTOM B BOEHHBIX LieJisiX. PervkaTopsl, o MHeHUIo JIpekciepa,
OynyT MpeaHa3HayaThCsl IJ1s1 MAaCCOBOTO MPOU3BOJACTBA BHICOKOTEXHOJIO-
TUYHBIX BUAOB OPYXUSI U BEIEHUSI BO3MOXHBIX MUKPOOUOJOTUUYECKUX
BOMH, a CUCTEMbI UCKYCCTBEHHOTO MHTEJIEKTa — JIJISI TIPOEKTUPOBAHUST
HOBBIX TUIIOB BOOPYXXEHUIi, pa3padOTKN CTpaTeruy U MpoBeaeHUus 0oe-
BBIX onepaluii. [Ipekciep npeamnogoXui, 4To Mocje CO3IaHus TaK Ha3bl-
BaeMbIX acCceMOJIEpOB JII0OOE TOCYIAPCTBO MOXET OUE€Hb OBICTPO MOBBICUTh
CBOIO BOEHHYIO MOIIb U BO3MOXHOCTH, UYTO MOXET MPUBECTU K PE3KUM U
JpamaTtrudeckKuM udmeHeHusM'! . TToCKOIbKY IS IIPOM3BOICTBA PEILIMKA -
TOPOB TpeOyeTCs JUIIb OYeHb HEOOJbIIOE KOJUYECTBO BellleCTBA OObIY-
HOTO THMA (HEe HY>KHbI PEAKNE U30TOITbI U T.I1.), X MOSIBJIEHUE MOXKET CTaTh
ropasno 6oJiee OMacHbBIM JJIS MCTOPUU YEJI0BEYECTBA, UYEM CO3IaHUE aTOM-
Ho#t 60MOBbI. C Apyroit CTOPOHbI, TaKKe HAHOMAIIIMHBI HEPEIKO MOTYT OKa-
3aTbCsl Topasno 3¢ @ekTruBHEEe OOMO WM OPYKHUS, HAIIpUMep TIpU cOo3/a-
HUU OECIOTUYECKUX (OpM MpaBIcHUS (OpTaHU3aIlMI CICXKKHU 3a
HaceJieHMeM, KOHTPOJIb CO3HAHUS U Teja U T.11.). 1151 600pbObl ¢ HagBUra-
IOIIENCsT OMAcHOCThIO JIpekciep naxe MpeaaoXusa, YToObl Beayllue aep-
JKaBbl MPUHSUIM MEPBI TT0 OTPAHUYEHUIO UX Pa3BUTUS, HAITPUMED TTOCPE-
CTBOM 3allpeTa Ha pa3paboTKy U ITPOU3BOJCTBO, 3aCEKPEUMBAHUE CBSI3aHHOM
C 3TUM UH(OpPMaALIUK U T.T1. B 1nTenbHOM NepcrnekTruBe, OMHAKO, BEIPUCO-
BBIBAETCSI M KAPTMHA OPTaHU3AINN «aKTUBHOM 3aIlIUTHI», T. €. CO3IaHNE aB-
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TOMaTUYECKMX OOOPOHUTEIBHBIX HAHOMAIIIMH, KOTOPbIe OyayT O0POThCS
C peruIMKaTopaMu Bcex BUIoB. B kHurax JIpekciaepa, HalmucaHHbBIX B TOIbI
XOJIOMHOW BOMHBI, CONEPKUTCS HaXe MPU3BIB K COTPYAHUYECTBY B 3TOU
obnactu ¢ CoBerckuM Co1030M Ha 3TOI OCHOBE (ITpaBia, IPU TEXHOJIOTU-
YECKOM ITPEBOCXOJCTBE AEMOKpPATUUYEeCKUX COIO3HMKOB). [1o Bceit BUumu-
MOCTHU, TPAAULIMOHHBIE METOIBI KOHTPOJISI HAJl BOOPYKEHUSIMU, OCHOBaH-
HbIE Ha TIPOBEPSIEMbIX OIPaHUYEHMSIX UX KaueCTBa U KOJIMYECTBA, SIBHO HE
UMEIOT cMbIca Tpu ucroib3oBaHuu HT-BumoB opyxust. [IpenmyiiiecTBoM
YIIOMUHABILIEICS BBIIIE «aKTUBHOM 3alIMThl» BBICTYIAET TO, YTO €€ MpPU-
MEHeHMe obecrieunBaeT 00OPOHY, He Co3daBasi YrpO3bl TPOTUBHUKY.

