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HoMep NOArOTOBNEH COBMECTHO C WHHOBALHOHHBIM NPOEKTOM NAPTHK «EQuHan PoccHa» - «Dabpuka MbICHH»

E Yypegutenu: +  Munuctepcreo o6pasosanus PO;
g «  PoccHinCKuit rocyAapCTBEHHbIA YHUBEPCUTET MHHOBALMOHHBIX TEXHONOUA U
: NpEANpPUHUMATENLCTBA;
+  CaHkr-MNeTep6yprekuit rocyJapcTBEHHbIA ANEKTPOTEXHUYECKNA yHuBepCuTeT «/13TW»;
+  0AQ «TPAHCODEP»;
+  ®ong CUHA.
: 00673aHHOCTH n3patens eoanoxensl Ha OAQ «TPAHCOEP».
g TeHepanbHblit gupekTop b. A. HOBMKOB.
PepnakuuoHHbIA cOBET!
0. B. CEPTEEB (npencenatens), M. B. AN®WMOB, . T. AHOPEEB, H. B. AP3AMACLIEB, A. . BALUKAPEB, W1. M, BOPTHUK, C. B. BA/IQALIEB,
2 A. 1. BUIKTOPOB (3am. npeacenarens), b. A. BUHOTPALOB, B. A. TNYXUX, T B. ABAC, B. B. IBAHOB, H. 1. UBAHOBA, A. b. KA3AKOB, 1. W. KNEBAHOB,
& 8. B. KO3NOB, I'. B. KO3NOR, C. U. KONECHWKOB, C. B. KOHAPATLEB A. C. KVMATWMH, B. M. KYTY30B, B. K. NUCWH, . X. NOBAHOB, E. A. NTYPBE, I'. A. MECALL,
M. 3. MWUHOENW, B. H. HEBOMNWH, . A. HOBWKOB, K. N. NNETHEB, A. B. MY3AHKOB, C. K. CEPTEEB, B. A. CTAPbIX, A. B. CYBOPWHOB, A. H. TUXOHOB,
8. ®ETUCOB, A. H. ®ONOMbEB, A. T. ®OHOTOB, B. H. ®PUANAHOB, A. A. ®YPCEHKO, A. A. XAPWH, 10. B. LLNEHOB, B. E. WYKLLYHOB, 0. B. AKOBEL
PernoHansHeie 8 Mockee — . . AHgpees (495) 235-3585;
= npeacTaBuTenM XypHana: 8 HuxHem Hoeropoae u Bonro-Batckom
3KOHOMM4ECKOM paroHe — A. H. 3aiues Ten./cake (8312) 19-3946;
8 Ypansckom pervoHe — I, b. Iexosa (3432) 74-5135;
8 3anagHo-CHBMPCKOM SKOHOMWYECKOM
paitone — A. H. Conparos (3822) 41- 5743;
8 BocTo4Hol Cubnpm - 3. C. byka (3912) 66-0387;
e CesepHoM peruoHe — B. B. Cokon (81622) 203-23;
g Hosropoge Benukom — B. H. Muxaitnos (8162) 66-1454;
& BopoHexckoi ofnacTu - C. . BonowwH (0732) 71-2872;
8 Kanyxckoi obnactu — E. A, Nawwmu (08439) 956-44;
B fpocnaeckoi obnactv — A. H. Kucenes (0852) 21-8144, 45-8974;
8 benropoackoit o6nactu — A. B. Cumayes (0722) 26-2609;
8 Ynbauoscke - . K. Patos (8422) 44-1688,;
8 KpacHopapckom kpae - I'. A. Monoea (8612) 52-0530, 24-1268;
8 XaOapoBsckom kpae — B. B. HoBoxaTckui (4212) 32-9320;
Ha Ykpaune, B Nlyraucke — B. W. Kavan (0642) 53-1393;
80 Bnagumupckoit o6nactu — B. 1. 3a6opuk (49244) 210-55, 8 (910) 671-8774;
e Pecny6nuke benapyck — B. A. Tyneuxkui (37517) 232-8342;
B Tarapcraxe — M. P. Fabangynnux (8432) 72-9653;
& Pecny6nuke Caxa (Akytua) — H. E. Eropos (84112) 25-3590;
PacnpocrpaHenue: PacnpocTtpansertca Ha TeppuTopuu Pocewickoi ®epgepauun w CHI no nognucke yepes xaranor

«Pocneyaru», NOANWCHOR wHaexc 38498, u no nognwcke yepe3 obbeauHenHbId kaTanor «[lpecca
Poccun», nopgnucHoR wHaexc 42228, a Taoxe Yepes «Katanor poccuickoi npeccel Moyta Poccun™s,
NOANMCHOA WHAexkc 99233,

AppecHas focTaBeka: PYKOBOAMTENAM NPEANDUATHIA, WHHOBALMOHHO-NPOMBILLNEHHBIX KOMNNEKCOB, MHHOBALMOHHO-
TEXHONOrMYECKWX LeHTpoB, TexHonapkos, HUW, KB, By308, thefepansHeim
W PErMoHanbHLIM OPraHam BNacTi ¥ yNpaBneHus.

Appec aupexkuuun 197376, Cankr-NetepGypr, yn. MNpod. Nonoea, 5,
W pepakumm XypHana: 0AO «Tpancdep».
Ans nucem: 197022, CankT-MNetep6ypr, a/a 66.
Ten./thakc: (812) 234-0918; Ten.: (812) 234-6658.
E-mail: transfer@eltechru
3JnekTpoHHas sepcua; hitp://innov.eltech.ru w www.mag.innov.ru

Pepakuus xypHana: Hay4Hblid pepakTop Bbinycka — A. A. KoKowwH

W3parene - b. A. Hoeukos

Beinyckatowmit pegaktop - B. WM. Augpeesckas

BepcTka u opurmuHan-maker — H.M. Eroposa

PeknamHble Matepuansl, noanucka — A. b. KamuHcKas

PedhepeHt — A. A. WBaHoBa

3nekTpoxHan sepcus — A. b. Hosukoe

[W3aiH ¥ agMUHCTPMPOBAHME 3NEKTPOHHOMK Bepoun — A, [ bapxaTos
OpurinHan-maker xypHana noaroToBNeH B peaaxumu

%f.;

Dopmar 60x84/8, yeTaHoBO4HLIR TUpax 2000 aka, Pefakima u M3gatens MypHana He HECYT OTBETCTEEHHOCTH 3a COEpKaHWe
Ornesarano M QOCTOBEPHOCTE PEKNAMHO-WHDOPMALMOHHLIX COOBLEHMA, PA3MELLBHHLIX B KYDHANE,
& TMNOrpaciMn «BENN» HypHan aaperucTpupoeas fockomuterom PO no nevarw,
Perucrpaumonnoe cempetenscTeo Ne 016292 ot 30 wiown 1997 .
3akaz Ne 132 MypHan skmioye B Mepe4eHb BEAYLIAX PRLUBHIMPYSMBIX HAY4HLIX XYDHANOB W U3LaHUA,
MWypHAN W3LABTCA NPU COREHCTEMM B KOTODbIX A0NMHBI GbiTe ONYGNHKOBAHE! OCHOBHBIS HAY4HbIE DE3YNLTATE QUCCRPTALMK
DefepansbHOro areHTCTBA N0 NeYaTH Ha COMCKAHWE Y4BHOM CTENEHW QOKTOPA W KAHAWAATA HayX (pedakuMa okTABPL-Aexatpe 2006 r.)

W MAacCOBbIM KOMMYHHKALIWAM © 0AD «Tpaucdep»




WHHOBALIMOHHAS POCCUS

O pasBunTUN

HaHOGMOTEeXHONnormm

M. N. KupnuyHukos,

kageqpoii GUoMHXEeHepun

A0KTOp BMONOrnYyecknx HayK, akagemuk,
yneH Npeaunanyma PAH, nekaH 6nonornyeckoro
¢akynsrera MIryY, sasegyroini

3am. 3aB. kagpenpsl GUOMHKEeHepPUn
6uonornyeckoro pakynerera Mry

K. B. WWawnTaH,
Aa. ¢.-m. H., npogeccop,

Mockosckuii rocygapcTeeHHbI yuusepcurer uMm. M. B. JlomoHocosa
6uonornyeckmi paKynbTer

B cmamve xpamxo uziodxncenbl Hexomopwie axmy-
A IbHBIE HANPAGACHUS COBPEMENNOU HAHOOUOMEXHON0-
zuu. Buumanue ydeaeno eonpocam adpecnoii docmasxu
aexapcems, duaznocmuxe 3adosieeanuil, Guocoemecmu-
MM MAMEPUANAM U MAMEPUAIAM HA ocHose Bekoe
naymuMbl, HAHOYCMpolcmeam u Hanopobomam, ca-
MocHopKe HaHoBUOCMPYKMYpP, MOJEKYAAPHOMY MOode-
IUPOBANUIO U KOMNBIOMEPHOMY OU3AUNY HAHO- U Ouo-
CMpYKMyp, nOMEHUUGIbHBIM DUOTOZUHECKUM PUCKAM,
SOZHUKAIOUWUM NPU UCNOJIBI0BAHUU HAHOHACMUY, U HA-
HOMAMepuanos, npodremam nodzomoexu kadpos 0as
HaHobuouHOYyCmpuu u GUOUHNCEHEPULL.

