BBELEHUE

2040 zog — dyoem yrosepuiencmeosan « Y Hi-
GEPCATLIBLL PCTIRAIMOPY, OCHOBANIME 1A HaNo-
MEXHOADZURNS MOHCEM BLIML COZ00H OUHLERKM K-
GON CAONCHOCHIE NP HIIHHIN COIPba 1 widhopy-
HROKHOR amprgn. hpouviiianme o oeiukamec-
naix edu moym Geimb coeaaun ¢ GYRSEILHOM
cHMbCae croea u3 2prin. B pelvasmame 34 Hena-
QOBHOCHILH) WCHESHYIM RPOMUINEIEHROCTE 1 Ceilb-
CKOC XOIRNCHIBO, @ GMeCe ¢ wumue u nedasitee
u3ofpemente YEI0RCHECKOIL HSILTUIaL NN — pabo-
ma. Ilocie weeo nociedyvem S3pweHoe paisumue
UCKYCOME, Pazeieneiiuil, oopriosanu,

HNpedckazanus wa XXI cex
micamens-anmacma Apnypa Kaapra
(«l{awcomarsccan npaeda» om (0303 20600

Kmouessie TEXHONOIME ¥ MaTepHans! BCErna urpanu Soapiivio pois 8
HCTOPHE  LUHBHAMSAILH, BRITIONHSA HE TOABKO Y3IKONPOWABOACTBEHHKIE
GyHKOMH, HO U counanLHLie, JIOCTATOMHO BCIOMHNUThL, KAK CHALHO OTAHYA-
JIMCH kaMmeHHbii B OPOHI0BEIE BEK, BEK Napa W AEKIPUHECTBa, aTOMHON
INSPTUE B KoMTLOTEpoR. [To Muenwio Muorux skenepror, XXI sex Oyaer
BEKOM HAHOHAYKH H HAHOTEXHOIOIHH, KOTOPBIE H ONPENeNAT ero JHUo.
Cleumanuctam pasigyHoro npoguum, cryiedram U aciupadlaM KpadHe
BAXKHO MPEABUAeTh M NOATOTOBHTLCA K HOBBIM YCJIOBMAM, HOBBIM IIPHHLI-
flam HPOH3BEONCTER, NPABMIBRH0 OUCHWTE COLMANBHBIC, DKOHODMHHYECKHME H
NONUTHYECKHE MNOCNeCTRHA, BOBpeMs COPHEHTHPORATHCA H HAHTH CBOE
MECTO B OBICTPO MEHAIOLIEMCHA MUpe.

Hanonayky MOKHO OIPEIeINTL KAK COBORYNHOCTH 3Hauuii ob
OCODCHHOCTHX NOBEACHIA BELleCTBAa B HAHOMETPOBOM maciiTabe pas-
MEpOoB, A HAHOTEXHOJOIHH — KAK HCKYCCTBO CO3ABATE i ONEPHPOBATE
OORCKTAVH € pasMepaMi B AHANA30HE OT A0JEH 10 COTEH HAUOMETPOB
(x0Ts1 Ob1 B 0JIHOM WJIH ABYX H3 TPEX H3IMEPEHHIl).

OcHOBHbIE KOMTIOHENTL HAHOTEXHOM0THY NPeAcTaRnennl Ha puc. 1. Ee
NPAHIHTAATRHLIM (PYHIAMEHTOM SBAfeTCA DN3INKE, XUMHS B MOIEKYIApP-
Hag DHONOrUA HCKYCCTBEHHLIX W CCTECTBEHHBIX OOBERTOR. COCTOALIMX H3
CUETHOrQ YHC/IA ATOMOR, T.€. TAKHN 00LEKTOB, B KOTODALIX YKE B 3HAUNTE k-
HOH CTeNEHH NPOABIASTCA CUALHAA 3ABUCHMOCTL BCEX CBOMCTB OT HX pa3-
MEPOB (pasMepHbie ApieKkThl), OHCKPETHAS aTOMHO-MONEKyYAdpHas CTPYR-
TYpa BRLICCTRA W/ILTH KBAHTOBIE JAKOHOMEPHOCTH €10 MMOBCIeHUA,
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HApyroit paxuciwel COCTABHON 9aCTbK) HAHOTEXHONOIHM SRASETCHA
YMEHHe HeleHanpasiedH0 CO30aBaTh WIH HAXOAUTL B NPHPOIE HAHOCTPYK-
TYPHUPORAHHKIE MATEPHATEl M 0OBEKTRI ¢ HANEpea 3aTaHHLIMM CBOHCTBAMH.
Chaeaylomas cocTagnsigsy HAHOTEXHONOIHH — CO3AAHME MOTOEBIX NPOIYK-
TOB, MHOTOKOMIOHECHTHEIX H3JeHUl C HOBLIMH NOTPEDHTEILCKIMM KaverT-
BAMM H HasHauenneM (CBEPXBEMKAR TNaMATh, CBEPXCKOPOCTHLIE MPOLECCO-
PBl, HHTE/NERTYATbHbIE HAHOPOOOTR! W JIp.). Hakonen, cpencTea KOHTPO,
aTTecTaliii W HCCNE/0BAHHA HAHOWZ/IENHHA H HAHOCTPYKTYPHMPOBAHHEIX Ma-
TEPUAIOB Ha BCCX CTANHAX HM3IOTOBICHHA H HCIOJL30BAHUS — TAKKE HEoD-
XOauMas KOMIOHEHTA HAHOTEXHONOIHM.