B cBoeii crnenyronieii knure, HanmucaHHoii coBmecTHo ¢ C. Tletepco-
HoM, 3. JIpekciep BHOBb MOCBATUII OTAEIbHBIC TJIaBbl OIMTACHOCTU CO3/1a-
Hust MHT 1 BO3MOXHBIM MOJTUTUYECKUM MepaM €€ MpeaoTBpalleHUs
[Drexler and Peterson, 1991; rmaBel 12, 13]. ABTOpBI 1OKa3bIBAIOT, YTO CIIY-
yaliHble WJIM He3alIaHUPOBaHHBIC MOCIEICTBUSI MHOTUX pa3paboToOK B
9TOM 00JaCTU MOXKHO MPEIOTBPATUTh BBEACHUEM COOTBETCTBYIOIIUX MEp
MPEIOCTOPOKHOCTU U OE30IMAaCHOCTU, OJHAKO SICHO, UYTO OCHOBHBIE OIac-
HOCTH U PUCKU OYIYT CBSI3aHBI, KOHEUHO, UIMEHHO ¢ HAMEPEHHBIMU JIeii-
CTBUSIMU WJIU 3JI0YIIOTpeOJeHMEM HOBBIX YCTPOMCTB MM MaTepuaioB. B
CBETE 3JIOBEIICI OMMAaCHOCTU Havajla HOBOI FOHKM BOOPY>KEHUI B 001aCTU
HT nHaubGonee mpuBiekaTeIbHON KaxeTcs Uaes opraHm3an 3PHeKTUB-
HOM MEXTYHapOIHOU CIy*KObl KOHTPOJISI, OMHAKO €€ OpraHu3alus, oue-
BUIIHO, SIBJISIETCS] OU€Hb HEMIPOCTHIM M MaJIOBEPOSITHBIM cOoObITHEM. Kpo-
M€ TOTro, OpraHu3alus JI000i CIyKObl KOHTPOJSI TpeOyeT BpeMEeHHU, 3a
KOTOPOE BITOJTHE MOXET OBITh pa3paboTaH HOBBII BapuaHT HAHOOPYXKUS U
T.0. DTO OOCTOSITEILCTBO SIBISIETCSI OUEBUIHBIM JIsT OOJIBIIMHCTBA aBTO-
pPOB, CBSI3aHHBIX C pacCMaTprMBaeMOl MPoOJIeMOli, BCACACTBHE YEro 00-
IIKMe TIePCIeKTUBBI (HE3aBUCUMO OT 3aHMMaeMOll aBTOpaMM ITO3UIIUM)
JAaJIeKu OT ONTUMU3Ma. MeXIyHapOIHbBIN 3ampeT Ha MPOBeAeHUE UCCTIe-
JIOBaHUI BPSII JIM CTAHET pa3yMHBIM pellIeHUEM MTPOOJeMBbI XOTsI ObI TTOTO-
My, UTO HE BCE€ rocyaapcTBa OyIyT eMy MOTYMHSTHCS, B pe3yabTaTe Yero
HaHOTEXHOJOTUYECKME MCCIeI0BaHUsI OyayT MPOCTO TMepeBeaeHbI B pa3-
pSIT «CEKPETHBIX» BOCHHBIX pa3paboToK. M3 MITy omuchiBaeMbIX HIUKE
MpeAnojaracMbIX CIICHAPUEB Pa3BUTHS 2 UL OAUH AaeT HaM IIaHC 13-
OexkaTh clieayrolieil KaracTpodbl (MM KaTacTpo(UIECKOM TOHKU BOOPY-
JKeHUI{) — OH 3aKJII0YaeTCsl B OpraHu3allii HOBOTO TUITa MEXXIYHApOIHO-
rO COTpyIHUYECTBA. Takoe COTPYAHUYECTBO NOJKHO ObITh OCHOBAHO Ha
IIeMOKpaTHUM, KOHTPOJIe Hal Mepeaadyeil TeXHOIOTUii, TOMUHUPOBAaHUU
MHTEPECOB 3KOHOMMYECKOTO B3aMMOJCMCTBUS IepKaB Hall UX BOCHHBIM
COIePHUYECTBOM, ITOBBIIIIEHHOM BHUMaHUU MUPOBOTO COOOIIIECTBA K BO3-
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MOXHBIM BOEHHBIM yrpo3aM, OpTaHM3allui «B3aMMHOI MHCIEKIIMU» Ha
OCHOBE OCYIIECTBJICHUSI COBMECTHBIX HAyYHO-UCCIIEN0BATEIbCKUX pa3pa-
0OTOK.

