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Bce pocTtvmkeHnsa comnavikn
TBEepgoro rena —

TOJNMTbKO I'IpOME)KyTO‘-IHbIIﬁ 3Tan Ha nytTmk
HaHOTEXHOJI10I VIAM

HACTOALMME HAHOTEXHOJIOTMU - 3TO UCKYCCTBEHHAA XX3Hb

L

[eincTBUTENbHO NN Mbl XXMBEM B 3N0Xy HaHOTeXHonornyeckom pesoniounn? Eule HecKonbKo neT Hasag o Ha-
HOTEXHOJIOrMAX Maso KTo cnbiwan. Cefivac 0 HAUX C SHTY3MA3MOM FOBOPAT BbICOKONOCTaB/IEHHbI@ YNHOBHUVKM
1 pyKoBOAUTENU NpeanpuATAIN 3N1eKTPOHHOI OTpac/u, Ha NpeACTaBUTE/IbHbIX 1 OTHIOADb He y3KocneLyuanbHbIX
KOH}epeHUuAX Bcepbes 06CyKAaloT BO3SMOXKHOCTb «0rHaTh 1 neperHatb AMepuKy» 3a CYeT BHeApeHUsA B Npo-
M3BOACTBO pPe3y/lbTaTOB HAHOTEXHONMOrM4YEeCKNX UCCIegoBaHIA, Hay4yHaa 3nuUTa UCNOJb3yeT HaHOTEXHONOIU-
YecKylo NporpamMmmMy Kak OfuH 13 pellalolx aprymeHToB B cBoell 60pb6e ¢ NnpaBuUTe/IbCTBOM 3a COXpaHeHue
n ynpoyeHue nosuuuin PAH, a B IHTepHeTe pacToponHble NpoAaBLbl NpeanaraloT KHano/ibHbie MOKPbITUA 1
Apyrue ToBapbl Ana AOMa, cO3ZjaHHble C NCNONb30BaHNEM HaHOTeXHonorui». B 3Tom noToke ceHcaLMOHHOM
nHpopmaunmM coBeplLUEHHO TePAIOTCA CKyMble cO06LEeHNA 0 peasibHbIX pe3ynbraTax Hay4YHbIX UCCeA0BaHUIA
1 0 cepbe3HbIX TEOPETUYECKNX Npobnemax, KOTopblie elle XKAYT cBoero pelueHus. lMpnHumasa Bo BHUMaHMe TO
3HauyeHMne, KOTopoe «HaHOTEeXHOMNOornyecKkas peBoslioLA» MOXET MMeTb ANA GyAyllero MUKPO3NeKTPOHNKY,
peaakuus }KypHana «BecTHUK aneKTpoHUKM» pelunna o6paTnTbCcA 3a pa3bACHEHNAMU HENOCPEeACTBEHHO K yue-
HbIM, BHECLUMM 3aMeTHbII BKNaj B pa3BuUTUe 3Tol o6nacTu nccnegoBaHmii. CerogHsa Ha Halum BONpocbl OTBeYa-
et npodeccop CeaTocnas Mabyaa, 4. ¢.-M. H., rMaBHbI Hay4HbIN COTPYAHUK MHCTUTYTa HeOpraHUYeCcKo Xummumn
Cunbupckoro otaeneHus PAH, naypeat locygapcrBeHHon npemun PO B 06nacTyi HAyKn 1 TEeXHUKNA.
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- foBopAa 0 HaHOTexHonoruvsax,
06blYHO mnoApa3ymeBalOT nep-
CMEeKTUBbI NPaAKTNYECKOro NCNosb-
30BaHUA psAfa OTKpbITUN B o6na-
cT $U3MKN TBephoro Tena, B ToM
yncne B Teopuu MONYNPOBOAHMU-
KoB. Bbin MOMeHT, Korga pewieHne
3TOW 3afjlaum OXKMAaNocb 6yKkBanb-
HO «CO AHA Ha AEeHb», a NPOUN3BO-
AUTENN MUKPOSJIEKTPOHUKUN YKe
rOTOBUANCb pasgenutb nevyanb-
Hyl0 yyacTtb Olivetti u gpyrux npo-
nssBoguTenell MexaHN4Yeckux u
3NEeKTPOMEeXaHNUYEeCKMX NULYLmnX
MaLUNHOK, ¢ noasneHuem MK nnéo
ncyesHyBwWMNX, nNn6o papukKanb-
HO N3MEHUBLINX cBO 6mM3Hec. Ho
cellyac aHaIMTUKN CTanu ropasgo
OCTOpOXKHee B CBOMX MPOrHo3sax:
NpU3HaeTCcA Hanuyme MHOrMx
TpyAHOpa3spewnmbix npobnem, u
KOHKpeTHble CPOKM Tenepb npep-
nouynTaloT He Ha3biBaTb. B TO xe
Bpems nccnefoBaHNA No HAHOTeX-
HONOTMAM YXKe ABHO He yKnagbl-
BalOTCA B TPajuLNOHHble, 6onee
nnn meHee 4YyeTKko 0603HauyeHHble
AVCUUNAMHapHble rpaHulbl... Yto
)Ke, co6CcTBeHHO, NnpoucxoaunT?

- be3 ocoboro npeyBennyeHns MOX-
HOrMonaraTb, YTOBTOPaAANONOBMHA XX
BEKa NpoLuia noj 3Hakom Mosynpo-
BOAHMKOBOIO TPaH3MCTopa, n3obpe-
TeHHoro B 1947 r. BapauHbim, Lloknn
n bpatTtenHom. Ha 6bITOBOM YypOBHE,
BCE HAUMHANOCh C KapMaHHOro pa-
auonpuemHuyka 1950-x rogoB «Ha
cemn TpaH3uctopax». B mukponpo-
ueccope Intel HblHewHero HoyTOy-
Ka comepxutcs yxe 6onee 100 maH
TpaH3uctopoB. OHU pa3melleHbl Ha
nnowaake B ABa-TPU KBaApaTHbIX
CaHTMMETPa, U HETPYLAHO COCYMTATb,
YTO pasmep OAHOro TpaH3UCTopa
30ecb 4YyTb Oosblue OAHOW MWM-
OHHOWN MeTpa, WK MUKPOHa (MKM).
TexHonorna wW3rotoBsieHUss MNo[o6-
HbIX MUKPOMPOLLECCOPOB OCHOBaHa
Ha ¢oTorpaduueckom nepeHeceHNn
PUCYHKa Ha KPEMHKEBOE OCHOBaHMe
C NMOMOLLbIO YMEHbLUALWen onTnye-
CKOW cuctembl. VMicnonb3dyemblie npu
3TOM CBETOBbIE BOJIHbI UMEIOT AJINHY
o1 0,3 (cmHu uBeT) fo 0,6 MKM (Kpac-
HbI UBET), NO3TOMY npobnemaTny-
HO «HaApPWCOBAaTb» JIMHUWN (SN1EMEHTbI
TpaH3ucTopa) ToHbwe 1 MKM. Kam-
HeM MPETKHOBEHUS MOJYNPOBOAHU-

KOBOW MMUKPO3JIEKTPOHMKN CTano To,
YTO HeNb3s UCMOMNb30BaTh bosee Ko-
POTKME AJINHBI BOJH (PEHTFeHOBCKO-
ro fMana3oHa), NOCKOJbKY Te He noj-
patotcs Gokycrnposke. bonblunMHCTBO
CNeLmannucToB CXoaATCs BO MHEHMM,
YTO MUKPOHHbIN pa3mep — 3TO npe-
Jen MUHMaTiopu3aumMn petanein B
CYLLIeCTBYIOLUX TEXHOMOMUAX, a ANA
JanbHelwero nporpecca notpeby-
I0TCA NPUHUUNWANIbHBIE N3MEHEHNA,
OCHOBAHHbIE HA HOBbIX HU3NYECKUX
addekTax.