HACTOSIICE BPEMSL BO BCCM MHPE 3HAYHTCILHOE
BHIHMAHHC  VACJAACTCSH  PA3BUTHIO HAHOTEXHO-
JOTHIL, TPoHCXoANT opMupoBatie opramm-

SAMOHEBIX CTPYKTYD H BuIOOP tipuopureros. B nano-

TEXHOJOTHAX TPCACTaBAeH MHPOKHIT CHEKTP HAYUYHBIX

JOCTHIRCH I, HMECKOUIHIT BBIXO/IbI B CAMBIE PA3HbIC 11PO-

3o etBa n edepst tesreasiocti. Habpas, nanpusmep,

ia caiite Google ¢10BO «nano» Mbl 101VUIM 0KO10 70

s ceniiok. Ha caoBo «nanobio» anc1o cepliaok rno-

psaka 176 roicau. [Mooromy B npeaiaraeMoli Bnnma-

HIIO CTATBE Mbl JIHIIL KPATKO KOCHEMCST HCKOTOPBIX

BOHPOCOB HAHOOHOTCXHOTOTHIL, T. €, PA3/1C/1a HAHOTCX-

HOJOPHI, KOTOPBIT cBsizan ¢ OHOI0rHEH 1T MeANTTHITON,

lasee nan ovens kpatkiii 0030p OTACALHBIX HAlIPAB-

JAeHNI HAaHOOHOTCXHOJOTHN, 110 KOTOPBIM, 110 HAlIEMY

MHCHHK, B P(!('(‘Hll _\'}K(' HMeeTCH (.'_\'l]l(_’(‘TH(‘ilIIl)l]li 3a1e1

H I MOKHO OKHJATH CO3AaHs KOHKVPEHTOCTIOC00-

HBIX TCXHOJOTHIT I HPOJVKITHIL. YUUTbIBasg oOuLHii HH-

dopMAILIOHTTBIT XapakTep cTarTbit, Mbl IPHHITHITHAIBHO

OTKABATHCEH OT CCBIJIOK HA Kakie-71nd0 crennaibabie

Havuuple padotel. Jdonosamureasnas nudopmarig oo-

HIETO 1A MosKeT ObITh Hailjiciia, nanpusmep, B Ha-

TCPHETEC ¢ HCHOJB30BAITIEM HOHCKOBBIX CHCTCM.

Ha puc. 1 npejctasien JAageko He nodublii cnekrp

HAPaBACHITT PassiTHa HaHOOHOTEXHOI0THH, KOTOPbIE,

KAK Mbl HOJAACM, SBISIOTCSH BCCHMa ICPCIEKTIBHDIMIL

Somerelevanttrendsofmodernnanobiotechnology
are described. Attention is focused on the problems
of targeted drug delivery, diseases identification,
biocompatible materials and materials based on
spider silk proteins, nanodevices and nanorobotics,
nanostructures selfassembly, molecular modelling and
computer aided design of bio- and nanostructures,
potential biological risks connected with using
of nanoparticles and nanomaterials, problems
of manpower (raining for nanobioindustry and
bioengineering.

AppecHas AocTaeka nekapcTs

Onoii 13 obaacTeil HHTEHCHBIOTO PAa3BHTHA HANO-
OHOTEXHOJIOTHH B TIPHAOKCHIN K OHOMEHIITHC SBASCT-
cs1 paszpadOTKa HOBBIX MCTO/10B CEICKTHBHOI BUYTPHK.1€-
TOYHOMH 11 BHYTPUTKAHEBON A0CTaBKH (hH3HOJI0IHYeCKI
aKTHBHBIX BentecTs. OcnoBiast 1wiest a/ipecHoii 10CTaBKi
loKasana Ha puc. 2.

3.1eCh HMECTCS HECKOTBKO Hallpas/icnuit. Psi natio-
passepHbix opy vraeposa (dyasepensl, HanoTpyOKi)
00TATAIOT  XOPOIICH  TPOHHKAIONEIHT  c1locodHOCTBIO 110
OTHOHICHITIO K OHOMEMOPaHaM H, 4TO BEChbMa BaAHO, OKa-
SBIBAIOTCS CHOCOONBIMU HPEOIOACBATH FeMaTodIIICha -
yeckuii Gapbep 1 SBISTLCSE TPAHCIIOPTEPAMIL VTSI JIeKape-
TBeHILIX npenaparos. Lposesennsbie, B vactnocrin s MIV
. M. B JTomonocosa, 1peiBapHTeIbHBIC HCCE/10BAH S
TPAHCMEMOPATTIONO TPAHCTIOPTA HAHOCTPYKTVP H HX KOMII-
JIEKCOB € OHOHOJIMMEPAMH HOKA3bIBAIOT HPHHIITHATHHYIO
BOSMOKHOCTD  CO3/aUA  HAHOVCTPOHCTB  (HaHOMaUINH )
JUIA CEJICKTHBHOTO PACIHTOBHABAHTIS p(‘TI(‘[]T()prIX yHacrT-
KOB Ha TIOBEPXHOCTH KJACTKH H JIOCTABKH B HHX AKTHBHBIX
cyOCTaninutii, 9T0 B NEPCHEKTHBC CHOCOOHO PACHINPHTD
TCPANERTHUCCKHE BO3MOKHOCTH JICHCHHS  OHKOJ0IHUC-
CKIX 3a00:1eBaHMil, HelipoereHepaTHBHLIX 3a00/eBaHii,
HCHPOHH(DEKLMIH H JIP. ¥ PE3KO CHU3UTD TEPATICBTHUECKNEC
03I JICKAPCTB, MHHHMH3HPOBaAB 1000UHbIe 2(perTbl.

MHHOBALMOHHbBINA NOTEHUUAN HOYKU
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MeAMLUMHCKanA

ANarHocTuka
CUCTEMBI HaHoYMNb
afnpecHon n BuoceHcopsl
[03UPOBaHHOM

[OCTaBKW NekapcTs

B6uobesonacHocTs MWKPO- U HAHOXMPYPIUA
HaHouYacThY U KNETO4HBIX
HaHoMaTepuanos APUOPUTETHIMEG 2 1 CyDKNETOUHBIX CTPYKTYP
HanpasneHua
pasBuTUA

buocoemecTuMeie
HaHoMaTepvans

WUutepdencut kneTku u
MWKPOCXEM

HOBbIE NOAXOAbI K
MyNbTUAUCLUNNTUHAPHOMY
obpazosannio

HaHobuoycTpoicTea
(MONEKYNAPHLIE MALKHBI)

Puc. 1. Hekonmopuvie nepcnexmusinie Hanpasaenis paeumiis Hanoouomexnoto2un

Bazkuoe nanpasiachie CBA3aHO ¢ MHKPO- M HAHO-  TAKAE FEHETHUCCKIX KOHCTPYKILHIL, HOCVIUIX Feibl ey
KauCyAHpoBaiineM  OHOJOTHYCCKH aKTHBHBIX BEICCTB  MCHTOB, FOPMOHOB 1 IIHTOKINOoB, Lporpece B passiTs
(BAB) na ocnose GHOACTPUMPYCMBIX HIOJIMEPOB, 2 CHITE3a OHOACTPLHPYCMBIX HOTIMCPOB, TEXHO 101
TAKKE € HCN0JIB30BaHieM mifnocoM. PaspadoTka 91oll  HAHOKANCYIHPOBAHIS, & TAKKE MCTOI0B KACTOUNO
TEXHOJOIHH  1HPOBOANTCS  pAajoM  ninernrytos  PAH,  MoaervaApnoil hisnogorin i natodisno oriin no.ss
ST HCHOABL30BATDL TEXHOJOTHIO COBANI CHCTCM Koy

| DyHKUMOHANHINPOBAKHER pospvesMoro puiseennsga BAB na ocHose nanovacri
| HaHO4aCTMUA-HOCKTE L = 3mSR 2 ; : A R s
L [ Hocraannessi areut 3 UHU,,[(Il)(l,llill)thll;l,\ HOHIMCPOB LI JICHCH TS Pk
| nekapcTeeHHoe BeiliecTao, BLIX 3a00JCBANIT, FOPMOHAIBLHBIX PaccTpOICTE pas i
| OHK, onuronykneoTHasl, HOI OTHMOMOTHI, aTCPOCKACPO3A, AHadeTia, TVOCPRY i
| «NENTHANO-HYKITEHHOBLIER i X i I Lo o .
| kucnotet 3a 1 JIPYTHX CONHATBHO 3HAYUMBIX DOJC3HCH, & Taka
1A renioil TCPpALHH HTHPOROrO CHeRTpa llill./!l]"l('lillllil:
¢ | *Monexynaprei aapece | TexHOTOIHS BRIAOUCHHST JCKAPCTBCHHDLIN  BOILCCTR
| oy by, HAHOKANCY. b HO3BOTHT HCHOJALIOBATL MHOUIE JICKA]
| nArangsl K KneTouHsis -
!Wmnvopw THCHHDLIC COC/IHNCIHA, JIOCTABRA KOTOPLIX B Opratib
o T . CTRAHH ObLIa Ol CIIBLHO 3aTPYHCHA H3-3a HX HCPACTB
- Y. 'r.t o st " » —— " o e gy - B -
[ e "o cpenax 1 PHUMOCTH B BOJC ILTH HCCTAOIBHOCTH: 9Ta TCXHO0IE
P R i HOBBOIHT CHHBHTD TOKCHYHOCTD 1 0OHTLCS JRETaeMe
i  aTBnTA OT | (i)}l[}!\lill\‘l‘)l\'llIIl'THi\'li A JICRKAPCTRCHILIN HPCHaYRTO
Wlwlm /