Yike ceitnac B 00JACTH HAHOHAYKM H HAHOTEXHOJOTHH PCAlM3YHOTCH
JIECATRI KPYIHEIX NPOrpaMM Bo BeeX PasBHTBIX cTpaHax mnpa. HanorexHo-
JOTHH HCTIONR3YIOTCS B TAKHX 3HAYHMLIX A4 ofuiecTsa cfepax Kak 3apa-
BOOXPAHCHHE W MEAHIIMHA, OHOTEXHONOTHN H OXpaHa OKpPYKAIOUIEH Cpelibl,
0DOPOHA H KOCMOHABTHKA, YNEKTPOHHKA H BLIMMCIMTE/ILHAS TEXHUKE, NH-
MHMCCKOE B HE(TEXUMMHYECKOE HPOHIBOACTRO, SHEPreTHKa M TPAHCMOPT.
Temmsl pocta urBeCTHUAN H BHEAPEHUS HAHOTEXHOTOIHH B HHAYCTPHAILHO
PAIBATLIX CTPaHaX Mupa ceituac oveHs BbICOKH, M B Ommxaiimue 10 - 20 et
OHa OyreT onpenensTs VPOBEHb 3KOHOMMHYECKOTO PA3RHATHS ¥ B THAYWTEIh-
HOM Mepe — cotnansbiil nporpece B obuecrse, Boictynas Ha caymanugx B
Konrpecce CHIA g 1998 r., coseTHuk npesuaenta CILIA no sonpocam Hay-
KH o rexunrd Huon Jleid sasemn: «Ecnn O Mens cnpocuiy, kakas ofnacts
HAYKH M TEXBHKH MOeT 0DECEHNTh HaM TIPOpLIB B Oyaviuee, 1 OLI Ha3Ball
HAHOTEXHONOTHIOH.

Takag nepcrnekTHBA CTABHT HOBbIE 3a7a4M M Beeil cucteme obpasopa-
HUSL B (EPRYIO ouepesb — npodeccHonansioro. ITockoibky HAHOTEXHONO-
[HA MOApazyMeRaeT MHTCIPALMIO (HYHAAMEHTAILHLIX IHAHMI B BLICOKOTEX-
HOJIOTIMHBIX CTocOG0R MPOMIROJICTRA HAHOCTPYKTYPHPOBAHHLIX MaTepHa-
JIOB 11 TOTOBBIX W3JIENNil, B 3aMAJHAIX YHHBEPCHTETAX HaMeTHIach TeHICH-
LS COKpatleHis 00BeMOB MOANOTORKY KaK «4MCTEIXY (DH3UKOB, MATEMAaTH-
KOB, XUMUKOR, GHONOroB, TaK H HIKCHEPOB TPAAHIMOHHLIX HATIPABRIEHHIT
METANAYProB, MEeXanuKoB, JHEPIEeTHKOB, TEXHOMOI0B, M VECIHMEHHS 10U
YCHHTETHHECKHX)» CrielHaILHocTeil B obnacTH gusmMeckoro MaTepuanose-
ASHHS 1 HAHOTEXHONOTHH. ECIIH MBI He XOTHM NMIECTHCH B XBOCTe 00LIEMH-
POBLIX TCHACHLA, MBI TOKE DYIEM BhIHYAKICHH PECTPYKTYPHPOBATE CHC-
Temy npodeccHoHanLiOro o0pasoBaiing, V4MTBIBAA N0TpeOHOCTH Cero-
AHALIHCTO fHA W ewe B Donkieli crenenn — AuA 3asTpalutero, 210 noapa-
3YMEBACT paspadoTRy CTAHAApTOB, TPOTPaMM W y4eGHO-MeTOaHMeCcKoro
obecneyedus KIo4eBhis AHCUHTUTHH, HeoOXOAHMBLX M8 TIOArOTOBKH Cre-
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UHANTHCTOR B 0DARCTN HaHOTEXHOTOTHI. [Tpruem, 31a padoTta AOMKHA BEC-
THCH ONEPEKRAMIHMKY TEMNAMH, 4TODL!I BOBPEMA BOIHHKAA W CHOPMHPOBA-
NACh MIZKEHEPHO-TEXHUUECKAd CPeid HOBOIo TOKOJCHUA, CrocolHan Boc-
MPHHHEMATE, COUPOROKIATE W COBCPINCHCTROBATE MIBCCTHLIC PEUICHHA, O B
OvaynieM — reHepuposaTh H OCYIIECTBIATL KONKYPeHTOCHOCOBHLIE paipa-
DOTKI B 0004CTH HAHOTEXHOIOTHH,