OnTumMn3m BHyLaeT TOT aKT, 4To
B peasibHO CyLlecTByOWMX 6uocu-
cTemMax pa3mep 3/EMEHTOB MaMsTh
COCTaBNAET OKOJIO HAHOMETpPA (HM) —
OAHO TbICAYHON MUKPOHa. Boobpa-
aemasa TeXHONOorvsA ynpasfiAeMoro
M3roTOBNEHNA YCTPOWCTB C Mofob6-
HOW «BUOSIOrMYECKON» MIOTHOCTbIO
YKNafKy 311eMeHTOB namaTu (mopag-
Ka OHOTrO Ha HaHOMETpP, WU MuJI-
NVapa dNeMEHTOB Ha CaHTUMETP)
MOrfa 6bl Ha3blBaTbCA HAHOTEXHO-
norven», B OTAn4YMe OT MPOoLLEeccoB
XU3HeenATeNlbHOCTY, rAe pennuv-
Kaumsa CTOSIb MIOTHO YMaKOBaHHOM
UHPopmMaLUn Ha HoCUTENAX nams-
™™ B ¢opme OHK n PHK npotekaer
CMOHTAHHO. B TO e Bpems, HauBHO
OTHOCWTb K HAaHOTEXHOJNOTMAM O0bl-
[JEeHHOe MPOn3BOACTBO MasblX, UK
HaHOYacTUL, B COCTaBe aspo3osien
— Pa3NNYHbIX AbIMOB U MbIAU, U JaXe
KaTann3aTopoB, e B UX GyHKLUU
He BXOAWT pernnvkauus (TemnnaTtu-
poBaHve) Hocutenen nHopmauuu,
UNn ee 3anuce.

TepMyH «HaHOTeXHONOrMU» BOLWen B
LWIMPOKOe obpalleHre C Nerkom pyku
science-writer'a (HayyHoro »ypHa-
nucta) dpuka [dpekcnepa, KOTOPbIN
npeacTaBuil OTKPbITUE HOBbLIX MO-
andukauunin yrnepoga — HaHochepu-
yeckon (dynnepeHbl, 1985 r.) n Ha-
HoTpybouHoM (1992 1) B KauecTBe
CBUAETENbCTB HACTYM/IEHNA HOBOFO
3Tama Hay4YHO-TEXHMYECKON peBo-
NOLUUK, HAa3BAHHOTO UM «4EeTBEPTOMN
BOJIHOWM» (Mof «TpeTbell BOSHOW»

noapasymeBanochb CTaHOBJIEHVE
MUKPOSNEKTPOHMKK). B cTaBwmx
bectcennepamn  KHurax «Mawwu-

Hbl TBOpeHuA» (E. Drexler. Engines
of Creation: Fourth Estate. London,
1990) n «HaHocuctembi» (E. Drexler.
Nanosystems: Molecular machine-

ry, manufacturing and computing.
Wiley - N.Y, 1992) npegpekanocs,
yTo y»ke yepes 15-20 net (10 ecTb B
Haww aHu!) Hayka npeogoneet GyH-
JaMeHTaJNIbHble TPYAHOCTW, CBA3aH-
Hble C npefenaMm M1UHATIOPU3aL MK
JNEeKTPOHHbIX YycTponcTB. U Torga
NOABATCA MHTENeKTyasbHble pobo-
Tbl pa3mepom c ameby, KoTopbie Mo
KOMaHze OygyT KOnMupoBaTb CaMux
cebs, u3BneKkaTb U3 OKpYXKaloLlel
cpefbl HeobxoauMble 3MEMEHTbI 1
«BblpaALLMBaTbL Ha OOMY» >KUfble MO-
MeLleHnsn, GYypHUTYPY, TpPaHCNopT-
Hble CPefCTBa, U faXke NPOU3BOANTb
«PEMOHT» HaLLEro opraHu3mMa, nyTe-
LIeCTBYs MO KPOBAHOMY pPyCily.

Wtorom nopgo6HoWM cynepontumu-
CTUYHOW OLEHKM YCMEeLWHOCTN Hayy-
HOro Mporpecca, NPOW3BOAMBLUEN
CUNIbHOE BMeYyaT/ieHre Ha HenocBs-
LLEHHBIX, CTaNO pe3Koe yBennyeHue
PEVTUHIA MEXHAYUHbIX eXeHepesb-
HMKoB Tuna Nature mn Science, pac-
CUMTAHHDBIX Ha LUMPOKYIO ayANTOPUIO.
MofKynano 1o, UTo B 3TWX »KypHanax
nybnukoBanucb «KOMMEHTapUn»,
[laBaBLUME CaMyIO JIECTHYIO XapaKTe-
PUCTVKY MHOMAA OYeHb [aXKe COMHU-
TE/IbHBIM  HayYHbIM  COOOLLEHUSAM,
TLWaTeNbHO OTOOPAHHBIM pefaKumen
M3 COTeH 3asBOK Ha nybnukauuio.
BHMMaHye o06LiecTBeHHOCTU npu-
BfEKann Hay4Hble KOHdepeHLMM No
«HaHOTexXHoMIorMAM» 1 nNpobnemam
co3faHnAa «Hebnonornyeckom», Um
WCKYCCTBEHHOW, >KU3HW, UX TPyAbl
TaKXe MoJIb30Ba/Cb MOBbIWEHHbIM
Crnpocom — Hanpumep, «MckyccTBer-
Has Xu3Hb» (Artifical Life. Laught-
on C. G,, ed. Wesley - Redwood, CA,
1989). Hapo nu yanBnATbCA, YTO Ha-
HOTEXHONOTW  CTann  MNpPeaMeToM
BHVMaHUsA NPaBUTENIbCTBA KakK «Mpo-
61emMa CTpaTermyeckoro sHaYeHusa»?
BcnomnHalo  KypbesHbii  ciyyan
15-neTHen [ABHOCTU C 3aABKOW Ha
JOKNlal Ha KOHdepeHuuo no npo-
6riemMam HaHOTEXHOJIOTWIA, KOoTopas
JOMXHa 6bina coctoaTbcA B Kanu-
bopHUN. 3as8BKY NPUHANN — OCOOEH-
HO MPUATHO, YTO C YCTHbIM AOK/IalOM
M c obewaHmem onnatbl BCEX pac-
xofoB. Mo coaBTop OM backuH, B TO
Bpems cOTpyaHUK VIHcTUTyTa drisukm
nonynposogHukos CO PAH (tenepb
coTpyaHuk TexHuoHa B Xande, W3-
pawvsb) B Ha3HAUYEHHbIA CPOK OTMpa-
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® Puc. 1. HaHokaHanbl. Mpoekyna
CTPYKTYpbI Lleo/inTa KNMHONTUNONNTA,
TUNUYHOTO MUHepana By/IKaHn4YecKux Ty¢pos
Cunbupu. TeTpasgpbl - yepepyowmecs
rpynnuposku AlO, n SiO, . Kanan A