- Hanokancy posaiie GekoB 0 HYKTICHHOBLIN KHC/K

HOSBOJIUT CORTABaTh CHCTCMbI JIOCTABKIT B Pl T H

TRat ()])1'11““31\111 HENTHINBIX TOPMOHOB,  HHTORIIG

I FCHETHYCCKIIX. KOHCTPVRIUL. PaspadoTka crocod
PAMH 1 MY, 4To nossogant B nepenektiBe Cosarth  UPHCOCUTHCIIS K HAHOYACTHLAM JHIAH10B HallpaB.ici
HPHHITHITHAIBHO. HOBLIC .'|('l"\'(\|)("|‘l‘(‘|]leIL‘ Hp(’llil}]il"ﬁ‘bl ¢ HOro .'l,(.‘“["ﬂill}l LHOMOGRCT JIOCTAB AT (’)I!(}.'L()i'l!‘i(‘l'lill dl
KOHTPOJAHPVCMBIM TEPANCBTHUCCKHM BOZ/CHCTBHEM HA  THBHBIC BEULCCTRA B OHPELCICHITBIC TRAIH,
ONPCACTCHRDIC TRatt 0 opratbl. 2Ta TCXHOI0IA Hpit- Bamhbid MONMCHTOM  ABIACTCH  TAUGKC HIvHen
MenseTes AT cozlanis HOMeRTHBHLIX JICKAPCTBCHEBIX  TPAIICHOPTA HAHOOOLEKTOB MCTALTICCKON 1OV
CHCTCM  KOHTPOJAHPYEMOTO  BLIBCACHIS HHIKALCYIIPO-  BOJAHHKOBOH HPHPOILL, & TAKACE CVHEPIAPaNariTi,
BatibiX DAB: aeKapeTBeHHBIX HPCHAPATOB (B TOM YICIe  HAHOYACTHIU LTS CCACKTIBHOTO PA3PVINEH NS KJACTOK 1|
HCPACTBOPIMBIX 18 BOJC I HCCTaOIBIBIX ), HCHTH OB JCKTPOMArHHTIIOM PA30IPCBe, UTO BaRHO LI JICHCILE
Geakor (MM (PYHKIUIH FOPMOHOB I IIHTOKHHOB), & PA.1a 01VX0.1eil.

Puc, 2. Hanokonempyruuu das ceaexmueiot
BUYMPUKICMOUNON JOCMAGKY 1eKapema
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" UHHOBALMOHHAS POCCUSI

HaHoAMarHoCTUKa NaToNnoruyeckKux COCTOAHUNA
1 nHdekumin, HaHoBMoceHcopbl

Venexn nocaeanux et B onucannin GpyHKuHonupo-
BAIHA TEHOMA UCI0BEKA, MOJEKYJIAPHLIX MeXanli3MOoB
KJETOUYHBIX TIPOIECCOB 00ECTIeYHBAIOT OCHOBY /LIS CYIIec-
TBCHHOIO HOBBIIEHNs HIIPOPMATHBHOCTH MC/IMITHHCKON
JMATHOCTHKIL BMCCTO KOHTPO.1S HEMHOTHX COE/TIHCH NI,
TPAUIIHONIHO TPAKTYEMBIX KaK XapaKTeplible MapKepbl
A1 TOR 111 10§ 00JIC31I, CTAHOBHTCA BO3MOKIBIM 110~
JVUHATE HAJICANBIC | Hll(i}(l]]“{lTHB]lblL‘ CBCJIEHIA O (i]y]“{-
IHOHHPOBAHIN OPrAHNEMA W PA3BHTHIL HTATOIOTHYCCKOTO
HpoIecca Ha OCHOBAHHH KOMILICKCHOTIO YUeTa ypoBH:d
FHAYHTEIBIOTO UHCIA COCAANTCHHIT, TeM HH HIThiM 00pa-
30M CBA3AHNBIX ¢ TATOJIOTHYECKHM MPOTICCCOM.

B cBsasn ¢ aTiM npejcrapiasercs Kpaiile BazKubIM
CHH3UTL  TPYV/IOCMKOCTE l.'l('}.'l}"-l(‘"“}[ AHArmoCTHYCCKHN
anaunmMoii undopMar, 00CCHCYNB TeM CaMbIM BO3-
MOZKHOCTH  MACCOBOTO  HPHUMCHCHHA  HOBBIX  MCTO/L0B.
HeoOxoumMbie Mepbt 110 obectiedeninio agdexTisiocti
ANas3a JIOJKHBL BKJAIOUATL COKpatieH e 00beMoB 11pod,
TPUMCHEHHE ¢/UHBIX LHPOTOKOJIOB HPOBE/ICHIA alan3a,
COKPAIIEHNC CTO ATHTEAHOCTH 1 ABTOMATHINPOBAHHY 0
perueTpaiiio peayastatos. Ha ceroansmunii jenn cpe-
‘1 pa3padoTOK B 3TOM HallPABJICHHH IOMHHHPYVET CO3/1a-
HUC MHKPpOURIIOB, B K(J'I't}])hl.‘i q).'l.\"l)[)(.‘(‘]lt’ll'l']lil}{ MCTEKA,
XHMHYCCKH  KOHBIOIHpOBalinasg o cnennduiecKuMu
pearcHTaMi, CBA3BIBACTCSA ¢ OLPE/1eJCHHBIMH VYacTKaMi
NOIOKKH-HOCHTe 5. Bo3MOKHOCTH anasinsa cyuecT-
BCHHO PacHIpAIOTCS 1PH HCIHOJb30BaHiN B KaUecTBE
ACTCKTHPYEMBIX MAPKEPOB KOJLJIOMIHBIX HAHOYACTHIL.

Bapbiiposanue cocrasa o pasMepoB HaHOYacTHIL

10J10Ta, cepedpa 1 JIPVIIX METWLI0B 1103BojsieT cdop-
MHPOBAThH Ps/l MApPKepPoOB € PasIHYHBbIMH  CHEKTPAMi
noraomennd. Ene Ooapmee pasnooOpasie MapKepoB
‘.\G(TClle‘[”Ba(’TCﬂ HpH HCTIOJTBAOBAHHH TAK Ha3blBaCMbIX
KBAHTOBBLIX Touek (quantum dots) — duivopeciuipyio-
HIMX HAHOYACTHIL Ha OCHOBE KaIMMsi, IIMHKA 1 JAPYIHX
MeTAITORB. KHRIHT(]RIJIC TOYKH C p33HbIM JAHAMCTPOM 4ac-
THIL (JLOCTHIACMBIM TTOCPCACTBOM MO/UHDHKAIIHI VCJIO0-
BHIT CHHTE3a) OXBATBIBAIOT BECh BUAHMBLI CIICKTP W31y~
YCHHS, CO3/1aBast 3{11(1}(‘K']‘11B[[_\'H] OCHOBY LT ITPOBC/ICHTHA
MVJIBTHAHATH3A.

Taknm oOpasoM, 1pHMEHCHHe HAHOMACTHIL LI Me-
HeHTHS CHeIgIuecKx KOMIICKCOB OIPE/Ie/seMOro co-
eMHeHMs (HanpiuMep, ¢ 110MONbI0 HMMOOHITH3AIH Ha
HX TOBCPXHOCTI CHCIM(DIUCCKIX aHTHTEN) HO3BOJSET
OIHOBPEMCHIO KOJHYECTBCIHO OMPEICTATD COAeP/KAITNe
B TeCTHPVEMOil 1pode pasiauuibix coesuiHen it [Tpunmm-
MHAABHOIN 0COOEHHOCTBIO 3TOT0 HOIX0/1a SIBJASETCH BO3-
MOKHOCTD OIPE/IENATh HECKOJIBKO COCIHUCHI B 0AHOI
11pode. ITo HOZBOJISIET HE HIPOCTO COKPATHTE 00BEM 11PO0HI,
110 0 HPOBOANTD ANdepernaibHyI0 JETCKIHIO CTPYK-
rVpiio 6JM3KHX coenneniil, cnocoONbIX CBSI3bIBATLCS €
OUHUMH 1 TEMH JKe PCTIeNITOPHBIMH 3J1CMCHTAMH.

CyeCTBCHHBIMI JIHATHOCTHYECKHMH  BO3MOXKHOC-
TAMH 00J/IaeT ATOMIIO-CHJI0Bas MHKPOCKONNS (puc.
3.4), nenoansyemas Aas JACTCKTHPOBAHISA KOMILTEKCOB
OHOMAKPOMOJICK YT, HAlIpHMep OeTOK-aHTHTE 0.