KHura npecneayer ueib 03HAKOMHUTE CTVICHTOR ¢ ClEeUHANHCTOR pas-
JAHYHBIX HANpapleHuit ¢ OCHOBAMH HAHOTEXHOIOIMH, CC BOZMOKHOCTAMH H
poibK B HewlekoM dyayvineM. Pasymeercs, 8 paMKax HeDONLIION KHUKKY
HEBOIMOMHO NM04poOHO OCBETHTH BCE HANPaBASHIS PasBUTHA ODIIHPHOR |
GuicTpoMeHaolgiics cdeprr aestentHocTH. CobCcTBeHHO, aBTOP M HE IIpe-
CreoRan 370l HepeanhHOl NeliM. 3a mocneHie HECKOILKO JIET B MHPOBOI
nepHonvike onybnukosano okeno 10 rtwe. craredl no nanonpobnemarike
(puc. 2) H HAYANO U3AABATLCHA OKOJIO JIECATKA CHKCMCCAYHRIX CNEUHATHIHPO-
BAHHBIX KYPHAJIOB MO OTASNLHBIM HANPABNEHHAM HAHOHAVKH. B wsnarelns-
cree American Scientific Publisher ceifac roToBHTCH K MIAAHNIO MHOFO-
TOMHAR HHERAone g « HanoHayka u HasoTeXnonormy,

M3 pric. 2 caenyer, uTo vaAenLBL Bec myOAHRAILmi mo Havonpobiema-
THKE BD BCEX PA3ZBHTHIX CTpaHax MHpa nNpuMepHo ONMHAKOR W COCTABRNAET
OKONO OAHOrO npouexTa. HecMoTpa na HeGonbliyio [OMO poccHsH B 00-
IEMMPOBOM HHOPMALMOHHOM NOTOKE, Mbl MOKa OTCTAEM B 3TOM [0KA3a-
tene Toneko or CHIA u, 110 npumedarensio, eme dopviue ot — Kuras! Bor

MO3MTHBHLIA TIPUMEP TOCYIAPCTBEHHOH HAYTHO-TEXHHIECKOH TOTHTHRHM.
W ——

OPHEHTHPYIOILCHCH B NMOALEME IKOHOMHKH HA TOLAEPKKY H OCBOCHIE

PHHITHITATRHO HOBIX TEXHOJOTHIl 1 r[pnw'nuﬂ_;a He Ha THPARIPOBALTIE

T T L R S ——_ S oy WO———

MOP&ILHO YCTAPeBUIIX

Pttt il I

" B oreuecTReHHOMN juTeparype noka OTCYTCTRYHT 0030Pbl WIH KHUTH,

B —

OXBATHIBAIOUINE XOTSA Obi OCHOBHLIC HATPARICHUS Y10 AedteisnocTH. He-

o Ny o gy S [ e s,

KIHOUMEHHEM, [10-BHANMOMY, ABMIAETCH emmcmﬂﬂﬂmﬁ HEPUHD,HH['IH COOPHIIK

F".I -

obzopos «HaHUTeXHOIOTHH B ﬁ"THEE!iIIHEM Tl;:csrrre.nemsm BhILCAIHA B
LATCABCTRE a:-:Mupn 8 wonue 2002 r. Oanako n Hem, no GoAkied HacTH,
HALLH OTPaREHITE TCXHUKO- :'hDH{'.‘rMHL[ELEHE i npraumauumum-nunH-m~
wecKHe ACHERTHL, HAHOTEXHONOHH. . P————
B cBa3H € ODWNPHOCTLIO H MAOGIOMIAHOBOCTLIO NpeaMeTa HAHOTEXHO-
JIOIMH, CHHTETHYECKMM M BO MHOTOM HEYCTOABIIHMCH, npobiaemMHLIM Xapak-
TEPOM MHOIHX 3aTPOHYTLIX TEM ¥ BOMPOCOB. ABTOP BIONHE OCO3HAET. HTO
FHWUTE HE AMIIEHA MHOTHX HEJOCTATKOB M O¥IET OJarofapeH KOMIEIaM 3a

saMeradia, COBETHI, MATEPHALL, RACAKOHINECH CC COARPAHAHMA.
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1. OBWWMUE TMOJNOXEHMA U MOTUBALIUA