nmeert ceyeHue 0,6x0,4 HM; KaHan

B - 0,4x0,4 HM; ewle ABa ceMeiicTBa
KaHasioB OpMeHTMpoBaHbl BAonb ocein X
nY (B nnockoctu yeprexa). B npupopgHbix
YCNOBUAX KaHasNbl MOTYT 6bITb 3anonHeHbl
BOA0i1, aMMMNaKOM (B He6onbLUNX
KonuyecTsax) u B3auMo3aMeHAeMbIMU
noHamm Na+, K+, NH4+, Ca2+, n pgp.
CUMBOIOM M 0603HauYeHbl NNOCKOCTU
COBEepLIEHHOI CNailHOCTN

BuiCcA B MOCKBY 3a amepuKaHCKON
BM30W, HO — ctopnpu3! — NOCoNbLCTBO
CLIA emy oTkasano Ha TOM OCHOBa-
HUW, YTO [daHHas 06NacTb 3HaHUN
(HaHOTEXHONMOrMN) HaxogUTCA MNop
KecTkum KoHTponem [locpenapra-
MeHTa. OKa3anoch, YTo AJis yuyacTus B
nofgobHol KoHdepeHUUn Hago 6bi1o
nopasaTb 3aABKy 3a mecal! B gpyrux
Cnyyasx — Ha KOHdepeHLUUn no npo-
6remam 3f1IeMeHTapHbIX YacTul, Mo
paKeTHbIM AeNnam U T. A. — BW3bl Bbl-
[aBanncb B TeYeHMe O[HOro-ABYX
OHen.

TpynHo 6b110 BOOGPasnThb, YTO BECH
3TOT BYM 3aKOHUWTCA KJIAaCCMYECKOM
«naHamom», adepoli Bpofe Hallero
nedonta. CTpacTn BOKPYr HaHOTEX-
HOMOrMIN JOCTWUINN anores, Koraa B
1998 2001 rr. B »kKypHanax Nature n
Science noABMNCA pAf CeHcauMOoH-
HbIX MNy6nuKauumi, coobuamwmx o
CO3[aHNM  «HAHOTPAH3MCTOpa» Ha
6a3e ogHol monekynbl (bynnepeHa).
3T0 6bISIO NOXOXEe Ha BOMJOLWEHNE
pagy»HblX MNPOrHo30B. CTOMMOCTb
aKUUM Hay4HbIX KOMNaHWI «3allKa-
nvBana», a OCHOBHOroO aBTOpa ny-
6nukaunin — 30-netHero flHa leHapwu-
Ka LLoHa, coTpyaHmnka nabopatopuii
Bell, - npounnu B Hobenesckue nay-
peaTtbl 6nuvKanwero roga. Bce 6bi10
6bl NPeKpacHo, ecnu 6bl He NpUanp-
YMBOCTb HayUYHOW ObLLECTBEHHOCTM.
Oka3anocb, 4YTO [aHHble [ecATKOB
nybnukaumn LLoHa He nogTBepxaa-

©® Puc. 2. dneKTpoHHaa MUKpodoTorpadpus KpUCTannoB KNMHONTUAONNTA (KpynHble
NAACTUHDBI) B CMECU € TOHKUMU BKpanneHnsamMmn conyTCTBYIOLUX MUHEPanoB

10TCS, @ AeTanbHbI aHann3 16 n3 24
coobleHnin o6 «omHOMONeKynAp-
HOM TpaH3ncTope» BbIABUM «dasb-
cudukaumio, nnu noanenky». Wtor:
LlloHa yBonvnu, a B OTHOLIEHWN €ro
COaBTOpPA M HAY4YHOro pyKoBoAuTe-
ns, npodeccopa beptpama batnorra,
Obl1 MeyaTtHO ynoTpebneH TepMuH
buck («ko3en») [G. Brumfiel, Nature
419,419-421 (2002)]. Pagn cnaceHus
«4yecTn MyHAupa» Kopnopauus Bell
npouHdopmrpoBana  obuiecTBeH-
HOCTb, UTO Y HUX €XXEeroHO NaTeHTy-
eTCA OKOJO 7 ThiCAY N306peTeHnid, 1
TONbKO OAHO OKa3anoCb «FHUMbIMY.
Tem He MeHee, PUHAHCOBbIE NOTEPU
OblIV BENVIKY, 1 3Ta «YaHasA TOXKeu-
Ka fierta» okasanacb BeCbmMa Henpu-
ATHOW, Bedb CNeacTBMEM CKaHpAana
OKa3anocb pe3Koe MafeHre KypcoB
aKUWIA KITIOYEBBIX HayuyHbIX KOMMa-
HUI; HO BOMPOC O NOTEPAX BKNaguu-
KOB He MOr fake obcyxaaTbcs, Beab
MOKyTKa akLuii —3To 6bl1 CBOH6OHbIN
BbIOOP Ha OCHOBE MMEBLUENCA TOTAa
«Henpeas3ATon» MHbopMaLun.

- Bce 31O OuveHb nevyanbHO, HO
cnepyeT Ny OTClofa, YTO BooGlye
BCA nporpamMmma wuccnepoBaHus
CBOWCTB «aTOMHbIX KNacTepoB», B
pamMKax KOTopoli KaK pa3 1 Benucb
3KcnepumeHTbl ¢ dynnepeHamu,
OKa3anacb HayYHO HeCOCTOATE/b-
Ha?

- Hwn B koem cnyyae! Cama «packpyT-
Ka» rpynnuposku LLoHa ctana Bo3-

MOXKHOW 6narofapa MOTOKY HOBbIX
HayuYHbIX Pe3ynbTaToOB, CBA3AHHbIX C
MomMcKamy Apyrux NoAXOAoB K Mpo-
61emMamM HaHOTEXHOJOT WA, B TOM UnC-
Jle OCHOBAaHHbIX Ha UCMOJNIb30BaHNM
moanduvKaumin yrnepoga. Bbixogka
LLloHa Ha 3Tom ¢oHe — 3To He Goreeg,
yeMm KaJibKa C He MeHee CJTaBHOrO aB-
Tonpobera O. beHaepa «no 6e3gopo-
XKblO U PasrunbasancTBy», NpaBaa Ha
6onee maclwTabHOM ypoBHe.