Ha noanoxxy KOBANEHTHO MMMOBUNWM3YIOT NepBebIi
KOMMOHEHT (Hanpumep, aHTutena)

BHOCAT BTOPOH KOMNOHEHT
(nwrann nepeoro)

MNpw cneunduyHOM B3aMMOABACTBMN NPOVCXOOQNT
ofpa3aosaHue 4acTwL, BLICOTa M OpMa KOTOPLIX CBUAETENLCTRYET
0 POPMUPOBAHWN MMMYHHbIX KOMNNEKCOB

Puc. 3. /lemexuus xoMniexkcos
anmueen-anmumeno ACM

Cnesa — MMMyHOrNOGYNMHE! IgM. Cripasa — UMMYHOrNOOYIMHe IgG.

Beepxy — nMmyHornoBynuHel copOupoBanitl Ha NOANOKKY, BHU3Y —
Ha auTureH, cboky — 3-J1 nzobpaxeHue M3oNMpoBaHHoOro
MMMyHOrnobynuHa
Puc. 4. Hzo0paxcenus anmumei 8 c60000HOM
COCMOSHUU U UMMYHHBLX KOMNICKCO8, NOJYHEHIbIC
€ HOMOUBIO AMOMHO-CUA08020 MUKPOCKONA

Jlnst coslanmns BLICOKOUYBCTBHTEIBHBIX OHOCENCO-
POB MEPCHEKTHBHA TAKKC TEXHOJOIHS, HCIIOAb3YIONas
OunomnoanMeptble (hYHKIHOHAIBHbIE TIICHKH B COCTOS-
nuu riaporeas. QopMupyionascs y nux 1moBepxHocT-
Hasi apXHTeKTypa UMCeT GOJIbIIME IIPCHMYILCCTBA /st
HCHOJIB30BaHIA B KauecTse GHOCEHCOPOR B CBA3H € UYBC-
TBUTC/ABHOCTBIO K H3MCHEHWK) BHCUIINX HAPAMETPOB
cpeanl, GHOCOBMECTHMOCTBIO, BO3MOKHOCTLIO CCICKTHE-
noro 3axsara JIHK.

HaHoCTpyKTypupOBaHHbIe GUOCOBMECTUMBIE
martepmuansi

Hmeronutecst HKCHEPHMCHTAILHLIC N KJIHMHHYECKHE
HCCJIE/I0BAHHA  TIOKA3BIBAIOT, HTO ILTA3MONAlbLIEHHBIC
HIOKPBITIISL HA HOBEPXHOCTH HMTIJIAHTATOB XOPOLIO CTHMY-
JIMPYIOT OCTCOMHTCIPaLMI0 M sABAAIOTCA BechMa ddhdek-
THBHBIM PEIIIEHHEM MTPOOIEMBI OTTOPKEHHI MMILTANTATOB.
OaHaKo HOKPBITHA Ha MMIVIAHTATAX J0KHLI 00T
KOMTIJICKCOM 4aCTO B3aHMOHCKIIOUAIONNX CBOHCTE: Bbl-
COKOI ajiresneif, HOPHCTOCTBIO, pasBUTON Mopdoaorieii,

MHHOBAUMOHHBIM NOTEH uMan HaykKu
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XOpotneii. OHOCOBMECTHMOCTDBIO, ITH VEI0BIS 10CTHIA-
IOTCS HPHMCHCHHCM CAOHCTBIX HAHOCTPYKTY PHPOBAHHBIX
nokpoitiii. Haseerno, wto  dopsuposanne  sataiibix
CBOICTB MATCPHATOB BOSMOKHO HVTEM CO3/IaH s V0B
00PA3OBAHHS CAMOOPTAHMBVIOUIIXCS CTPVKTYD HillO/fa-
Hasond. OHAKO NPHMEHHTETLHO K HPOILCCCaM [1Ta3MCH-
HOPO HallTLLTeH A ()||U[](I|‘{P|-I'l Hil el HMILTAHTATLL NCAOBIHH
(hopMmupoBanis HAHOCTPYRTYP Ma10 Havuenbsl. Mewy
TEM, HEPEXOL HA HOBBIT VPOBCHDL B3AHMOACHCTBIS HCKVC-
CTBCHHBIX (HMILIAHTAT € TOKPBITHEM) H CCTCCTBCHIBIX
(KOCTHAH TKAHB) MATCPHAIOB NO3BOTIT Obl KAUECTBENHO
VAVHIINTD  HPOLECC OCTCOMHTErPAIN  HMILTANTATOR 1
HOBBICHTH OHOJOMHUHOCTL KOHTAKTA HMIIAHTATA 1 KOCT-
Horo Jgoxa. [ooroMy BaAKHO COBCPHICHCTBOBATL MCTO b
I TEXHOJAOTHH [0JVUerns OHOMOKPLITHI, & TAKKC HAXO-
ATh HOBBIE CHOCOOLE hOPMITPOBAHII 3/ IAHHBIX CBOHCTB
Matepnatos, HeodXoumMo TakKe COBCPIICHCTBOBATL He-
CAEI0BATEILCKHE KOMILICKCBE VIS TIOJVYEHHS L0CTORECP-
HOI Oasbl 3HAHMIT O TAKIX CJOKHBLIX MIOTOQAKTOPIHLIX
pr\)ll(‘(‘l_'llx 1YTCM I1."}_\""It‘l|||§| BJAHATTHA Ha MOXAHHYCCKHC
1 (DHBNKO-XHMIYECKHe ¢BoiicTBa (POPMIIPYEMDIX TTOKPhI-
THIT HAHOCTPYKTYPHBIX 00pasoBanii.

Boabmoii mirrepec npejcTas i isinoT G10coBMECTUMbIC
MATEPHABE HA OCHOBE OCIKOB HAYTHIILL MAVKOB-KPYTO-
Hps08 (ciponn i enmnaporn 2), Kotopbice (hopMitpy-
0T B ZKCJC3AX [AyKa BOJIOKHA, cocTogutie 13 Hanodud-
PIJL DTH MOJCKY/BSIPHBIC KOHCTPVKITHM, 0TOOpatiibie
HPHPOJLOIT B LTIPOILECCE 3BOTIOIIH, CHOCOOHBE TOJICKAIATE
HAM V/IA41ibIC PCHICHHS MIOTHX TEXHHUCCKUX TPOOJICeM.
Hayruimoe BoJg0oKHO 00/1a1aeT VHIIKATHHBIMH CBOIiCT-
BaMil M OPPOMHBIM HHHOBALHMONHBIM HOTCHIHATOM B
"AMBIX PasIMUHBIX 00J1ACTIX NPoMBbIIIIeHHOCTIL Bsisko-
ATACTHYHBIM HHTAM KapKaCHOTO HICJTKA [1aVKOB CBOICT-
BCIHIBL OJIHOBPCMECHHO BBICOKAsA 1POMHOCTh HA PA3PLIB.
HPCBBLILIAIONAS CTATh N CONOCTABHMAs ¢ KCBJIAPOM, N
BLICOKAST 3JaCTHUIOCTD. JTO HPHBOAHT K OYCHBb BbICO-
KHM 3HAUCHISIM 9HCPIHH PaspbiBa, 10 KOTOPBLIM 3TOT M-
TCPHAJ HEC HMCEET aHAJTOTOB CPe/tH JIPYTUX HPHPOAHBIX 1
HCKVCCTBEHHBIX MATCPUAJIOB.,

Beski mayTHHBI HMEIOT OUCHD HHTEPECHYI0 CTPVKTY-
pv. Hseercs uepesoBanne ruipodguaninix # ruapocod-
HBIX CEerMeHTOB, YTO Kpaillle BaskHo Aast olecrcuctis
PACTBOPUMOCTH M PEIYIAHPOBANNSA arpCralliti MOJCKV.I,
KoTopas Bejiet K hopmuporannio manodubpiLt, a nmen-
Ho namnie Hanohubpuir GecleynBaeT YHUKAIbHBIC
MexaHnigeckie epoitersa aToil niH. MoJiekv.sipioe Mo-
JICJIMPOBAHHE CTPYRTYPBE HanogulbpiiLt, npoBejeHHoe
Ha xadgeape GnonmKeHepun GHOJOrHUECKOTO (haKy.ih-
reta MIV, nokasano, 4ro BblCOKasi 9HCPrHsl paspbiBa
00yCJI0BJIeH, HO-BIIHMOMY, (opMmuposatiem cyliep-
cnmpaicii n3 0eta-ca0eB DOTATBIX MOJHAIAHITHOBBIMI
BCTABKAMH CTIHIPOMHOB (pic. 5).