Me! Bee yallle CALIMMM TePMHHBI «HAHOHAYKA», «KHAHOTeXHOJIOT Y,
HZHHHI]ETP"} K'I}IIHIJUBEIIIIIIJ".‘ hIH'I'L‘]’]IlHJhI H I.'lﬁ'hEH'I"hIH. Ti‘l!"-'. HJIH HHUAME,
OHH BXOJAT VKE B HAUIY WHIHL U BKNIOUEHR! B KATETOPHIO NPHOPHTETHLIX
Hanpasnesi HayYHO-TEXHHYECKOH MOMHTHKH BCEX PA3BHTLIX cTpaHd. lax. B
CILA aeficreyer nporpamma HHH «Haunosdanshas HAHOTEXHONOIMHECKLH
anuaHataean (Gaxer kortopoii 8 2001 r. coctasasn 485 mMiuH. mosnt).
EBpoco3 HelapHO MPHALT WECTYVIO PAMOUYHYIO NPOrpaMMy PasBHTHA Hay-
KM, B KOTOPOH HAHOTCXHOOI'MM ZAHMMAKT NPUOPHTCTHLIE MOZHLHH.
Munnpomnaykd PD # PAH Taoke mMeloT nepetHu nMpHOPHTETHLIX, Mpo-
PHIBHBIX TEXHOAOTHH, HA3BAHHA KOTODLIX COAECPKAT NMPHCTABKY CHAHO-».

Junavuka HHpecTHUMil Tonbko n3 denepansuero Owomxera CUIA
(momumo HHH) Ha QyHZaMeHTAnhHBIE HCCAEAOBAHHA B HAHOODAACTH
nokazana Ha puc. 3. HactHeie (QHPMBI H KOpHOpaudM HHBECTHPYIOT B
OCHOBHOM B OpHKIaiHbe paspabOTKU, HO NPHMEPHO B TOM Ke o0neme.
Hroro, B 2002 1. B nanouccnenopanua tonuko B CLUA snomeno okono
1.5 mapa. gonn. (310 B TpH paza Dojisine, 4eM rofoBoil Owupker Beeil fiyH-
JaMenTansHol naveu 8 Poccun),

Taxkan curyauua oTpaxaer obUIVIO TeHIEHINIO B PA3BHTHH MUPOBOI
IKOHOMWUKH — 4EM MEHBLIE XapPaKTePHBIC Pa3sMEPbl IIEMEHTCB paipadaThi-
BAEMOT0 W MPOHABOANMOTO MPOIAYKTA, TEM BhiLE TEMMEl NPHUPOCTa MHPOBO-
ro pbiHKd, HIKE NoTpebnenue cLIpLEBLIX H JHEPTOPECYPCOB, MEHLIIE JaB-
JICHUE HA OKPYRAOUYID Cpely. VCNelHee peainsaius ColHalbHo OpHEH-
THPOBAHHBIX NMporpaMM i T.1. (pUc. 4).

Kakosst e Macimadbl, CYIISCTBO H 3HAYEHHE ITOH HOBOI cipepst 1ed-
TENLHOCTH INA IKOHOMMKH CTPaHbl, PErHOHA. MOBCEAHERHOMN KH3HH Hen0-
pexa soobme? o onenkam cnenpanueToR B 0BNACTH CTPATErHYECKOro nia-
HHPORAHNS W HAYYHO-TEXHHYECKOM NOITHTHEN CHOAHBINAACH cefivac cnTya-
UEA 1Mo MHOTMM MNPHSHAKAM BMNOJHE AHAJOTAYHA CYUIECTBOBABLIEH B
70-¢ rr. npounoro BeKa B NpeAIBCpUN TOTAILHON KOMILIOTEPHO PEROMIO-
UK, OJHAKO MOCASACTBHA HAHOTEXHOJMOTHUECKOIl peBoouMn HYVIVT
cure obimpree w rayixe. Jla, coODCTBEHHO, OHA ViKE HAYANECh M B3PHIBO-
0Bpa3HO 3aXBATHIBACT BCC HOBBIE M HOBKIE 0DnAacTH.