Mo6OoYHBbIM pe3yNbTaToM aXXroTaxa
BOKPYr HOBbIX Moaudukauummn yrne-
pofa 1 HaHOTPYBOUHOro COCTOAHUSA
OKaszanocb CO3JaHWe HOBOro Ha-
YYHOTO HanpaefeHus, CBs3aHHOrO
C npobnemamu K3yyeHUs CBOWCTB
BELLEeCTB BHYTPWM HAHOTPYOOK, TakK
Ha3blBaeMbIX «HAHOXNIKOCTEN.
OfHVM 13 VHTPUTYIOLWMX BOMPOCOB
30ecb fABMSIETCA BO3MOXHOCTb 3a-
MEHbI JMIEKTPOHHBIX TOKOB MOTOKA-
MM HAHOXWUAKOCTEN B JIOTMYECKUX
3nemMeHTax Ha 6ase HaHoTpy6. 37O
OTAANIEHHO HaNoOMWHAET W3BECTHYIO
B HayKe «MHEBMOHUKY», B KOTOPOM
BMECTO 3JIEKTPOHHbIX TOKOB MCMOJIb-
30BasIUCb NOTOKU BO3JYyXa B CXeMax,
COCTaBNEHHbIX N3 TPYHOUEK U BEHTU-
nen-nepekniovartenen. Mexgy npo-
unM, B NpuUpode BCTPeYalTCA TakK
Ha3blBaeMble HAHOMOPWUCTbIE Kpu-
CTan/bl KapKacHbIX aNloMOCUIINKA-
TOB (LLeONINTOB), MPOHM3AHHbIE TPEX-
MEPHOW CETbI0 «KaHaNoB» CEYEHMEM
nopagka HaHomeTpa (cm. puc. 1-4).
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K HacTosilemy BpemeHn paspaboTa-
Hbl METOAbl MONTYYEHNA UX CUHTETU-
yecKkmex aHanoros. B cBA3n ¢ nHTeH-
cndmrKaumen noToka UccnegoBaHUn
CBOWCTB HAKOXMIKOCTEN 1 paboT no
NMOUCKY MEeTOHOB YMpaBfieHUsa OBU-
)KeHVeM BellecTBa B HaHOKaHanax
n3JatenbCcTBO Springer Hayano Bbl-
NyCK HOBOFO MEKAYHaPOAHOTO Xy p-
Hana Microfluidics&Nanofluidics. Mbl
TaKXKe He OCTaeMcA B CTOpPOHe — 3a
UMKn paboT, BKMYaBLWNX pa3paboT-
Ky ¢dyHOamMeHTanbHbIX MOAXOAOB K
NCCNefoBaHUI0 CBOWCTB HaHOXWA-
KOCTEl aBTOPY AaHHbIX CTPOK Obina
npucyxaeHa focypapcTBeHHana npe-
mua PO. K coxaneHuto, nonyyeHHble
B 1997 . MUNNTNOHbI «CbEN» OCTOMNA-
MATHbIV gedonT...

- Y CTOPOHHMKOB «MNONYNpPOBO-
AHNKOBbIX» NOAXOA0B K HaHOTeXx-
HONOrMAM €eCTb U pgpyrue ugem
- TaKMne, KaK KKBaHTOBble TOUKMN»,
«KBaHTOBbIE AMbDIY...

— KoHeuHo ecTb, 3TO NnepefHUI Kpamn
COBpPEMEHHOWN GM3UKU MOaynpoBo-
OHVKoB. Ha paHHOM HanpaBneHuu
COCpefoTOYEHbl OFPOMHbIE YCUNUS,
3TU YCMNUA onpaBhaHbl JOCTUXKEHN-
AMU COBPEMEHHON MONYyNpPOBOAHN-
KOBOM MWKPO3/IEKTPOHUKN. HO cama
naes o «nonyrnpoBOAHNKOBOM» MeXa-
HM3ME CIIOKHENLNX ABMEHUN B »KN-
BbIX OpraHu3max (1 0 BO3MOXKHOCTHN
NCKYCCTBEHHOrO BOCMpPOU3BeAeHMA
NoJOOHbIX SAIBNEHWI C MCMOJIb30Ba-
HMEM MONynpoOBOAHUKOB) — OTHIOAb
He HoBa. Ee Bbickazan 6uoxmmuk
Anbbept CeHT-[lbepaby B CBOEW KHU-
re «bnosHepreTtuka» (1957, pyc. nep.
1960). K1pHyt0 TOUKY Ha 3TOM maee
MoCTaBW OOWH U3 KPYNHenwnx eu-
3ukoB XX Beka Butanun Jlazapesuny
TMH36ypr, B 1960 r. noaBeprwnii nog-
xoabl CeHT-[bepab 060CHOBaAHHOM
Kpntuke. CoBpeMeHHble «peaHuma-
TOpPbI» MONYNPOBOAHNKOBOW uaeun
XKU3HEAeATeNbHOCTU CTapalTcsa 06
3TOM 3Mn304€e UCTOPUN He BCMOMU-
HaTb, a 3pA.

- CBatocnaB [leTpoBu4, Hawum
ynTaTenam Ba)KHO 3HaTb, YTO NpoO-
N30MAEeT C MUKPO3/IeKTPOHVKON B
o603pumom 6yayuiem. Bbl rotoBbl
CKa3saTb MM NPAMO: HUKAKOM «YeT-
BepToOll BONHbI» He 6yaeTt?

- CuTyauma c «4eTBepTOWN BOMHOMN»
HanoOMMHaeT WCTOPUID CO CTPOU-

Puc. 3. pynna moHOKpucTannos
TOMCOHMTA, OTHOCALLErocA K LleonnTam
cemeiicTBa HaTponuTa