EcTh t1epBble pesvisraThl, KOTOPBIC CBH/CTCIBCTBY-
0T O HPHHIHIHAJBHOIL BO3MOKHOCTH HOJAYHCHIS Ha
OCHOBE PeKOMOHHAHTHBIX aHAJIOIOB OETKOB HAYTHHbI
HCKVCCTBEHHBIX HUTEH W [LTEHOK, 110 CBONM CBOHCTBAM
COHOCTABUMbBIX C ”p”p(),'l“thll HHTHMH, & TAKAKC O BO3-
MOZKHOCTIT Pa3dpabOTKH TCXHOJMOTHH COB1aHHS OHOCOB-
MCCTHMBIX MATEPHAIOB € VHHKAIBHBIMI CBOHCTBAMN.

Puc. 5. Dopyuposanue cynepenupain us demea-cioes
NOTUAAAHUNOBDIY (hPaeMenmos CRUOpounos

MonekyngapHsie MawuHel, camocBopka
HaHO- MW HAHOOMOCTPYKTYP, MONEKYyNsapHoe
MoaenupoeaHve U An3anH QYHKLUOHANbHLIX
HAHOCTPYKTYP U UX KOMMNJIEKCOB

¢ Guononnmepamm

Ceiivac Bee "4aille rOBOPAT O HAHOMHPE, 0 3aKO0H0-
MCPHOCTAX HAHOMITPA, O CTO NPAKTHYECKOM HCIHOJL30-
Bati. XOTe10Ch Obl HOAYCPRIYTL OOABINIVIO 00HIHOCTE
HE'IH(L\III]}}.I. B YaCTHOCTH, OCHOBHBIC <*KH})IIII‘IIII'\'I|§>. Hai
KOTOPBIX ||(1("|‘p(}(']ihl ANBLIC (]Pl'ii}i”:i.\ﬂ)l. SABILTCsH Hp-
KM IPEACTABHTESIMI DTOr0 Hanomupa. Pepymentol,
petentopst, noutbie Kanadn, JIHK, PHK, pnGocombi,
M{].'l('i\'}'.'l}ll‘)}lhlt‘ I\IU'I'()I]I)] H MHOKRCCTBO .‘l]]‘\"l'“.\' COCTaB A~
FOLLHX KJICTKH H OPraiiisMa B 11e10M SBIASIOTCH B CMbBICE
CBOETO PAIMCPA HAHOUACTHILAMIL, HO TIPH 9TOM YPC3Bhi-
YAl HO «VMUBIMIT> H, ¢ (DYHKIHOHTEHOT TOUKH 3peHits,
OUCHD PAHOHAIBHO CACTAHIBIMH HAHOOOBCK TAMI,

Heekoabko €108 0 BO3MOKHOCTAX HanoOHOTEXHO10-
PHI LTS MOJICKY/IAPHOI 2J1CKTPOHHKH. bloaaexkrpoiiika
HAH OHOONTOINCKTPOIHKL KAK Pas/ie’l MOJEKVISPHOI
ANCKTPOHUKH  1BITACTCA  TIPUMCLIITE OHOCTPYKTYPBI, B
MepBYIo ouepe/th OeAKIH HIH HX MOAHMIIPOBANHbIE alta-
JI0TH, B KAUECTBE VITPABJISCMBIX CBCTOM MOJIVJICHT KOMIBIO-
TCPHBIX M OUTHUYCCKHX YeTpoiicrs, Octorroe TpedoBatie
K OHOZOTHYCCKHM MOJIYISM (YHIIAM) COCTOUT B TOM, YTO
B OTBET Ha (hizaeckoe BO3JCHCTBHE — CBET — O JI0K-
Hbl 00PATHMO H3MEHTH CBO0 Kotdopamaltino i 00paso-
BLIBATD, 10 Kpaiitcil Mepe, J1Ba JUICKPeTHBIX COCTOA A,
ITH COCTOAHMSL LOJIKHBL PASIAHYATBCS JIETKO H3MEPSICMb-
M HTAPAMETPAMH, HAIIPHMCP CHCKTPAMHE HOLIONICH IS,

Hanboiee BeposiTHBIMIT KAl /IaTaMil Ha PoJib Ta-
KHX YHIIOB SIBJASIOTCS CBCTOMYBCTBUTC/IBHbBIC MeMOpan-
fible OeJKH, HHHIMHpYIone H odecieunsalomue pado-
TV CAOKHEHUeH MOJCKVISPHOIT  «Mallimuepitin» 1BV
OCHOBIBIX HOTOOHOIOTHUYCCKHX HPOICCCOB — 3PeHst it
orocnureza. KoukpeTHo peun T 0 MOJCKVIIAX 3pH-
TEJABIOIO MHIMEHTA POJIONCHHA 1T HakTepHopo1onci-
Ha -- Geaka 13 ranoGIIBLHBIX MHKPOOPIaHH3MOB,

Oba a1t Hesrka 06121107 GOTOXPOMIIMOM I MOTVT
PACCMaTPUBATHCA KAK OCHOBA /LIS Co31aHus (HOTOXPOM-
HBIX MaTePHaios (4ios) OHOONTOAICKTPOHHK.

Bakrepuopoaoncun B oTamiue o1 JPVrHx Ono-
JOTHYCCKHX  CTPYKTYP  HMCCT 10CTATOUHO  BBHICOKVIO
TEIJA0BYIO M XHMHYCCKVIO CTa0WIbHOCTD, uToObl CTaTh
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HEPBBLIM, 1O OTHIONL HE HOCTCTHIM CBCTOYVBCTBITC. 1h-
HLIM MATCPHAIOM  OHOJOMHUCCKOTO  HPOHCXOZICHTIE,
HPIPOLBIN LT TPOMBHTLICHHOTO TPUMCHEHHS B O1To-
LICKTPOHHBIX NCTPOICTBAN.,

Bretar asionuis npiMeposM TOMY  MOACT CAVEITD
HOTARHCE  CONOICHIEe O paspadoTRe  TPHIIHITELIO
HOBOTO HOCHTC 1A 1llil|n IPMATLHHL KOTOPDBIT HOSBOTHCT -
HHCBIBATD 1A OOLHIBIT TasepHbIil e 10 50 Tepadaiir
HHDOPMAILTI, TO CCTh NPHOTHANTEILHO B JICCATH THICHY
Dets DOJBIIC, TCM T TP toninii DNVDL DT nosbiv
HOCHTETCM hopaai A e e GakTePHOPOLOICHH,

B kavecrne sueiicn. xpansiieit o;uin G indhopara-
LML HCHOBSY IOTCS B COCTOS NS GaKTePHOPOONCHTT,
KOTOPBIC MOINT HEPCXO L OO B APYTOC O, LCHeTBI-
EMCBET ONPE I TCHION Jwntist sosnbt. Tipi aros pen
LT e 00 OOBIYHOM CUIRITT THIT, & FeHeTHHeCK MO -
HHHHPOBAITIOM OARTCPHOPOIOICHIC, OO0 TAIIICM -
ETOMHTCIRIO BHCOKOT TCPMO- 1T XUMITMCCRON CTadm i n-
BOCTBIO. OO0 COCTOMTIE MOJCKY. B DaRTCPHOPOIOTCHTHA
1O Kpaii-
BCH MEPC, HECKOBKO JICT, DTO HOSBOJACT Sa1llChiBaTh
P HOMONUT JEABCPA Ha MOJCKYTB O TRa i opaaiiio
& BIC ABYMCPHOI I THHCHHOT HOCTE10BaTe. 1hHOCTH
EV e (HEXOLIoe CoCTodIHe OARTCPHOPOONICHIT) 1
UL (HPOIVKT Cro (DOTOHPCBPAILCHTIS ), & 3d4TeM Co-
CPATETD 1 CHITBIBATD ¢,

MOUNVT COXPABSTLOA HeOLPDAayenno Jio0nro -

Hprmne opranisam OHOTOMHICCKRIN CHETCM
ABTAIOTCH  BEChMa AQUDCRTHBIBIME 1 HDBOIOIHONIO
=I""’ip'.1!l|ll;!.\lil ATH COB LT I\'i"'l'pl}l”l("i'ﬂ HaHOMCTPOBOIO
paamepa ¢ sa ol gvnrieii. OGbeRTHBHO HenoIb-
SOBAHHE DTHX HPHITUINOB B HAHOTCXHOJOMHIN HANO-
AUTOH B CTIHH HONCKOBBLEX |)il.'i])}.1.l’ﬂ]'l'()h'. B.\K"."l'(' C TEM,
VAC ('l'ﬁ'{}l(' HOTATHO, YTO IIIIIl('!\"]'l!p(lﬂiliint' H CO3/ laHne
MOJCRYAPHBIN Mal, HCHOABVIONUN SHEPrHIo Xi-
MHYMCCKIN P(‘EII\'IUIIHI (HTH BSMOCHCHHA COCTaBad L'P{‘;U:l}
i BRIIOIHCHHA daemenrtapubix vk dorone-
PCRTIOYATCACH, NEPEMCHICHIS MOJICKN. SIPHOTO 0O0BLCRT:,
COLLAHTIEA PASHOCTH NOTCHIIHATOR, PA3BHTHA THIOBOIO
VOHIH, SBIHCTCH peadtbioll sutaticii. o nanpasicnie
CHMTACTCS, B HACTHOCTH, HPHOPHTETHLIM L1 CBPOICii-
CRON NPOrPaMMbl PasBHTHA HAHOTCXHOJOTII,

