HaHoTexHOonormm B
MeaUuLUUHe: BO3MOXHbIe
PUCKU U NepCcneKTUBbI

ﬁ



HaHoTexHonoruuv - 3To TeEXHONOINMM,
onepupyroLlie BenMinHamm nopsagka
HaHOMeTpa. ITO HUYTOXHO Manas
BeNTIMYMUHA, B COTHU pa3 MeHblue AJINHbI
BOJIHbI BUAMMOIO CBeTa U conoctaBMmas C
pa3MepamMu aTOMOB.

Pa3sButue HaHoTexHonormm BeaeTcs B 3-ex

HanpaBneHUsX:
- U3roTOBJIeHUE 3MEeKTPOHHbIX CXeM
pasmMmepom c Mornekyny (aTom);




[TpmMeHeHne HaHOTEXHOMNOMMN:

Hanodabpuru
CHHTEINPOBAHHLIX
Buononmeckiux
obwexTos

YerpoWcTea
reHETHYECKOD
KOWMTPONA

3oHaoBkIe reas
PR — Hanobuonorus u AT
1 cuHTe3a ofibexTos Ha :
KNETOYHOM YPOBHE HaHOMeaAuUuWHa “u Oﬁbeﬂm TOB MEHHOH

Jonaosble
ONTHYECKAE CACTEMBI ANA
neenenosaqun Buoobbextos
B HAHOD METPOBOM
AWanasone

MHOrO30HA0B e
YETAMOBKM ANA
rexHoN

UHKEHEDHN

Mpeutanontse
MAHHIYNATOPS! ANA
KNETONHON
HHKEHEPUN




HanomenuunHa — 9To cnexeHue, ncnpasrexHue,
KOHCTPYMPOBaHME N KOHTPOMb Haa
OUonornyeckMMm cucTteMamm YernoBeka Ha
MOIEKYNApPHOM YPOBHE, UCMOSb3YH
pa3paboTaHHble HAHOPOOOTbI U HAHOCTPYKTYPbI
(P. ®penTac)




O

[lepcnekTuBbI pa3BUTUA

Y4yeHble n3 wrarta MuyuraH yTBEPXAAakT, YTO C NMNOMOLUbKO HaHOTEXHOMNOIMMU MOXHO 6y,£|,eT

BCTpanBaTtb B KPOBSIHbIE KITETKWN YenoBeka, koTopble 6yayT
npeaynpexaaTb O NpM3Hakax paguvaunn nnun passutms 6onesun. Tak B CLUA, no npeanoxeHuto
NASA, Benetcs paspaboTka Takmx . [bxenm benHep npeacraenset cebe

«HaHOBOPBLOY» C KOCMUYECKMMU U3IYYEHUAMUN TaK Nepea CTapToM acTPOHAaBT MCMONb3ys LLNPWLL
AN NOAKOXHbIX UHBbEKLMIA, BBOAAT B KPOBATOK MPO3PaYHYHO XUAKOCTb, HACbILLEHHYHO
MUNNMOHaMMU Ha BpeMmsl noreTa OH BCTaBnseT cebe B yXO ManeHbKoe YCTPOWCTBO
(Hanogo6wue criyxoBoro annapara). B TeueHne noneta 310 YyCTPOWCTBO OyaAeT UCMONb30BaTh
ManeHbK1I nasep Ans noucka CBETALLMXCS KIETOK. OTO BO3MOXHO, T.K. KNETKM NPOXOAAT Mo
kanunnsapam 6apabaHHo nepenoHku. Mo 6ecnpoBoaHoO CBA3N MHDOPMaLNS KNeTok byaeT
nepenaBaTbCs Ha rMaBHbIN KOMMNbIOTEP KOCMUYECKOro kopabns, a 3aTem obpabaTtbiBaetcs. B
criyyae 4yero 6yayT NpMHUMAaTLCA HEOOXoAUMbIE MepbI.




HaHopoOoTbI




Kak byaeTt pearmpoBaTb OpraHM3m 4yerioBeka
Ha HAHOpPOOOTbLI?

Kak nssectHo, Halla pearnpyet Ha dyxepogHole Tena. [oatomy
HaHopobOTa ByadeT nrpaTb BaXKHYIO posib. YTBEpXKAaeTcs 4To npobnema
BMOCOBMECTMMOCTU HE OYEHDb CrioXkHa. Bbixogom na aton npobnemsl 6yoet cosgaHue
pob0oTOB Ha OCHOBE . bnarogaps cunbHOM NOBEPXHOCTHOM
9HEpPrnn n anmasongHom NOBEPXHOCTM U CUSTbHOW €€ rMafKoCTU BHELHAA oboroyka

poboToB OyneT .