TenbcTBOM [TaHamcKoro KaHana. Hwu
Yy KOro He 6blsIo COMHeHus, yTo Ma-
HaMCKMI Mnepeleek MOXHO nepe-
Konatb. HO «Ha mecTe» oOKasanucb
IXKYHrM 1 6050Ta, HelwagHble Mo-
CKWUTbI, 3Men N KpoKoawbl. bbinu un
MOLUEHHMKN,  OpPraHU30BbIBaBLUVE
aKUMOHepHble 0bLlecTBa «Mno CTPo-
utenbctey [laHamckoro KaHana,
KOTopble cObUpanu AeHbri 1u ucuye-
3anun. OKasanocb, YTo npolue 6bi1o
npoduHaHcnmpoBatb  CredeHcoHa
C ero nepsBbiM B MUpe MapOBO3OM
N NOCTPOUTb TUXOOKEAHCKYI Xe-
nesHyw gopory. A Notom yxe, C
HOBbIMU CUlaMK, CMyCTA MNOJSBeKa
npopbun  KaHan. Bo3moxHo, uTo
Kak pa3 «KBaHTOBble TOUKM» MUKPO-
SNEKTPOHUKN 1 OKaXKYTCA CTOMb Xe
Ba)KHbIM MPOMEXYTOUYHbIM 3Tarnom
Ha NMyTM K HaHOTEXHOMOIMAM «YeT-
BepTOW BOMHbI». HOo He 6onee Toro.
Mo cyuwiecTBy, y MUKPO3NEKTPOHUKN
€CTb OYEeBMAHbIE OFPaHNYEHUA, UK
npegenbl MAUHMaTIOpM3auumn. TexHu-
YecKn BO3MOXHO U3roTOBUTb TpaH-
31CTOP B [1Ba pa3a MeHbLUero pasme-
pa Mo CpaBHEHMIO C TPaH3UCTOpaMu
B npoueccopax Intel, 3To npogemoH-
CTPUPOBanu yuyeHble komnaHum IBM.
Ho Takon TpaH3MCTOpP OTKa3biBaeTCA
ycTonumBo paboTatb, OH BKJOYaeT-
CA N BbIK/IIOYAETCA CMOHTAHHO, KOr-
Ja «caM TOro nokenaet». 3TO Mpo-
NCXOOUT U3-3a BAUAHUA KBAHTOBbIX
bnyKTyaLuii, ponb KOTOPbIX CTaHO-
BUTCA AOMUHMPYIOLWEN Ha paccTos-
HUAX NnopafKa HaHOMeTpPa U MeHee.
Benb 3neKTpOH 3TO 3nemeHTapHas
yacTuua, obnagawoLlas BOMHOBbLIMM
csoncteamu. lpencraBbre, UTO Mbl
nonbiTaeMcA YTO-TO HanNucaTb Ha no-
BEPXHOCTU BOAbl. Hnuero He nony-
YnUTCA: BOSIHBI U KosiebaHUs nosepx-
HOCTU TYT e COTPYT BalLV MMCbMEHa.
Tak 1 HaHOYCTPOMCTBA — OT HUX He

Puc. 4. OTnonupoBaHHbIii 06pasey
ueonutosoro Ty¢a. Coctas: LeonnTbl
cemeincTBa HaTponuTa

ypaetca pobutbcAa cTabunbHOCTY,
HeobxoaMMon Ana paboTbl TeXHU-
yeckmx cuctem. I peno TyT He B He-
COBEpLUEHCTBE CaMMX YCTPOWCTB,
a B CBOWCTBaxX $M3MUYECKOrO MUPa,
KOTOPbI MOAYMNHSIETCA COOCTBEH-
HbIM 3aKOHaM.

C Opyrol CTOpPOHbI, HayKa yxe Ao-
CTaTOYHO pas3obpanacb B YCTpOn-
CTBE KMBOW MaTepunu, YTOObI MOHATD,
yTO TaM PpyHJAMeHTasIbHbIe 3anpeTbl
KBAHTOBOW MEXaHNKW KaKUM-TO 06-
pa3om npeogoneratoTcs. Begb siBne-
HUA XXN3HU, TaKne, Kak CUMTbiBaHNE
UHPOPMALUN U AyTOKOMUPOBAHUE
IOHK, ocHOBaHbl Ha aTOMHbIX MpPO-
Leccax, NpoTeKatLMxX Ha HAHOYPOB-
He. /I He KTO-HMOYAb, a cam EBreHmi
BurHep, oguH 13 ocHoBaTenem KBaH-
TOBOI MexaHuKu n Hobenesckuin na-
ypeaTt, foKasan Teopemy, COrMacHo
KOTOPOM KBAHTOBO-MeXaHnyeckas
BEPOATHOCTb ayTOKOMUPOBAHUA
OHK paBHa Hynto! MoxeT 6bITb, 6110-
MOJIeKyJbl MPUHLUMNNANIBHO OTNIMYa-
I0TCA OT NPOYEN MaTEPUN, U 3aKOHbI
bU3MKN Ha HUX HE PacnpOCTPaHAIT-
cA? DTO BAOXHOBNAET CTOPOHHUNKOB
6GOXXECTBEHHOIO  MPONCXOXAEHUSA
XW3HW, HO YYeHble HMKOTAa He Co-
rNacATcAa C TaKUM NOJIOXKEHNEM, PaB-
HOCW/bHBIM OKPUKY «He Balwiero yma
nenol»

- Mpexpe yem nepexoguTb K 610-
CTPYKTYypam U uX CBONCTBaM,
AaBaliTe 3aKOHUMM C «Tpaauuun-
OHHbIMMN» HaHOTEeXHOJNIoOrMAMM.
ONeKTPOHbI NOJUVHAIOTCA MPUH-
uuny HeomnpegeneHHOCTN, HO
BeAb CyllecTBYeT M KOHLUenuuA
ONTUYECKOro TpaH3ucTopa, rge
B KauecTBe HocuTenem uCNonb-
3ytoTcA ¢poToHbl. Pa3Be cozpaHue
ONTNYECKOro TpaH3ucTopa He 6y-
AeT npeojoneHneM TOro camoro
«npepena MUHuaTIopusaunn»?
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- Ontnyeckne ¢OTOHbI XapaKTepu-
3yl0TCA ANMHOM BONHbI o1 300 fo
600 HM, YTO 6GNMXKE K MUKPOHHOMY
pasmepy. VpgeanbHoe YCTPOWCTBO
NSt perucTpaumy ¢oToHOB — 3TO Hall
rna3. OToenbHble 3NEeMeHTbl CceTyat-
K/ — MaNoykn 1 KONBOUKN — peru-
CTPUIPYIOT faxe oTaenbHble (HOTOHDI,
M BoOMNpeaeneHHOM CMbIC/Ie UCnon-
HAIOT GYHKLMN ONTUYECKOTO TPaH3U-
ctopa. Ho Hapgo 3ameTuTb, YTO OAWH
GOTOH MOXeT BO3OYAUTb  TOJIbKO
OfHY CBETOUYYBCTBUTENbHYIO MoOJe-
Kyny (pomorncuHa), a B nanouke Ta-
KX Monekyn — munnuapg. Nostomy
camMa naJjiouka npepacTaBisieT cobomn
YCTPOWCTBO, B KOTOPOM MpoOTeKaeT
CNOXHbIN MPOLEeCcC YyCUNeHNA MUCXO-
[LHOIO MMMNYyNbCa, U ee pasmep — Mno-
pAgka MUKpPOMETpPa, BeAb Masoyku
1 KOJIOOUYKIM XOPOLLO BUAHbI B MUKPO-
ckon. VMIHbIMK cnoBamu, XneBasa npwu-
pofa wucrnonb3oBana 3T NIEMEHTbI
TONbKO B popme «nepudpepuinHoro
YCTPONCTBa», Kak Mbl UCMONb3yem
KnaBmaTypy KOMnbloTepa.