1.5.2. Cuenapuii /1. /[ncepemus (1995 200)

Brictynas Ha mpoBoaumoii MHcTtutyTOoM nporHo3oB IV KondepeHunu mo
MOJIEKYJISIPHOU HaHoTexHoJoruu (1995 r.), orcraBHoi anmupain Jd>sun .
Jxxepemust (OBIBLIMIA 3aMeCTUTEb KOMaHaytolero O0beAMHEHHOTO KO-
MuTeTa HavyajdbHUKOB 1Ta00B CIIIA) mpoyunTan MoJyuyuBIIMA MO3IHEE
IIMPOKYIO U3BECTHOCTh AOKJIAN 1O Ha3BaHUueM «HaHoTexHoI0orMs 1 T10-
GanbHasg 6e3omacHOCTh» [Jeremiah, 1995]. B cBoeM nokitage anMupant re-
PEUYNCIINIT HECKOIBKO OCHOBHBIX IIPUYNH TUTIOTETHUCCKIX BOIH OymyIIie-
ro (BKJIIOYasi STHUYECKNEe KOH(MINKTEI, 00pb0Y 3a MPUPOIHBIC PECYPCHI,
poOIeMbI TIEPEHACEICHHOCTA W COCTOSTHUST OKPYXKAIOIIEH Cpembl, MUT-
panunio, TeXHOJIOTHIECKHE PEBOIOLNN) W TTOTICPKHYJ BO3PACTAIOIIYIO
«BOCHHYIO» poJib MHMopMarun. OH IIpencKa3ajl Takske HeKOTOPhIe KOHK-
pEeTHBIC TIPOIIECCHI, CBSI3aHHBIC ¢ pa3BUTHUEM HAHOTEXHOJOTHIT, — Macco-
BOE TIPMMEHEHNE MUKPOIATIMKOB, BBCICHUE B UCJIOBEUCCKUI OPTaHN3M
AMITIAHTAPYEMBIX CTPYKTYD, IIMPOKOE MCIIOIb30BaHNE POOOTOB M aBTO-
MaTHYeCKUX ycTpoiicTB. Oco00ro BHUMAaHUS 3aCIy>KMBAeT MBICTH 00 MC-
TIOJIB30BAHUM B apMUSIX HEKOTOPHIX TOCYIAPCTB M HAPOIOB (HAIIpMMED,
TIpY HEXBAaTKE B IMYHOM COCTaBE WJIH IIPY MOPaTbHOM HETIOATOTOBJICHHO-
CTHU COJIIAT K KPOBOIIPOJIUTHIO) O0EBBIX POOOTOB-TYMAaHOUIOB C MCKYCCT-
BEHHBIM MHTEIJICKTOM, CO30aBaeMbIX Ha OCHOBE TPSIYIINX JOCTUKCHMIA
HT. Kpowme atoro, Ixxepemus peaynpeni ayAuTOPUIO, YTO MOCIEACTBUS
BO3MOXHOTO oiurdouHoro npumeHeHusi MHT mMoryT okazatbcs cepbes-
Hee TTOCIIeACTBUI OITMOOYHOTO IMPUMEHEHUSI SIIEPHOTO OPYKHUS, a TAKKE
KPUTUYCCKU OLICHMII BO3MOXHOCTH KOHTPOJIS Hall CO3MaHEeM HOBBIX BH-
IIOB OPYKUSI, TIOCKOJIBKY OGHIINABHBIC MEXKIYHAPOITHBIC OTPAHUICHUS
OOBIYHO CO3MAIOT MIPEUMYIIECTBA IJIST T€X CTpaH, KOTOPHIC BTaifHe Hapy-
IIafOT 3TU OTPaHUICHMSI.