Hrax, 9ro xe ceidac nomuMaloT noa #anoTexnonoruamu? Cava aecs-
THYHAS NPUCTABKE «HAHO=-» [IPOUCXONHT OT FPEYECKOro CIORA Vavoa — Kap-
MK W 03HAYAET OIHY MHWLUIHAPAHYIO 4acTs vero-nudo. Takum obpazom,
HUHMCTO (POPManbHO B Cepy 3TON AeATENLHOCTH nonamaloT o0LEeKThl C
XapakTepHpIMH  pasMepaM# R (XoTa Obl BAOIL OLHOH KOOPAMHATH ),
uiMepseMbimu HanoMmetpamit (1 umM= 10" m = 10 A). PeaiibHo Ananason
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PACCMATPUBAEMBIX ODBLEKTOB W HEACHUA FOPasid WIMPE — OT OTARALHLIX
atomop (R < 0.] ¥M) 10 X KOHTAOMEPATOR W ODFAHMMECKUX MOJECKYN, Co-
gepianing oonee 10% aTOMOR ¥ BMEBIOIINX PazMEPL! TOPasao Dodee | MEM B
OOHOM WM ABYX MaMeperuax (puc. 5). B cuny neficTeus pasaudHux npyu-
YHH (KAK MHCTO TeOMEeTpUMecKEMX. Tak U (zuMeckiX) BMecTe ¢ yMeHLie-
HHMEM PasMepos MAZAeT ¥ XAPaKTepHoe BpeMs OPOTeKaHUS PazHOODPAIHEIX
(POUSCCOB B CUCTEME, T.€. BOIPACTACT €€ MOTEeHUHANLHOS DLlcTponeicTBHE,
YTO OMEHL BAKHO [ EKTPOHUKI H BHMHCTATENRHON TEXHIKH, Peaibio
VAE CEHYEC NOCTHIHYTOE DbICTPOACHCTBHE — BPEMA, 34TPAYHBACMOE HA O-
HY 2MeMEHTAPHVIO DICpauMi B CepirilHO TPOHIBOANMEIX KOMIBIOTEPAX,
coctasanet oxono | gc (107 ¢). Ho MoweT ObITH ele YMEHBIUEHO Ua He-
CROALKO [TOPAIKOB BEIHYHHLI B PALE HAHOCTPVKTYD.

HanpHo Onno Ol JymMaTs, 9TO 10 HACTYMICHHA 3Pbl HAROTEXHOIOIH
YEMOBEK HE CTANKMBANCA M HE MCNOIH30BA OUBEKTHE M MPOLECCH HA HaHO-
yvpopHe. Tak, OHOXMMHMECKHE DEaKLIHHU MEXRY MaKpOMONEKYJIaMH, H3 KO-
TOpLIX COCTONT Bee JKHBOE, Mosyuenue (OoTorpaHieckix HI0OpaKEHHI,
KaTaliid B XMMHHECKOM [POM3BOACTRE, OpoMIbHbIE TIPOUECChl NPH H3I0-
TOBJASHWH BHHA, Chipd, xnieda 1 ApyIHe NPOHCXOAAT Ha HanoyporHe. OHako
CHHTYMTHRHEAS HAHOTEXHOJOIHAR, MEPROHAYANBHO PAIRMBIIAACH CTHXHITHO,
De3 NOBKHONO MOHHMAHKA NMPHPO/IL HCITONBIVEMBIX ODLEEKTOR H MNPOLECCOB,
He MOMKeT ObIThL Haaekiol ociosoil B Oyaymes. [loaToMmy nepsocTensnHOE
IHAYEHHE HMEIOT QYHIAMEHTANLHBIE HCCISIOBAHI, HAMPABICHHBIE HA CO3-
JaHue NPUHUHNEATLHO HOBLIX TEXHOIOIHYECKHX MPOUECCOoB | [IPOLAYKTOB.
Bosmoano, HaHOTEXHOIOIITH CMOIYT 3AMEHNTH HEKOTOPYHO YACTh MOPaiAbHO
yerapesiiux # HeMPOEKTHBHLIX TEXHOMOTHH, HO BCE-TAKH, €€ rdBHOE Me-
CTO — B HORBIX 0014CTAN, B KOTOPHIX TPAAHLAOHHKIMH METO1AMH B NPHHLIH-
1@ HeRDIMOAIO JOCTUFHYTh TPEOYEMEIX Pe3viLTaToB,

Taxum oOpazomM, B rpOMagHOM | [10Ka elle ¢nado OCBOSHHOM 3asope
MEICLY MaKpoYPOBHEM, FIe NSHCTBYIOT XOpOolo paspadoTalinbie KOHTHHY-
ANMbHRIE TEOPHH CIHIOUHBIX CPel H HHKEHEPHBIC METONL! PACYETA H KOHCT-
PYUPOBAHMA, H ATOMAPHAIM, NOLAHHHEHHLIM 3aKOHAM KBAHTOROH MEXAHHKM,
HAXOAHTCS ODINMHPHLIH MEIOHEPAPXHIECKHH YPOBEHL CTPYRTYPLI MATEPHH
(mesos — cpeavmil, NTPOMEXYVTOMHEI ¢ rpedeckoro). Ha 31oM yposhe (1po-
TCRAKT HHIHCHHO BaXKHBIC ﬁifﬂ.‘LHMH"iL"CHHE NRPOLECCHE MCHKIY MHKPI‘JMUHE—
kvaama JIHK, PHK, Oeakos, (epmentoB, cyOKIETOMHBIX CTPYKTYP, Tpe-
ovioumme Oonee rnybokoro noHuMaHHs. BsetTe ¢ TeM 30eck MOI'yT ObiTh
HCKYCCTBEHHO COZIAHLI HEBHIAHHLIE PAHES NPOIAYKTLI H TEXHOMOTHH, CIO-
cO0HBIE PATHKAThHO M3MEHNHTh HIHL BCErO TENOBEYECKOT0 COODIMECTRA.
[Mpy atoM He norpebyercs OONLIWMX 3aTPAT CHIPLY W JHEPrUM, Kak H
CPEACTR Ifif WX TPAHCHOPTHPOBKM, YMEHLIIHTCA KOAHYECTRO OTXOMOB H
IArpA3HEHHE OKPYKaIOMell cpeabl. TPV cTaneT Bollee WHTE/UTEKTYANGHbIM
i 310POBLIM.
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2. CMEHA OCHOBHOW TEXHONOTMYECKOW
NAPAOUIMMbI ThICAYENETAW: BMECTO
«CBEPXY — BHU3» — OTCEYHEHUWEM HEHYXHOI'O,
BE30TXOOHAA CEOPKA UMK CAMOCBOPKA
«CHU3Y - BBEPX» U3 OTOENbHbLIX ATOMOB WA
MOJIEKYN