Mapapgokc B TOM, UTO, NO-BUAVMOMY,
HaHOCUCTEMY MOXHO  M3rOTOBUTb
TONIbKO C MOMOLLbIO TEMMNIATUPOBA-
HWA, UIN PenaiMKauum C MUCMnonb3o-
BaHMEM APYro HAHOCUCTEMbI. ITO
NPUMEPHO KaK Yy OBENMPOB: anmas
Cambll TBEPAbIV B MpUpoae matepu-
an, no3ToMy s nosiydeHua 6pwun-
NnaHTa (NpaBWIbHO OrPaHEHHOro
anmasa) ero nNpuxoanTcs WnndoBaTb
LPYrvM anmasom.

- [onyctum, Bonpeknm pacnpo-
CTPaHEeHHbIM CEerofgHA npepcraBne-
HUAM, HUKaKue ycnexu ¢pusmku no-
NnynpoBOAHVIKOB (1 TBepAoro Tena)
camu no ce6e He MOryT NpuUBECTU
Hac K NOAIMHHbIM HAHOTEXHONOIn-
AM. Yem XKe B TaKOM c/lyyae MOXeT
noMoub MccnefoBaHMe XXUBOW Ma-
Tepun?

- BaxHenwwnin war 6bin caenaH ma-
Tematukom k. OoH-HenmaHom, Ko-
TOpPbLIN AeTafibHO MOKasan, 4YTo Tak
Ha3blBaemasa JIMHEMHOCTb B3aMMO-
JEeNCTBUN 1 CBA3EN B CZTOXKHbIX CUCTe-
Max HensbeXxHOo BreyeT 3a cobomn ux
HECNoCOOHOCTb K CAMOKOMUPOBAHMIO
n camoBocnpomn3sBegeHnto. MHbIMK
CnoBaMK, CeKpeT ayTOKOMMPOBaHWA
OHK (n HaHoTexHonorwii 6ygyuiero)
COCTOUT B HENMHENHOM XapakTepe
KaKMX-TO  B3aUMOAENCTBUN, KOTO-

pble, B KOHEYHOM UTOre, MOTYT ObITb
yUYTeHbl COBPEMEHHBbIMY MeToAamu
KBAHTOBOWN MeXaHWK/ 6GONbLUMX MO-
nekyn (kBaHToBOW xumuu). MNop «He-
NNHEHOCTbIO» MOAPA3YMEBAIOT, UTO
peaKkLuus Ha BO3LENCTBME He MPonop-
UMOHarlbHa CaMOMy BO3[ENCTBUIO.
MNMopobHoe HapylleHue nponopLmo-
HaNbHOCTU 6bINI0 HalAeHO B paboTtax
Hallen rpynnbl NpU MUCCIefoBaHWN
B3aUMOZENCTBUN SNIEKTPOHOB 1 Afep
B MOJIEKY IAIPHbIX CUCTEMaXx. B pamkax
JOBONIBHO Trpyboro npubnmxeHus
Teopun OBWXKEHWA YacTuubl B Obl-
CTPOMNEepPEMEHHbIX MNOJAX (ONMCaHHON
B kKypceJ1. . Manpay v E. M. ludpmua)
0Ka3asioCb BO3MOXHbIM yYeCTb BNUS-
HMe ObICTPbIX SNIEKTPOHHBIX BITYKTya-
LWiA Ha OTHOCUTENBbHO Boree MefneH-
Hble ABVXXeHMWA Afep Bogopoga. Hawa
ny6nvKaumsa Ha 3Ty Temy (COBMECTHO
C coTpygHukamn HaumoHanbHown na-
6opaToprn  CBEPXCUSIbHBIX  MOnel
B Tannaxaccu, ®nopuga, CLUA) Bbiwna
B MeXJyHapofgHom »ypHane Solid
State Communication.

- KakoBo npakTuueckoe 3Haye-
Hue 3Tol paboTbl, N BbIXOZUT NN
OHO 3a Mnpepenbl MONEKYNAPHOW
6uonorun?

— lMpexpe Bcero, NPOACHAITCA TOH-
KOCTU MeXaHM3Ma ayTopersivKalmu
OHK. Monekyna [HK npegctaenset
cobol [BOWMHYIO Ccrivpanb, 1 ee ABe
«HUTKM»  CBA3aHbl  BOAOPOAHbLIMU
cgazamu. MNpu pennukauumn 3tm ces-
31 OO/MKHbI CHayana «rnopBaTbhCs»
(M BbIKNIOUYUTBCA), 1 BMECTO OfHOW
OBOVHOM CcnmMpanu nonyvaloTca ase
ONHOHUTYATble MoneKynbl. [anee
BOLOPOAHbIE CBA3M AOMKHbI BKJIO-
UNTbCA BHOBb, YTOObI 06pPa30BaNNCh
[iBe HOBble IBOVHbIE CrMpanu B AByX
HOBBIX KJieTKaX. 3TO U eCTb Melo3 —
OCHOBA W3HWU. Ho dur3unuecknin me-
XaHU3M BK/IOUYEHNA W BbIKIOYEHNA
BOJOPOAHbIX CBA3EM OCTaBaNCA He-
noHsATeH. B pe3ynbraTe Hawen pabo-
Tbl BbIAACHUJIOCh, YTO 3TOT MEXaHW3M
MOXeT 6a3npoBaTbCA Ha HEKOTOPOU
KoppenAunMm OBWKEHUA  NIEKTPO-
HOB M MPOTOHOB, KOTOpas B CBOI
ouepelb CBfi3aHa C W3MEHeHUAMU
KucnotHoctn cpepbl. OfHaKko cenyac
yXe fICHO, YTO MEeXaHV3M pernsunKa-
L, OCHOBAHHbIY Ha BKIIOUYEHNI-BbI-
KIIOUEHM BOLOPOLHbIX CBA3EW, He
ABNAETCA YHUKANIbBHON OCOBGEHHOC-

D

Tblo XuBbIXx cnctem n HK. HegaBHo
onybnnKoBaHbl JaHHble pAga Opuru-
HaNbHbIX NCCNeOBaHUN XVIMUKOB U3
Okcoopga (A.G. Cairns-Smith. Gene-
tic Takeover and the Mineral Origins
of Life. Cambridge University Press,
1984), koTOpble 06PATUAN BHUMAHNE
Ha CMOCOOHOCTb K CaMOKOMMPOBA-
HUIO [IVMHUCTBIX MUHEpanoB (Tvna
MOHTMOPW/UIOHUTA), ONA  KOTOPbIX
XapaKTeEPEH XMMUYECKU WHAUBUAY-
anbHBIN PUCYHOK CTPYKTYpPbl MOBEPX-
HOCTV HaHOCJ0EeB. [pu yBenuueHuu
BIA’KHOCTVM MUHMATIOPHbIE KpuUCTas-
Nbl PACTYT 3a cyeT obpa3oBaHNA BO-
LOPOZHbIX CBA3eN Mexmgy croamu, a
MPW BbICbIXaHUN  PaCLLENNAIOTCA Ha
abCoONIOTHO MAEHTUYHbIE MO UHAMNBU-
ZyanbHOMY PUCYHKY MAACTUHKN. Kax-
Jan 13 TaKMX NIaCTUHOK MOXET CTaTb
3apopbllleM HOBOMO KpUCTassa C Tem
e PUCYHKOM MOBEPXHOCTU. Takum
06pa3oM, MNPOCMATPUBAETCH MEXa-
HV3M ayTOKOMUPOBaHWA, OTAANIEHHO
HaMOMUHAOLWUA NpoLuecc peayniu-
Kauum asonHon cnupanu HK v toxe
CBA3aHHbIN C BKIOYEHNEM-BbIKITIOYE-
HVEM BOLOPOAHbIX CBA3EN.