1.5.3. Cuenapuii M. I'abpaoa (1997 200)

C elme 60IbIIMM TTECCUMU3MOM OLIEHW TiepcriekTuBbl pazsutusi MHT B
1997 rony Mapk A. T'a6pag [Gubrud 1997] *, KOTOpBIN MOMBITAICS MPE-
CTaBUTb IMOCJIEICTBUS MOSIBJCHUSI B COBPEMEHHOM MHpe (C ero Haluo-
HaJTbHBIMU ITPaBUTETLCTBAMU, TIOCTOSTHHO FTOTOBSIIIIUMUCST K BOOPY>KEHHBIM
KOHMJIMKTaM) CaMOBOCITPOU3BOISIINXCS YHUBEPCATbHBIX acceMOJIEpOB.
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[Mpumenenre MHT 1mo3BosUT He TOJBKO 3HAYUTEIBHO MTOBBICUTH KAUeCTBO
OOBIYHBIX BUIOB OPYXUs WIM CO3AaTh MUHHUATIOPHBIE CPEeICTBa OOEBOTO
MopaXkeHUsT Ha MOpe, HO 1 OYEHb OBICTPO CO3aTh KPYITHOMACIIITAOHOE BO-
€HHOE TIPOM3BOACTBO JIIOOOTO OpY:KUS, BKIIIoUast aToMHoe. [1onyduB cTonb
3HAYUTEJbHOE KaUeCTBEHHOE 1 KOJIMUYECTBEHHOE TTPEBOCXOICTBO B BOOPY-
JKeHUU HaJ COMePHUKAMM, MOXKHO TEOPETUIECKM JaxKe MTOTpedoBaTh pa3o-
PYXEeHUSsI CONepHUKOB. {7151 TpeaynpeKaeHsI TAKOW CUTYallMy CTpaHbl MUPa
TIOJDKHBI pa3paboTaTh MPOrpaMMy B3aUMHOTO KOHTPOJIS, IpeaoTBpalliar-
1IIY0 BO3MOXKHOCTb TAKUX HEOXKUIAHHBIX HAYIHO-TEXHUIECKUX «ITPOPHIBOB»
1 BO3HUKHOBEHUSI HOBBIX YTpo3. Harrydiimmm BEIXOIOM IS MEXKIyHApOI-
HOTO COOOIIIeCTBa CTal ObI Mepexol K MaeaabHOI SKOHOMUYECKOI CUCTe-
Me, T.€. TIepexo]l K aBTOMaTU4YEeCKOMY ITPOM3BOICTBY Ha OCHOBE MECTHBIX
pPECypCcoB, UTO O3HAYaJo ObI TAaKXKe PE3KOe COKpaIlleHUE MEXKIyHAapOIHOM
TOPIOBJIM U IpeKpalieHnue 60pbObl 32 PHIHKU cObITa. DaKTUYECKU TaKOI
Mepexo MPOCTO YHUUTOXKUT CYIIECTBYIOIIYI0O MUPOBYIO SKOHOMUYECKYIO
CHCTEMY, OCHOBaHHYIO Ha IpeICTaBICHUSIX O 3apabOTHOI TI1aTe, AesITeIb-
HOCTH TPaHCHAIIMOHAIbHBIX MOHOITOIMI Y HAJIMYUU MUPOBBIX PIHKOB T0-
YTU BCeX TOBapoB. Takue riodalbHbIe U3MEHEHMSI MOTJIM ObI OAAPUTh Ye-
JIOBEUECTBY IIOMCTUHE «30JI0TOI BEK» ITPOLIBETAHUST, HO OHU, K COXKAJICHUIO,
OCTaIOTCSI MEUTaMMU, a CYIIIECTBYIOIINI MUP BCE OOJIbIIIE TTOTPYKAaeTCs B Xa0C
BCJICICTBYE SKOHOMMYECKOI HECTAOMIBHOCTH, HEpaBEHCTBA, HUILIETHI U T.I1.