B Poceint nakoiien suaunteaniniii OnbiT B et b

HBVHCHI MOJCKVIAPHBIX MCXaHI3MOB  2J0MCeH-
FAPHBIX OHOXHMITMCCKIX 1 OHOMH3IYCCKIX HPOLCCCOn
f_'lil(t)(])_\'.’!-]{li JHEBNLIOR, Nepenoce VICKTpola, 1!(']1[‘}!(}('[‘
HPOTOHA, KOHDOPMAIHONIBIX HCPECTPOCK HPH  XHMII-
HCCKHX  HPCBPANLCHISN,  (PepMenT-cvOCTpaTibix  B3ai-
MOICTICTBIAX, PA0OTC HONNBIX KaHAT0B W 1p.), PasBiiTa
AHHAMIYECKAs TCOPHA 3TeKTPOHHO-KOH(POPMATTIOHHBIX
E3HMOICHCTBIIT KAK OCHOBBL 118 (hVHKILHOHHPOBAHI
MOJICKY. TAPHBIX MAITHH, PE3BHTBI OCHOBBE MOJTCKV.SIPHO-
FOMOJCTHPOBAHNS 1 saiina manoverpoiiers. Hnpo-
KOC HPHBHALNEe HOAVAIT padoThl 1o (hianyeckoil Teo-
PHIT CAMOOPTanBatitn OCJIKOBBIX CTPVKTVP. DT0 J1e71aeT
BECHML BCPOSTHBIM PELTHBAINIO IPOPLIBHBIX padoT 110
CORLAMITI0 MOJCKYIAPHLIN Mauiid 1 VHKIHOBATLHBIX
HAHOCTPVKTYP M HOJVUCHHIO KOHKVPCHTHDBIX TIPCHMY-
HIECTB B ATOIT 00.14CTH,

HOM

B ensisi ¢ npodaemoii cosanig nanoyerTpoiicTs, na-
HOPOOUTOB 1L 1L HC B3 HC OCTAHOBHTLES T 1 BOTIPOCAX
MOJCRVISIPHOTO MOJICTHPOBAHIS 1 MOJCKVIAPHOTO 0=
Zaiina HaHo- 1 HanoOHoCTPYKTYP. CTpeMireanioe pas-
BHTHE ROMIBIOTCPHOT TCXHIKH, ITHPOKas 1B O eRaiincii
HEPCHCRTHBC JOCTVITHOCTH CYTICPROMITLIOTCPOB 1 HTAKO -
SICHHC HACAKHBIX JTAHIBIX O MCKATOMIBIX T MEKMOIC-
KNSPHBIX B3ANMOCHCTBHAN J1CTACT BLIYNCTTE IbILIC
ARCHCPHMCHTB € Hl10- 3 OHOCTPYRTYPAMIL HCTOUHITKOM
OOBeRTHBHON Hihopaatutt 001X QUBHKO-XHMIMCCKIN
croifcrBax. TTprues noayvaacMbii B HHCICHHBIX ORCHe-
PHMCHTAN VPOBCHD JICTA U HPOHCCCOR € VIACTICM
HAHOCTPYRTVP SIBISCTCSH MAKCHMAALHO 1H0APoOHBIM. OT-
HOCHTCIBHO HISBKRS CTOMMOCTL BLIUHCTHTCBHBIX DRC-
HEPHMCHTOB 1O CPABHCHITIO € HX PELTBHBIMH A1 10TMH
AT METOIBE MOJCRV S PHOTO MOICTHPOBATIT OCTHOB-
HBIM HHCTPYMCHTOM HPOCKTHPOBAITI HalO- 1 HAHOOH0-
NCTPOICTB B CTPYRTYP.

Ha prie. 6 npuseen npusep camocOopii tano-
HIPHILA, COCTOSILCTO 13 VIVICPOIHOH Hanorpyokin
HOTHTAHL, DTa CHeTeMa ObLIa NPELTORCTR s il
peenoii goctasin bAB npaccunrana meroamm mosery-
SSAPHOT UHaMI Ha Kadepe DHomHRenepim Hinoaorm-
teckoro gakvasrera MY, C dvinasenrainioii Toukn
apenns, Janias CHCTeMa HITePecHa Kak (pakTiyucesi
HEPBLIL HPHMEP caMocOOPKN (HYHEIHOIGILIONO Hailo-
onoverpoiteTsa (HanopodoTa). MOACKY IO ICHTIL T,
acopOHpoBanias Ha BICHIICH HOBCPXHOCTH HaOTPYOH-
K (BaKPLITOI ¢ OO0 KOHIA), 33 CHeT TeHI0BRN (yi-
TVAIL CAMOTPONBBOILHO VIAKOBBLIBACTCS BHVIPEL 11
norpvoki B kondopsatiit, 6IH3K0i K asabha-ciipa.
To cerh nponexo T sapserenie nanomupina. Eean n
HAOTPYORY  NPCBapiTeinio Oblaa VIAKoBaHa Mo.1e-
KV (MOJCKYIIBL), KOTOPLIC HPH BHCHITCM BO3ACHCTBINT
PACTECTAIOTCS FLTH PE3KO VBCANMNBAIO 3aHIMACMBIT 001+
CM, TO HPOHCXO/IT CBOCOOPABHBLIT «BBICTPCI» 1 CHETEMA
padotaeT kak Hanonviika. Ha puce, 7 nokasan pesyanrar

Puc. 6. Hocaedosame.vnnie cmaduu camocoopru
HANOWNPULA

.
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4 o
p e
w4 L ;
p T ¥ i r
1"*-'51_ ¥ 3 &

Puc. 7. Hocaedosameavinie cmaduu 603deticmsus
Hanonyuxu na Guosmemopany. « Touku» s6epxy u sHu3Yy
ouomembpansvt — Moaexy.abl 8odot, Cihepot — npodykmu
pacnada Mo1eKyan (83pbIBYamMolo 6ewecmsa)
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YHCJCHHOTO JKCIEPHUMCHTA 110 BO3EHCTRHIO HAHOIVIUKI
Ha Gnosnorndeckyo MeMOpany: MoJIeKyaa TOJHICTITIIE
IIPOHHKAET 3a KOPOTKOE BpeMst B OiomemOpaity. Obseniu-
Basl YCThE MOPbl HAHOTPYOKH JHraniaMu, crientnduiecku-
MIT K OTIPE/IESICHHBIM PCLeNTopaM Ha HOBePXHOCTH KJeT-
KH, MOJKHO, B IPHHITHIIE, JOOHTBCSA CEICKTHBHOCTH HIPH
nocrapke BAB (B raHHOM coTvuae noJIMIenTHia).

MoTeHuManbHblie PUCKKU OT UCNOMNBb30BAHUA
HaHo4YacTvMuy W HaHOMarepwanos

Hac oxpysxaer orpoMHoe MHOKECTBO HaHOYACTHIL,
KOTOPbIE SABASIOTCS IIPOAVKTOM 00BIYHOIN HC/I0BeUCCKOI
JCATELHOCTH, W OOIBUTMHCTBO H3 HHUX, TO-BHIHMOMY,
OTHOCHTE/IBbHO GeaBpeanbl. Bymecte ¢ TeM, B HacTosIee
BPEMS1 HAJICAKHO YCTAHOBJIEHO, YTO B HAHOPA3MePHOM CO-
CTOSIHHH MHOTHE BIOJIHE Oe3001/IHbIe BEIeCTBA CTaHo-
BATCH B 6110..—'[(}1"[1‘—[0(:}\'(]]\1 OTHOIMCHHH BCChMd daKTHBHBIMH
H BO MHOIHX CJIYYASIX CHIBHO TOKCHYIBIMU. XOPOUIO H3-
BECTHbI IPUMCPDBI achecta, OKCHJIOB ypana, pyiaepeHos
H MHOIHX pYrux nanodactii. OQHAKO 10 CHX 110p HeT
CHCTEMATHYCCKHX UCC/IeI0BaHNil O NPUPOAC TOKCHY-
HOCTH (M KaHILCPOTeHHOCTH ) HAHOUACTHIL, HeT cepTidi-
IINPOBAHHIDBIX TCXHOJOIHI OlIpe/iesieHus JalHOTO THIIA
TOKCHYHOCTH, HCT (3a PEKHM HCKTIOUEHHEM) COOTBET-
CTBYIOIHX CAUUTAPHBIX H THTHEHHYCCKHX HOPM HCHOb-
soBanusi Hanomatepuasios. Ha oro mepaBHo obGpatu
pHuMande Pocnotpebnansop (umenmo ot 02.06.2007
Ne 0100/4502-07-32).