- UtaK, Bce He cTonb YyX 6e3Ha-
AeXHo?

- bonbwylo ponb WrpaeT Hayanb-
Has YCTaHOBKa, M €Cin OHa Bblbpa-
Ha (Unn yragaHa) NpPaBWIbHO, TO Mbl
006s3aTeNbHO BbIMAEM HA pelleHne
nmetoLmxca GpyHaamMmeHTanbHbIX NPo-
6nem. Knaccuueckasi KBaHTOBasi Xu-
MUA UCXOAMT M3 TaK HA3blBaeMOro
npubnuxeHna bopHa-OnneHrenme-
pa, B COOTBETCTBUM C KOTOPbIM MO-
NaralT, YTO OBWXKEHWA SNEKTPOHOB
W fAep He3aBMCUMbI ApYyr OT Apyra.
B 6onblWVHCTBE C/lyyaeB 3TO XOPO-
lwee NpuobNMKeHNe, HO B HEKOTOPbIX
cnyvasix, Takux, Kak 3¢dekt flHa-
Tennepa, W, Kak OKasasnocb, pa3pbiB
BOOOPOAHbIX CBA3EM — OHO He pabo-
TaeT, U NMPUXOOUTCS PacCMaTpuBaTb
KOppenaumnio ABVXKEHUS 3NTEKTPOHOB
1 agep. 3aMeTrM, YTO Teopus Mony-
NPOBOAHNKOB W KBAaHTOBasA Teopus
TBEPAOrO Tefa TakKe MOoJb3yTCA
npubnumxeHvem bopHa-OnneHreii-
Mepa. ITo npubnmxeHne XopoLlo
nopaboTtano B MUKPOINEKTPOHUKE,
HO MOXOXe, YTO Ha HAaHOYPOBHE OHO
yXe HeabPeKTVBHO, UTO 1 NPUBENO
K KaXyLLenca HepaspeLummocTl Npo-
671eM HaHOTEXHOJIOTUA.
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- Ecnn A Bac npaBunbHO MNOHAN,
nepecTaB }KeCTKO CBA3bIBaTb NOHSA-
TNe HAaHOTEXHOMNOri1 TONbKO C Teo-
pven NonynpoBOAHUKOB, Mpexae
BCEero ¢ nccnefgoBaHNeM nonynpo-
BOAHVKOBbIX FeTePOCTPYKTYp, WU
0o06paTMBLINCL K Takum obnacram,
KaK M3y4yeHve nopuctbiX Kpucran-
nos, peaynaukaumm AHK, moxHo
6yger npugaTtb KOHUENuuu HaHo-
TeXHONOrni «BTOPOE AbIXaHuWe»,
3HauunT, Mbl BCe-TaKN yBUANM KOT-
Aa-HN6yab NpecnoByTblil KKBAHTO-
Bblil KOMNbIOTEP» B AecTBUN?

- W pa, n HeT. «[]a» — 3TO He TONbKO
BTOpOE [bIXaHre, HO 1 BO3BpaLleHne
K MepBOHaYaNibHOl YCTaHOBKe upe-
O/IOrOB «YEeTBEPTOMN BOJIHbI» HA Mnpe-
0f0NeHNE HePEeLIEHHbIX XMMMNYECKNX
npo6siem, KOTopble MO OnpefeneHnto
JOMKHbI NMPUBECTN K KOHBEPreHuumn
(obbeanHeHN0) OBUONOrNYeCcKUx U
bUBMKO-TEXHONOTMYECKUX NOLXOLOB.
«HeT» — OTHOCKTCA K MOQHOMY CJTIOBO-
COYETAHUIO «KBAHTOBbIN KOMMbIOTEP.
370 He bonee Yem ouepeaHas xuMmepa
M noBywkKa AnAa akumoHepoB. Kowm-
MbloTEP HE MOXET OblTb KBAHTOBbIM
Mo TOW NPOCTON NPUYMHE, YTO OObIY-
Hble coCcToAHMA 0 1 T NOrMYeCKnx sne-
MEHTOB B KBAHTOBOM BapuaHTe MoO-
ryT CyLIecTBOBaTb (B «4MCTOM» BUAE)
TONbKO B OTCYTCTBME KaKMX-NNOO
BosgencTeun. Mpn nepson xe Bepu-
buKaumm 3T COCTOAHWA NepecTalT
ObITb UNCTBIMW  MHBIMU C/TOBaMU, OHY
CTAaHOBATCA CMECAMM WUCXOAHbIX CO-
ctoaHum 0 u 1. A Hago MmeTb B BUAY,
yTo BepudMKaLUs COCTOAHMIN NOTU-
YeCKUX SNIEMEHTOB OCyLLecTBnAeTCcA
C TAKTOBOW YacTOTOW KOMMbIOTEPA
nopagka MuinMapaa pas B CeKyHAy,
nosTomy nto6as nHdopmaLma B TAaKOM
KOMMbIOTEPE HU COXPAHATBLCS, HU 06-
pabaTbiBaTbCA HE MOXET.

PeanbHO, Mpy MoOrnoweHnn OfHOro
¢boToHa B MoOneKyrne 3pUTENbHOMO
NUrMeHTa  POJOMCMHA  SMEKTPOH
nepexogut B BO30Y>KAEHHOE COCTO-
AHMe. Ho 1 3TO cocToAHMe He ABnA-
€TcA CTPOro onpeaeneHHbIM KBaH-
TOBbIM COCTOAAHMEM, MOCKOMbKY Mpu
BO30Y)KAEHUM MONeKyna MW3MeHsAeT
KOHdOpMaLWIo, UYTO BNieYeT 3a Cobom
N3MeHeHMe CBOVCTB Cpefbl 11 BO3HMK-
HOBEHME VIMNYyJibCa B HEPBHOM OKOH-
yaHun. Takum o06pasoMm, ABUKEHUE
SNEKTPOHa OKa3blBAETCA CBA3AHHbIMU

C nepemelleHnaMn agep (B TbicAYM
pa3 6onee TAXEsNbIX, YEM 3NIEKTPO-
Hbl), B MWTOre BMECTO KBaHTOBOIO
KOMMbloTepa MPUXOAQUTCA FOBOPUTb
O CyLlecTBEHHO bornee CNoXHOM (HO
peanucTMyHoM)  KBaHTOBO-XMMMYe-
CKOM BapuaHTe NogobHOro rmnoTeTu-
YeCcKOoro ycTpouncTaa.