Haxe MexX Ty BenylMMU IeMOKPaTUUEeCKMMU FOCyIapcTBaMU BCe Yallle BO3-
HUKAeT CEPhe3HOE COIMEPHUYECTBO M3-32 HOBBIX MCTOYHUKOB MPUPOTHBIX
pecypcoB (HarpruMep, Ha TIHE OKEaHOB WK B KOCMUYECKOM IMPOCTPAHCTBE).
MouneKynsipHble HAHOTEXHOJIOTUM MO3BOISAT 00ecTreunTh 3(h(hEeKTUBHYIO
3aIUTY TPaXkIaHCKOIO HAaceJIeHUsI, aKTUBHYIO 0OOPOHY M METOMbI TIPOTH-
BOAEMCTBUS WIM 3alIATHI OT MPEBOCXOSIIIMX CUJI TpOoTUBHUKA. Hampumep,
B KauecTBE CPENCTBA 3allUThI OT OUYEHb MOIIHBIX siAepHbIXx 0oMO0 MHT mo-
I'YT ITO3BOJIUTH OBICTPO OPraHM30BaTh CO3aHNE COTEH THICSY WY TaXKe MU~
JIMOHOB OOBIYHBIX OOETOJIOBOK.

C npyroii cTopoHbl, Bo3HMKHOBeHHe MHT MoxeT crmocoOcTBOBaTh
HOBOM TOHKE BOOPYKEHUI U BO3PACTAHUIO MEXIYHAPOIHON HAIPSIKEH-
HOCTM M3-3a IeCTa0WIM3alliu, CBSI3aHHOM ¢ TMTPEUMYIIIECTBOM HaHECEHUSI
nepBoro ynapa. HoBble TexHOI0THM 00€11al0T 00eCIeYnTh SKCITOHECHII -
aJbHOE HapallluBaHue 00beMa IMTPOU3BOJICTBA BOCHHOM MPOAYKIIMHU (BIUIOTh
JIO TIOYTH TMOJHOTO MCTOILIEHHUSI PECYpCOB) B TeUEHUE OYEHb KOPOTKOIO
MPOMEXYTKa BpeMeHU (BILIOTh 10 JHEU WM JaXKe YacOB), YTO BHOBb BO3-
BpalllaeT Hac K MpobjeMe MPeuMyIecTBa CTOPOHBI, PUCKHYBILEH CTaTh
WHUIIMATOPOM TIPOTHMBOCTOSIHUSA. ['abpan yTBepxKaaeT, YTO BOCHHOE JIM-
nepctBo CIIA B 3T0i1 001aCTH HE MOXKET MPOAOJIKATHCS TOJITO, TTOCKOJb-
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Ky IpYTHe CTPaHbI TaKKe OBICTPO PA30BBIOT HEOOXOAMMYIO TEXHOJOTMYeC-
Ky1o 6a3y, a mporpecc B 00J1acTu pa3paboTOK UCKYCCTBEHHOTO MHTEJIEK-
Ta (BO3MOXHO, IIPEBOCXOSIIIETO YeJIOBEUECKUI YPOBEHb) IPUBEILT K TEM
XKe TpobiaeMam gaxke 6e3 ucrnoiab3oBaHuss MHT. CoueraHue AByxX 1mociie-
THUX (haKTOPOB MOXKET 3HAUYUTEIbHO YCYTYOUTh CUTYALIUIO.