['eHnansible T10AH NPEIYYBCTBOBANH BO3MOKHOCTH PaHMKANTLHON
CMEHBI OAX0NA K NPOM3BOACTEY HEOOX0AMMBIN We/oBeKy BEWSH 3anonro
no wanx greii. Tax, ewe 8 XVII . (ppadiysckii meicaurTens I1. Naccenan
lpe/iaral MCnoIs308aTh OTIACNBHAE aTOMbl (0 CYUIECTBORAHHH KOTOPAIX
TOTAZ MOXKHO OLIN0 TOALKO ZOTANLIBATLCA) B KAYECTBE CTPOMTENLHBIX MO-
Ayie A4 CO3AaHHA CaMbIX PAIHBLIX NONCIHLIX NPEAMEToR, nonodHo ToMY,
RdK HI OAHHAIKOBLIX l-EI-ipIII-ITIEITi MOMHO BBUIOKHTE OM .I'.'II'DE[‘Jﬁ EEELLEHHUFI
kortpuryparmu. B 1959 r. Hobenescknit 7aypear & obnactu sk Prrapi
MefinMad pouen NyONHUHYIO NeKUH, BIOCASACTENN CTaBLIyI0 JHaAMEHH-
TOH H UHTAPOBABLIVIOCA B CEPLE3HLIN H3JaHHAX HECKOAbKO ThicaY (!) pas.
Ee Hassalme aieropuyno — « BHH3Y NOJHBIM-I01HO MECTa: npHIiaime-
HHE IHATHYTH B HOBYW obDaacts guiugu»: (There's plenty room at the
bottom: an nvitation to enier a new field of physics). B neil obpamanocs
BHUMAHKHE HA TO, YTO 3aKOHL (DH3MKH HE NPenaTCTRYIOT MONMYYeHIIO W3le-
AN METOJIOM MOATOMHON (MM mOMOAEKY/IAPHOH) cOOPKH, a cKopee, Aae
cniocobeTRYIOT 2ToMy. Hekoropsie aen P. Meitimana 3arem Obinl paBuTh
8 auecepraunn K, dpexcnepa. sawmineHHoRd 8 1981 r. 8 Maccawycerekom
TexHonorndeckom wHeTHTyTe (MIT). JlefieTRUTEnsHO, NEPBOHAMATLHO He-
AOREK COZRaPan OOLERTHI ¢ pasMepaMi OMMZKIMI K CROMM CODCTReHHBIM,
410 TpedoBano DOABLIMN 3aroTOBOK U COOTBETCTBVIOUIHX TEXHOJIOrAH 00-
padoTkn (puc. 6, a — &), Bumecre ¢ Tem MHorue sanayu (Hanpumep, cbop.
XpaHehue, o0patoTka urpopMatui) He TpedyioT TAKUX DONBLIUIHX Pa3MEPOR
YCTPOICTE H B NMPHHLKMOE MOTYT OCYIUECTBIATLCA B ODLEME HEeCKOJhKHX
aromoB. B paae apyrux odaacteii (HanpHMep, MUKPOXHPYPIHA, réHHas HH-
AeHepHA, DeCTIHNOTHBIE KOCMHYECKHE HCCACIOBaHHA M Ap.) YMEHbIEHHEe
PASMEPOB HE TOJbKO KeiarenbHo, & (akTHYCCKH — 0DA3aTebHe 1A Bbl-
MNOAHEUHS nocTasieHHon sapadn, TIpy 310M YMEHBUIACTCH MATEPHANO-,
SHEProeMKOCTb, 3arPA3HCHHE OKPDYKAOMUICH CPpeibl, YAYTIaOTCH cpaszy Bee
TEXHHKO-IKOHOMHYCCKHE XARAKTEPHCTHRH H3ICTHA.
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Puc. 6. e Texuo/l0rmueckKhe napaanrMbl «CBEPXY-BHU3» W ¢CHIBY-BBEPX»:
i = & — TIPWMEPLL oIy e v3aenns 13 00auiol 3aroToBRH OTCeIeHHEM
HEHYRHOTO («CBEPXY-BHI3N ). OOKANBRIBAHHEM, OTIHAHBAHHCN, TOUCHHEM:

& =g — PHMEPL! KOHCTRIYUPOBANUR W3ZENHA W3 OTASHLIAIY ATOMOR («CHH3Y-IRENNY )
MOJCKYISPHO-TYUCBON FnHTakchgit uepes Tpadiupet. camochoproM 1a cuer
VCKOPCHBoH nosepxioctron audhyvani. nepeMeiiennem oTACALHEIN ITOMOD
MTI06 CKARHHPYIONIErO 30HA0BOI0 MUKPOCKONA



B pelyacrare pojaniiack HOBas CTPATEIHH B TEXHOI0I HH: BMECTO
oOpatoTRH «CBEPXY — BAN3I» (T.€. MOAYHCHHSA jJeTaledl WiaH I0ToBbIX
H3genii M3 3aroTOBKHM NYTEM OTAGIEHHS HEHNYAHLIX 4dacTeii) cdopka
wan camocbopra (self-assembly) «cnusy-grepx» (T.€. DE30TXOAHBIA MO-
JMERNIAPHBIN JIT3AIH WIACAHA H3 VIEMEHTAPHLIX KKHPIIHYHKOB» [PHPO/IL! —
AToMOB M Moierva), OaHaKO. 10 peanhHuIX TEXHOAOIMA (Maxe B XOPouwo
oCHACHHBIX (u3ndeckux Jabopatopusx) B 1960-e rr. Obi10 ene Aanexo.
Jnms B nocnemtee necamiieTHe XX B, HOABIIACE BOSMOMKHOCTh PCATEHO
HATH N0 5TOMY MYTH M CO3AAEATh NPOMIIUICHHbIC HAHOTEXHONOrMM. Han-
fonee MPOABHHYTHIE W3 HUX NOKA3aHLI HA PHC. 6, 2 — e U OyayT Onucakkl
Hile, 31eCh YMCCTHO TakiKe BCHOMHMTEL H JICTEHIY O [MEPBOM PVCCKOM
«HaHOTEXHONOre», maeckopckoM JICemie — TYILCKOM MACTCPe, CyMEBLIeM
MOAKOBATE CALAHUKYKR ONOXY CHEHOTROIAAMUYD, KOTOPHIE MOWHO ObLIO
pazrnajeTs TOALKO B «MeNROCKOm) ¢ yeemennem 5 00D 000 pas (ReTars,
10 KAK Pa3 COOTBETCTBYCT BOBMOKHOCTAM COBPEMEHHLIX ATOMHO-CHIOBBIX
MHKPOCKOIIOR € ATOMHBIM pﬂ:ipt:HIEIIHE?sﬂ;.

" Bnepsnie Ha 510 3a0anioe COBMLICHHE DODATHA BHUMAHHE, NO-BHANMOMY,
npoeccop P AHapHeRcKiii.
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3. PUSNHECKHUE OCHOBbI HAHOTEXHOINOIMMHU

DULHICCKIMIT DCHOBIHUAMN A5 HOROH MaAPAAMIMBL B TEXHONOTHN 8-
NAKITCH ry0OKHEe FHAHMA CBOICTE RKaMIOrQ aroMa BEMECTBA M3 TaCmHIL)
Meuaencera 0 HATMUMME CHIO [IPUTHKEHHS MeXAY MUMH LPH paccTOHHMEX
01 £ r <] um (pue. 7). PasyMecTes, M pasabiX dTOMOB KOJIHHECTBEHHbIC