- Yxe noutu nonroga o6cyxpaeT-
CA poccuiicKas HalioHanbHas npo-
rpaMma uccnefoBaHU MO HaHoO-
TexHonornam, paspaboraHHasa nog
pykoBoactBom Xopeca Andeposa.
B Hell npepycmoTpeHbl 6logKeTHOE
dunHaHCcMpoBaHMe, Hanoroeble W
Apyrue nbrotbl 4N 3afeiCTBOBaH-
HbIX B MporpamMmme Hay4HbIX opra-
HU3aLUMiA, NpUBNIEYEHNE YaCTHbIX
MHBECTOPOB... ITOr0 [OCTAaTO4HO,
yTO06bI POCCKA He «npo3eBana» oue-
peAHyIo Hay4HYl0 peBonioLuio?

- HaumoHanbHaa nporpamma - BeLlb
3ameyvaTenibHad, HO B Mporpamme
AndepoBa MHe MOKas3anocb He CoO-
BCEM MPABOMOYHbBIM YMOMWHAHWE B
KauyectBe npumepa MaHX3TTEHCKOro
npoekTa. Tam 3agayent Obina NpakTu-
yeckas peanvsauusi aToMHOM 60MObl,
a po 31oro 6bin 6onbLwon 3Tan ¢yH-
JaMeHTaNnbHbIX MOWCKOB, KOTOpble
npoxoaunu Ha 6ase Yrkarckoro yHu-
BepcuTeTa. C HAHOTEXHONOTUAMUN Mbl
HaXo4MMCA CKOpee Ha 3TOM 3Tarne, 1
LEHbI Ceyac Hy»Hbl He Ha «6OMOy»,
a Ha dyHAaMeHTanbHble UCCefoBa-
HuA. Kpome Toro, ana ycnexa gena B
HBIHELIHUX YCNOBUAX Heobxofnma
onpefeneHHaa nepecTporika cucTe-
Mbl yrNpaBfieHns 1 GpUHAHCUPOBAHWSA
Hayku. CylecTByloLasa opraHu3aums
POCCUNCKOM HAyKWU COXKuiacb B CO-
BETCKNI Nepurop, B YCIIOBUAX XeCTKO-
ro KOHTPOJIA CO CTOPOHbI NAaPTUMHbIX
OpraHoB 1 roc6e30nacHOCTU, 1 XOPO-
LUO M3BECTEH YPOBEHb OTBETCTBEHHO-
CTV Hay4HbIX PabOTHUKOB BO Bpeme-
Ha bepun. B coBpeMeHHbIX ycnoBmsax
MOYTWM HET HW KOHTPONA, HM OTBET-
CTBEHHOCTW. B 3TOM celiuac ybegumncsa
W3BECTHbIN POCCUNCKIIA ONUrapx, Ko-
TOPbIN MMEN HEOCTOPOXKHOCTL Bblfe-
nuTb PAH $ 33 MiH Ha nccnenoBaHns
B 00/1aCT BOJOPOAHON SHEPreTUKU.
B pesynbrate OH nonyuun OTyeT Ha
IBYX CTpaHuuax (burypanbHo Bbipa-
»anACb), Pa3bAPUIICA U Tenepb NbiTaeT-
CA C MOMOLLbIO PEBM30POB BbIACHUTD,
KyZa ywnm ero MUISIMOHbI. Peynbrat

paccnefoBaHUA MOXHO Npeayragathb:
JeHbrn nornotina becyncneHHas
OopAa YNHOBHMKOB OT HayKM, KOTOpbIe
He XOTAT, Aa U He YMEKT OpraHun3o-
BaTb PabOTy YYeHbIX B HOBbIX SKO-
HOMUYecKmx ycnoBusax. Cenvac naet
MHOFO Pa3roBopoB 0 pedopme HayKMu.
JlnbepanbHoe Kpbifio NpaBUTENbCTBA
npeanaraet, B CyLWHOCTH, NpUBaTn3a-
uuio HUW, Ho 6otock, B pesynbTate ¢
HayKoW Npon3ongeT TO »Ke, YTO Npo-
M30WJ/0 C POCCUNCKON MPOMbILLIIEH-
HOCTbHO.

Mo moemy ybexxpeHuio, Hayke B nep-
BYIO ouepefb HYXHbl AeblopoKpaTu-
3aUuA 1 ACHaA CUCTEeMA OLIEHKN Hayu-
Horo Tpyga. Nocne Bropon mnposon
BOVHbI TaKyl0 peopraHusaumio npo-
Benn B lepmaHckon (KarnsepoBckor)
akafleMmn HayK, OueHb MOXOXeln Ha
HblHewH oo PAH. OHa npeBpaTtunacb
B CeTb HeboMblMX [eecrnocobHbIX
WHCTUTYTOB MMeHu Makca [lnaHka,
KOTOpble COBEPLUUIN HEOBIBAMBIN Ha-
YUHbI PbIBOK: 33 NEPUOA C LecTuae-
CATbIX NO AeBAHOCTble rofbl XX BeKa
HemeLKune ydeHble ygoctounucb 30
Hobenesckux npemuin. Hayky Boc-
TOYHOW [epmMaHuUM B [OeBAHOCTbIE
rogbl TOXe «nepenonatuimM» — Cy-
LEeCTBEHHO COKpaTUIM U nepepanmu
dyHOameHTanbHble  UCCIefOBaHMWSA
B yHMBepcuTeTbl. [1pn 3TOM Hayka u
BbiCllee 06pa3oBaHMe OCTaloOTCA ro-
cymapcTBeHHbIMU. Pa3pabotaHbl no-
HATHbIE KPUTEPWM OLIEHKM KayecTBa
WHTENNIEKTYaNIbHOrO TpyAa: HayYHbIN
COTPYAHWK [OJIXKEH My6nMKoBaTbCs
B PEVTMHIOBBIX XXYPHanax 1 OTYnTbI-
BaTbCA 3@ IPaHTbl, YHNBEPCUTETCKAN
npodeccop — NMeTb Ha CBOEM Kypce
onpefeneHHoe YNCno CTyAeHTOB (Ko-
TOpble, NPOLLY OTMETUTb, 3annCbiBa-
I0TCA Ha KypC JOOPOBOJIBbHO). Y Hac e
YUY€eHbI — 3TO YesIoBeK, 3aUTMBLINN
ancceptaumto. C BbICOTbI CBOEN yye-
HOCTU OH roBopwuT: «Bbl mHe pante
LEeHer 1 oTonguTe, NOTOMY YTO TOJb-
KO fi MOTY MOHATb, YeM 3aHVIMAKCb».
EcTecTBEHHO, BCe MeHbLLE »KenatoLwmx
fenaTb Takue BnoxkeHus. [losTomy He
YBEPEH, UTO He MeA KOHLenuun pas-
BUTWA HAYKM B LIeJIOM, MO>KHO 3a cYeT
OfHOW HAHOTEXHOJNIOMMYeCKON Mpo-
rpammbl pelumnTb pa3om Bce npobie-
Mbl. K coxkaneHuio, Tak He ObiBaeT.

Bonpocwl 3adasan JaHuna JlaHuH
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