Bo n36exkxaHue roHkn BoopykeHuit B ooaactu MHT, upeBaToii katac-
TpoduyeckumMu mociaencTsusiMu, I'abpan peKoMeHAYyeT BBECTU PsII Mep
MEXIYHApOIHOTO KOHTPOJSI, B YACTHOCTU, OOBSIBUTH OTpaHUUYECHUS Ha
MaccoBO€ TTPOU3BOICTBO TAKMX BOOPYKEHUM WM TTOATOTOBKU UX TTPOU3-
BOJICTBA, YTO TpeOyeT T0OPOBOJBLHOTO COTJIACHSI TOCYIapPCTB Ha «ITpo3pay-
HOCTb» COOTBETCTBYIOIIUX McclenoBaHuii. Hauboee BakHBIM Ha CeToI-
HSIIITHUI IeHb, ¢ TOYKHU 3peHus1 ['abpaza, siBisieTcs 3ampeT BhIBOAA 00EBBIX
CHCTEM B KOCMMYECKOE MPOCTPAHCTBO U MPOAOKEHHE TIPOLIECCOB SIAeP-
HOTO pa3opyXeHUs B MUPOBOM MacliliTade (BILUIOTh IO ITOJHOIO 3arpeTa
simepHoOro opyxusi). CTpaHaM M TIPaBUTEIbCTBAM CJIEIYET XOTsI ObI Yac-
TUYHO OTKAa3aThCsl OT MOJIHOTO CYBEPEHUTETA, T.€. TO3BOJUTH HEKOTOPHIH
BHEIIHUI KOHTPOJIb HAaJl CBOE BOEHHOM MPOMBIIIIJIEHHOCTBIO Y BCAYECKU
CIOCOOCTBOBAThH MEXKIYHAPOIHOMY COTPYIHUYECTBY B 3TOM OTHOIIICHUMU.
B unease Takoit KOHTPOJIb NOKEH TIepepacTy B EAIMHYIO II100aTbHYIO CHU-
CTeMy BCEMUPHOI 6€30MacHOCTH.

1.5.4. Ilpoenos JI. Xonau (1999 200)

B xypHane «US Army» Jlonnu 1. XaHau ony06arMKoBai padboTy, Tae npea-
CKazaJl HaCTYIUICHNE HOBOM BOCHHO-TEXHOJOTMUECKONM PEBOJIONU, OC-
HOBaHHOI Ha KOHBEPTCHIINY WX CIUSHAN HOBEUINNX JOCTYKCHUI B 00-
JacTv ”HGOPMATHUKH, OMOJIOTUH ¥ 00paboTKM MaTepuaios [Henley, 1999].
B wacTtHOCTH, OH mHCal O TIpolleccax MOJCKYISIPHOM OMOJIOTUH, TIPUBO-
JSIIKMX K TaK Ha3bIBaeMbIM «MOKpPbIM» HT, mpuMeHeHne KOTOPBIX CYIIE-
CTBEHHO OTJIMYAETCS OT «Cyxux» HT, TIpemraracMpIXx MHOTMU aBTOpaMM
IIJIST CO3MAaHMsI HOBBIX MEXaHMIECKUX (KoJieca, TiepeIadn) M SJIEKTPOHHBIX
YCTPOMCTB. X3HJIM MPeICcKa3bIBaj, YTO TIePBBIC ITPAKTUICCKH IIEHHEIC BO-
S€HHBIC TPUMEHEHHSI HOBBIX TEXHOJIOTHI ITOSBATCS TIpUMepHO yepe3 20 JieT,
a TaKsKe BBIACIIMII HanboJee TIePCIIEKTUBHEIC HAIIPaBICHMS X Pa3BUTHS:
pa3paboTKa OMOJIOTUUECKOTO OPYKHS TPUTTEPHOTO ACCTBUS (CMEPTOHOC-
HOTO WJIA BBIBOJSIIIETO M3 CTPOST Ha BpeMsl); pa3BUTHE ACIICHTPAIN30BaH-
HBIX CeTeii MUHMATIOPHBIX JATYMKOB, BIUIOTH IO CO3MAaHUS «HAOIIOIAI0-
IIei TTBUTH» ; COBEPIIICHCTBOBAHME CUCTEM 00pabOTKI MH(POPMAIIAH C TEM,
YTOOBI MX paboTa HarmoMUHaIa (GYHKIIMOHUPOBAHUE YeIOBEUYECKOTO MO3-
ra; cCo3gaHme LMEBIX «(DIOTUINI» M3 0YCHb HEOOIBIITNX 1 ICIIeBBIX pO00-