OrmeruM oCHOBHBIE (DaKTOPDI, 0OVCJI0BIHBAOLILIHE
MOTEHIHAJILHBIC PHCKH OT HCIOJIBb30BaHHA HAHOYACTHIL
H HAHOMaTEePHAIOB:

- 1e6oabINoil pasMep U COCOOHOCTD MPOHHKATE Yepes

Gapuepol (B T. 4. rematosHiedaInIecKmii);

— Gosbllas Ve bHas HOBePXHOCTD;

- aHOMaJIbHAast PeakiHoHHas ClocodHOCTb (FeHepaitis
¢BOOOHDLIX PAAHKAJIOB);

— ofuserdenne NPOHHKHOBCHHST MOJIEKYJ JIPYIHX Be-

UIECTB;

— ocobGennoct merabosnama (Makpodar «ie BusiT>
pazmepsr < 70 1m);
—  MOCTOSTHCTBO K HAKOIICHHIO PS/la HAHOYACTHIL

Bonpoct 0HOMOrHUecKX (2 TAKKE 9KOJIOTHYECKHX)
PHCKOB LIPH HCIIOAB30BAHHH HAHOMATCPHAIOB SIBJSTIOT-
€51 BRUKHBIMH 1PH IIPOTHO3HPoBaHNH HPHEKTHBHOCTH
pHepeninst nanorexuonoruii. Heobxommo takke v
TbIBATDH U BO3MOKHOC BJIHSHHE HAHOYACTHIL H HAHOMATE-
prasios na odiee coctositine Jied ¢ obeciedenneM 6Ho-
JIOMHYECKOI 1 XHMHUCCKOIT C3011aCHOCTH KaK 0/1HOI0 13
BazKHeil X HalpaBIeHHi VKPCILICHIS HAITHOHAILHO
Oesonaciioctn Poceuiickoit Degepartitt, H310KEHHBIX
B «OcHoBaxX rocyapersentoil noJaHTHKH B 00J1acTh
oOccrieyenyst XHMITecKoit 1 onoJorndeckoit Gezonac-
noctn Poceniickoil Megepatiiy na nepios o 2010 roga
I AaJbHeiyo nepciektiusy»  (yrsepajieno [Ipesu-
jentom Poccuiickoii Dexeparmim 4 aexabps 2003 roga
Ne I1P — 2194). Ocoboe snayeHne HMeeT XHMHUeCKas U
Guomnornyeckast He3011aCHOCTb B COBPEMEITHBIX YCIOBHSIX

BBHIY YCHJICHHA TEPPOPHCTHUCCKHX ITPOABJIEHHIT, KOTO-
pbie MOTYT OBITb HATIPABICHBI HA CEJIEKTHBHOC BO3/Ieii-
CTBHE Ha OHOJOTHYECKITE CHCTEMBI H OPTaHI3MBI.

Ananins coBpeMCHHOTO COCTOSHNA 1HOKA3bIBACT, 4TO,
€ OJ[HOIT CTOPOHBI, HA OCHOBE HAYYHBIX pa3zpaboTok B 00-
JIACTH HAHOTEXHOJIOIHIT CO3/1al0TCS HOBBIC «ITPOPBIBHbICH
aderTHBHBIE TEXHOI0THI M MaTepHasbl. C Apyroii cTo-
POHBI, Pa3BHTHE HAHOTEXHOIOIHIT MOKET IIPHBECTH K CO-
3/I@HII0 HOBOTO KJIACCa XHMHUYECKOTO H HHOTOTHUCCKOTO
OPYKH, HCHOJAB3YIOUIETO CBOHCTBA HaHoYacTul. B Ha-
CTOSTIIICC BPEMsi HE CVIIeCTBYET CHCTEMATHYCCKHX MCTO-
/0B JIETEKTHPOBAIHA HAHOYACTHIL B OKpYIKaloLLeil cpesle
1 Onosornyecknx oObekTax. IloaTomy passuTiie Tex-
}IO.-']OT'Hi,I JLTH Ull]'}t‘.;{t‘"l(}[illﬂ PHCKOB OT HCHOJTb3OBAHHA
HAHOYACTHIL M HAHOMATEPHAJIOB, HX ceprudukanmn no
HTOMY TIPH3HAKY UMCCT BakHeliliee 3HaYeHHe He TOJIb-
KO JIISl PasBHTHS HOBBLIX OTPAC/CH HPOMBIIICHHOCTI,
HO M ¢ TOYKH 3peHust odecieuenis nainonaisioil Ges-
onactocti. Chejyer HMeTb TAKKe B BHILY, UTO BOIPOCAM
HALOPHCKOB B MOCJICAHHE HECKOJALKO JCT BO BCeM MUPEC
CTas 10 _\r’ﬂf‘f[ﬂ'l'hcﬂ ]']plilf'i‘aﬂh]l()(.‘ BHHUMAINC, CO3/1AK0TCH
HALMOHAJILHBIC 1IPOIPAMMBI, HelPARHTEILCTBEHHDBIE 1
ME/TYHAPO/IHBIC OpPraliusalini 1o jainoil 1podaeme,
u3jtaeTcst cuenuaibHbil xypuaa Nanorisk.

OTMETHM, YTO BOLPOCH BO3HUKAIOIHX PHCKOB OT
HCMOTB30BAHHA KOHKPETHDBIX HAHOYACTHIL JIOJKH LI CePh-
€3HO H METOMYHO HCCTIE/OBATHCA B CIICTIHAIbHBIX 1200~
patopusix, a HerpoeccoHaibibie 0G00IIEeHHST B 9TOM
BOIPOCE HE UMEIOT 1101 co00i 0CHOBAHMILL

B Hactosiee Bpemst Ha 0CHOBC pa3paboToK psia ui-
crutytos PAH, PAMH, MI'Y u jap. umetores Bee upea-
nocelIkn Juis Opictpoit 1 adexrHBnoil pazpaboTki
TEXHOTOTHH OLPC/ACICHHS TTOTCHIHAIBIBIX PHCKOB OT
HCLOJIB30BAHHS HAHOYACTHIT H HAHOMATEPHAIOR.

PaaauTue oﬁpaaoaa"renbl-loro KOMMOHEeHTa
no HaHo6uoTexHonorum

Passurie  nanoOHOTEXHOMOTHH, HMHTCIPHPYIOLTEi
3HAHHS 1 HABBIKH W3 MHOTHX JIHCIHTUIMH B HOBOM CO-
detanuu TpedveT NPoBe/ICHs ONpe/IeIeHHbIX MePOIpI-
ATHIL O TIO/IroTOBKe cieniHaancetos. [Ipexae Beero, HTo
OPHCHTAIMSA Ha MYJIBTHIHCIIHITINHapHOe  dyHIamen-
Tasibioe 00pasoBaHue, coueTallee Hapsay ¢ Omoso-
CHUCCKUMH JUCIHINTHHAMIL CCPLC3HYIO IOJILOTOBKY B
oOmacTiH XuMuH, HGU3HMUECKOI XHMHH, MOJCKYISIPHOIL
(dusnky, wHbopmatikn 1 ononHdopmarikn. JAag sro-
I HL‘O(‘}K(L’IIIM{) CO3/[@aHHe ()plil‘lma.’lhlihl,\' {'llf.'!u{‘\-"l]l."()li.
('TlE[II‘I]]‘dl{TnK}-’M()B, MZH"[I(’TCPCKIIX ()Gl)tiii(}llil'l'(_‘.-'ll)llbIX
HporpaMM. 3aech MOKeT ObIThL HeloIb30Ban otnbr MY
. M. B. JTomonocosa, MO TH 1 psita nayuno-o6paso-
BATCJABLHBIX 1eHTpoB. Tak, Ha Ouosorndeckom (hakyin-
Tere MIY B pamkax Harmonansnoro npoexra «O6pa-
soBatines paspabotana HHHOBAIIHOHHAA MAIHCTEPCKad
porpasMma «OHOUIKEHEP — MeHeKeP».

Onoii U3 3a/1a4 TPoeKTa «OHOMHIKeHep — Mele/1-
Kep» siBAsieTest paspaldoTKa MeXaHu3Ma  HOAIOTOBKH
KaJIPOB, HAXO/TULHXCS HA OCTPUC HAYYHO-TEXHHYCCKOIO
[porpecca H crnocoOHbIX BOCHOJHUTE HMEIOHHIICH K-

60

MHHOBALMOHHBIN NOTEHUMAN HAYKK




WHHOBALIMOHHAS POCCUS]

poBbiii eIt JTa MarucTepekas 1porpaMma HMeeT
CBOCH 1ETbI0 HOATOTOBKY KaJPOB /ISl OPraHi3anuu ne-
CAeJIOBAHNHIT 1 HHHOBAIIMOHHOTO 11polecca B Hanboece
ObicTpo passusalonxcs obaactax OHosornn, OHOMH-
Aenepuu, Onotexnoorun 1 HanodHorexHosorny, Hpu
ATOM HYAKHO HMETh B BIULY, YTO MaricTpaTypa — 3TO
JINIB TICpBast CTVIICHb B (POPMUPOBAHHH BbICOKOKBAJIM-
GUIIPOBAHHOTO CclieHaIucTa, 3a /Ba roa o0y4enis
HEBO3MOKHO BJIOKHTB B HETO BCE TO, UTO HYAKHO B COBpE-
MeHHOH OGHOHHZKCHCPHH U HanoOHotexHo orHi. Tloato-
MY BKHO HAYMHTD OVAVIIETo CHCIHATHCTA YYHTHCS KaK
COBPCMEHTIBIM HAVUIBIM JIOCTHREHHAM B BbIOPAHHOI
00.J1ACTH, TAK M JIATh CMV OPraHH3a1HOH Hble H 3KOHOMHYe-
ckue Hapblkn. [1as1 910l e/ B paMKax HoANnpoekTa ObL
paspaboTal 0CTATOUHO OONIMPHBI 1V CICHKYPCOB 1
CTICIMPAKTHKYMOB, OPHEHTHPOBANHBIX HA JOCTHKEHHC
nocrasienHoil uean. Ham mpejicrasasercs neiecood-
pasibIM BBC/ICHHE JIOCTATOUHO THOKOTO yuebHOro 111aHa,
B paMKax KOToOporo Oblia Ol YBEIHYEHA 05 [peMe-
TOB 110 BLIOOPY 3aKasuMKa creliaicta. B uenom, yun-
TBIBAS COPLC3HBIC MATCPHAJBLIbIE W3ACPKKH BY3a 1PH
HOArOTOBKE CHEIAINCTOR B 00JACTH COBPEMEHHOMH
OHOHIKEHEPHH H HAHOOHOTEXHOIOTHH, IPE/ICTABASCTCS
JOTHYHBIM TOTOBHTH TaKUX CHCIHATHCTOB B OCHOBIIOM
ICTCBLIM 0OPA30M 110 3AKA3AM [TPETPHUSTII.