XAPAKTEPHCTHKH HOTEHUMATOB B3auMOIeHicTRIs DYAYT OTAHIATHCS, HO 0B~
(HA BWJL WO HLTHOME MITHIMYMA nepriy Wy, na HEROTOPOM paccTOAHHA ¢ —
X YHUBEpCANsHOE CBoficTrO. B pesynsrare HEHCTEHA 3THX CHII MOIYT 0D-
PASORLIGATBCE ATOMHBIE KOHMHIYPAUM ¢ NPOMHBIMI CBASAMK (KOBAJICHT-
HBIMH, HONBLIMI, METRILTHEECKUMK) 1y cnabbuiMi (Ban-Iep-saaibCcoBLIMY,
BOAOPOIHLIMK H Ap.). ATOMHLIE ACCOIAATH, COAEPWHANMNE CUSTHOE KONWIE-
CTBG ATOMOB. HAZRIBAKT MONEKYIAMH HIK @TOMHBIMY Kiaactepamu. Cra-
OMJIBHOCTB ITHX 00pasoBalNE QUPCAENALIC HECKOMLEUMH (DaKTOpaMi.
["apHpIe W3 HHX — TO THM W TIPOTHOCTL BHYTPCHHNIX CRAIEH, adComioTHanR
Temneparypa T i xapakrep oxpyacHus, Monekyaa (Raacvep) Oyayt aan-
le/ipHOC BPEMH  COXpausih CBOK Kendurypauio #  ceoiicrea, ecin
Wo => W Wy > kT (32ech W, — 3HEPIHA CBAZH C BOIMOKHBIMG pEATEH-
TAMH CHApYXKH, & — mocToasHan boasumana), [pu Bonee CTporoM paccMoT-
PEHHM HEQOXO0AMUMO VHECTh KRAHTOBKIH .".'.H]]HHTE]'} H3AMMONCHCTBHA MODBIX
MHKPOUACTHL (2TOMOB. MOJERVIL. MIEKTPOHOE, HOHOB ¥ T.M4,) H AHCKPETHLIH
XapakTep CHERTPA pPazpelieHHLIX IHepTHE (B OTIUMHE OT HerpephiBHOoro
KHAZNKIACCHYCCROro, H300paKkeRHoro ua puc. 7). Hem mMeHslue YacTHua u
HHKEe TeMTEPATYPA, TEM CHILHEE NPOSBIAAIOTCH ¢¢ KBAHTORLIE cBOTCTRA
OHako, CWIEHLIE HIMEHEHHA CBOHCTE HAHOYACTHLL N0 CPABHCHHID © Mak-
POUACTHLAMH TOO Ke BeleCTRa HACTYNAIOT, KAK NPABKAO, 3210050 /0 MPO-
SENCHHA KBAHTOBLIX npencnop (npu pasmepax B, = 10 ... 100 num). Jlng pas-
HLIX CBOVICTR (MEXAHWHMECKHN, VICKTPHUSCKHX. MATHUTHLIX, XUMITMECKHX |
AP.) 9T0T KPUTIHMECKWHA PazMep MomeT ObiTh pasHbiM JAake g OH0ro H
TOro /e BElIeCTRA, KaAK H XapakTep ux usmeneuuit npu KX < R, (puce. 8).
(OCHOBHLIC HPUUUHLL MOSBACHHE pasMepHbIX ADDCKTOR B HaHOMaC-
urrafueX o0LeKRTax mokazatbl Ha puc, 9, Hekoropuie w3 1y OMEBHIHL!
(Takme, HAUpHMED, KAK NPOABIEHHS AHCKPETHOCTH It KBAHTOBLIX 3AKOHO-
MEpHOCTEH tlopeaeHus), apyrue TpedvioT KomMeHuTapues. Tax, Hanpusep,
ACHO, 9YTO A048 aToMOB 2, HAXONRLINXCA B TOHKOM HPHTORCPXHOCTHOM
cnoe (— 1 Bm), pacrer ¢ yMEHLIIEHHEM pa3zMeépa 4acTHHKN Bewecrsa R
(puc. 10), nockomsky o ~ §/V ~R* /R — 1 /R (3aech § — nopepxHoCTS Hac-
THYKN, V' — ce 00bem ). Takxke oDLEHIBCCTHO, Y4TO ATOMBL HAXOASUIICCH HA
ﬂDEE]’JEHﬂETT-I. obnanaoT CROACTBAME. OTINHHAIOUINMWICA OT «QDBEMHBINY,

17



Duepruas W

Cuna F

I8

ra~ 0.1 am

— - g W, e . e R

e O i i il (. S e e e i

— o S o S D W e O R NN L e —

ommaskubaxue NpumMsAXeHUe

Puc. 7. 3a8HCHMOCTL 3HEPIHE B CHJILI BIAKMOISRCTBHA JIBYX ATOMOB
OT PACCTOAHHA MERY HHMH




DUINKO-XUMWNHECKUE
XAPAKTEPUCTUKU
MATEFPWAIIA

+

HaHm:pra‘TyphlE MesocTpykTypbi! MakpocTpyKTypbi

"

1
1
1
i
r
i
i
i
!
i
¥
L
|
!
I
i

P 3

- . e e - . - .
- e e e R e o A - O

Puc. 8. Mpumepnl cneundineckors noBeaenns seuiecysi

| I |
1 HM T MKM 1 MM

XAPAKTEPHLIV PASMEP CTPYKTYPHI

HA CYOMHKPOHHOM MaCITaGHOM YpoBHEe:
| — ocnMmpyIONATE XapakTen,
2 — pocT XapakTEpHCTHEY ¢ HACLUIeHNEM:
3 — pOCT XAPAKTCPACTHRH € MAKTHMYMOM
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