3aknwoueHue

HeBo3MoKHO B 0/1HOI CTaThe OCBCTHTD JIaKe B MH-
HUMAJIBHO HeOOXOJUMOM o0beMe 1podieMbl PasBHTHS
HaHOOHOTEXHOA0THN., MBI KOCHYJIMCE JIMLIB O4CHb OI'Pa-
HHYCHHOTO Kpyra BOIPOCOB, JIEXKAIIHAX, YTO HA3bIBACTCS,
Ha 1oBepXHOCTH. OLHAKO yKe cefiuac HOHSATHO, CKOJb
BCJIMKM M MacmTabHbl MOTYT OBITh 1OCTEACTBHS TIPO-
rpecca B 9t0ii cdepe. Ceitvac Bonpocos Gosblie, yem
otBetos. Ho passiTue Hayku B 310it cdepe nponcxoant
oveHb ObicTpo. Bemika Ovier poib GyHIaMCHTATLHOl
HayKH B TIOHHMAHHH OOIMX 3aKOHOMepHOCTCil Biaw-
MOJIEHCTBHA HCKYCCTBEHHBIX HAHOCTPYKTYP ¢ OHOMAOIH-
4eCKHMH oObekTamMi. OrpoMHoe 3HaueHie OyaeT nMeTh
MITHOBALMOHHBIIT OM3HCC, aKKYMYJHPYIONHIT Hayulible
JIOCTHXKCHHUST 1 HCPEBONSIIHI UX B HYXKHblE KOHEUHBIC
1poaykrbl. Pojb obpa3oBanus, MOArOTOBKH Ka/IPOB Kak
JUtst PYHAAMEHTATBHBIX HCCACA0BANNH, TAK H /I HHHO-
BAIHOHHOTO OH3Heca TPY/IHO 1EPEOIEHHTD, OCOOEHHO B
Omkaiimeit nepciiektuse. M yike ceifuac momsiTHO, 4TO B
ATOM HaNpaB/JCHHH TIPEICTOUT 0YCHB cepbestast paboTa.
Pa3BiTHEe HAHOTCXHOJIOTHIT 1, B YaCTHOCTH, HaHOOHOTEX-
HOJIOI'Hii, HECOMHCHHNO, OYICT SIBAATHCS MOUIHBIM JOKO-
MOTHBOM BCCI'O LIporpecca B OmyoKaiiniie JecsaTHaeTHs.

Ha6niopaTencHbl COBET yTBEPAUN HAY4YHO-TEXHUYECKUH COBET

(HTC) FK «PocHaHoTex» B cocTase:

® ABJNEEB BWUKTOP BACWIILEBWUY — azasepyiowwit
nabopaTopvei XWMUWM yrnepogHbix Matepuanos MIY
M. M. B. JlomoHocoea, aupektop HIMO «YHUXUMTEK»;

LleHtpa thoToxumum PAH;

= ACEEB ANEKCAHAP NEOHWAOBWY — gupeKkTop UHC-
TUTYTa huaunku nonynposoaHukoe CO PAH;

= BENSEB WBAH MBAHOBWY — pedepeHT annaparta
Cogeta BeaonacHocti Poccuiickoit depgepaumu;

= BETENWH BNAAWMWP BOPUCOBWY — aupekTop Ha-
YYHO-MCCNEAoBaTeNbCKOr0 MHCTUTYTA CUCTEMHbIX UCChe-
nosanuid PAH;

= TMHUBYPI ANEKCAHOP NEOHUAOBWY — gupekTop
Hay4Ho-uccnegoBaTensCkMiA MHCTUTYTA 3NUMOEMUONOrMK
¥ MuKpobuonorum um. H. ©. N'amanen PAMH, Bsuue-npe-
aungeHT PAMH;

= KABIOB EBrEHUA HUKONAEBUY — leHepanbHbIi
aupekTop Becepoccuitckoro Hay4Ho-UcCneaoBaTensCcKoro
WHCTUTYTa aBuaunoHHbIX MaTepuanos (OYN BUAM);

= KONTEB IOPUA HUKONAEBUY — pupexTop [denaprta-
MEHTa 060POHHO-NPOMBILLNEHHOrO KoMnnekca MuHnpom-
3Hepro Poccuu;

= JINBAHOB AMWTPWUA BUKTOPOBMUY — pekTop Moc-
KOBCKOrO MHCTUTYTA CTanu U CNNasos;

® JNOKLWWH MOUCEN ABPAMOBMY — 3amecTuTens re-
HepaneHoro koHcTpykTopa KB «Cyxoit» no Hayke;

Hay4Ho-TexHu4ecknii coBeT, B COOTBETCTBUM C (bedepars-
HbIM 3akoHoM Ne139-@3 ot 19 miona 2007 r. ocywjecTsnser
npeaBapuTensHoe paccMOTPEHUe NPOeKTOoB B cchepe HaHo-
TEXHONOMMA U MO[roTaBNMBAET PEKOMEHQALMN NPaBneHuo
Kopropaymu o yenecoobpa3HoCT MM HELenecoobpasHoCTH
Mx (huHaHcuMpoBaHus 3a cqetT cpegete Koprniopauywu. Takxe

= HAPAWKWH ONEr CTEMNAHOBWY — 3amecTuTens ou-
pekTopa PHL «Kyp4aToOBCKWUA MHCTUTYT»;

= MWBHIOK BNAAVMWUP ANEKCEEBMWY — suue-npeau-
= AN®VUMOB MUXAWN BNAAMMWUPOBWY — poupexkTtop -

neHT OAO TMK «HOopuUnbCKMIn HUKeNb»;

® NYTUNOB ANEKCAHAP BANEHTUHOBWUY — gupex-
Top MHU ®rYM «Bcepoccuitckuit Hay4Ho-uccnenosa-
TeNbCKUIA UHCTUTYT HEOPraHU4eCKUX MaTepUanoB MMEHW
akagemuka A. A. Bo4eapa;

- ® CEBEPWHOB KOHCTAHTWUH BUKTOPOBUY — 3aBe-

ayowmin nadoparopuein MHCTUTYTa MONeKynApHOMA reHe-
TUKKn PAH;

- ® CKPABWMH KOHCTAHTUH FrEOPITMEBWY — uneH Co-

seta npwu lNpeauaexte Poccuiickoit ®epepauumn no Hayke,
TexHonormsm u obpasosaHuio, npeacegatens Hay4Horo
coseta no 6motexHonorum PAH;

s CTPMXAHOB MMUXAWUN HUKONAEBWUY — pekTop Moc-

KOBCKOI0 MHXEHEPHO-(M3N4YECKOr0 MHCTUTYTA;

' ©OPTOB BNAAUMWP EBFrEHBEBUY — pupekTop M-

CTUTYTa Tennom3nkn 3KkCTpeManbHblX cocTosHUA Obb-
©[UHEHHOr0 WHCTUTYTa BbicoKkMx TemnepaTyp (OWBT)
PAH;

& WEBYEHKO BNAOAWMUP APOCNABOBWUY — auvpek-
Top MHCTUTYTa XuMum cunukaToe uMm. . B. MpebeHLwmKo-
Ba PAH;

‘® WWWKWH OPUA BNAOWMMPOBMY — nOMOLUHMK

MpeaungeHta PAMH;

HTC nposoguT paccMoTpeHne OTHETOB O XOAe peanu3aumn
MPOEKTOB M NOAroTaBNNBaEeT PeKoMeHaayun o yenecoobpas-
HOCTU NpeKpaLyeHns ux PUHaHCHMPOBAaHWUA 3a CHET CPeAcCTB
Kopriopaumu B cny4yae, ecnu B xoge peanu3ayuy npoekTa
nony4YeHel pe3ynsTarkl, CBUAETENLCTBYIOLME O HEBO3MOX-
HOCTH [QOCTUXEHUA ero Leneu.
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