MoryT nn BNnATbL «ycTtapeBLUMe HAHOPOOOTbI»
Ha YyernioBeka?

Korga mexaHnam 3aBepLlunT cBoKo paboTy, HaHOOOKTOpa OOMKHbI ByayT yaanaTb
HaHOPOOOTOB N3 opraHn3mMa yenoseka. [M03TOMy ONacHOCTb TOrO, YTO «yCTapeBLUne
HaHOPODOOTLI», OCTABLUMECS B Tene vyenoBeka dyayT pabotaTtb HEBEPHO, OYEHb Mana.
HaHopoboTbl 4OMmKHbI OyAyT CNPOEKTUPOBaHbI Tak, YTObbI n3bexars cboer B pabote 1
YMEHbLLUNTE MeAULUMHCKAN pyucK. A Kak HaHOpoboTbl ByayT yaaneHbl u3 tena? Hekotopble
N3 HUX ByayT CNOCOBHbLI K camoydarneHno U3 opraHmama YerioBeka nyTeM eCTeCTBEHHbIX
KaHanos. [lpyrne ke 0yayT CNpoeKkTUpoBaHbl TakKumM 00pas3oM, YTOObI UX MOIMN yaalnnTh
veavku. MNMpouecc yaaneHus 6yaoeT 3aBUCETb OT YCTPONCTBA A4AaHHOMO HaHOPOOOTa.




YTo MOXeT ObITb caenaHo HenpaBUIbLHO B
TeyeHue rneyeHusa HaHopoboTamMu YyernoBeKa?

Cuntaetcsl, YTO NEepPBOCTENEHHON ONACHOCTLIO ANs NauueHTa oyaet
HEKOMMNETEHTHOCTL nevatlero epaya. Ho Beab olWMOKM MOryT NPOUCXOAUTL U B
HeoXuaaHHbIX cryyasx. OgHUM 13 HenpeaBUAEHHbIX CNyYaeB MOXET ObITb
B3aMMOOENCTBUE Mexay poboTamu npu Ux cTorkHoBeHnn, YTobbl Takux cutyauun
He BO3HMKAano feyvyalluin Bpay JOIMKEH MocTosHHO cneauTb 3a paboTtolr HaHopoboToB
N B Criydae 4ero rnepenporpavmnpoeath ux. Moatomy ksanudukalins Bpada
ABNSAETCH OYeHb BaXKHbIM (bakToOpOM.




Bbuouun

COMPONENTS OF THE BIOCHIP

MICROCHIP CAPACITOR ANTENNA COIL

- 11.5 millimeters
Size of an uncooked grain of rice

BUOYUN — HebonbLaa nnacTUHKa ¢ HaHEeCeHHbIMU Ha Hee B
onpeaeneHHoMm nopsake monekynamu OHK nnun 6enka, npumeHsemblie angd
OMOXMMNYECKUX aHaNN30B.




OTKpbITHE npodeccopa A3usa

Mogsm, ctpagatowmm 6onesHbio MapknHcoHa, Yepes ABa KPOLLEYHbIX OTBEPCTUS B Yeperne
BHEOPSIOT B MO3I 3M1EKTPOAbI, KOTOPbIE MNOAKMIOYEHbI K CTUMYMATOPY.

MpumepHOo Yepes Heaernto BONbLHOMY BXUBIISAOT U CaM CTUMYNATOP B OPIOLLHYIO NONOCTb.
PerynnpoBaTb HanpskeHe naumeHT MOXET caM C MOMOLLbIO NepeknyaTens.

C 6onbto yaaetcs cnpasutbes yxe B 80 % cniyyasnx




HaHoTexHOnoruu, npumMeHseMmble B MeAULMHE B
nocrieqHee BpeMs

OcHoBHbIMK obnacTamu npMMEeHeHUA HaHOTEXHOSTOMMN ABMAKOTCA:
TEXHONOrMn anarHoCTUKn nportesnposaHune (KepaTMHOBoe nporesanposaHne BOS10C)




BbiBoAbI:

[lepcnekTuBbl pa3BUTUA HAHOTEXHOIOTMN OYEHDb
Benuknu. lNprnmeHsiemMmble B HACTOsILLEE BPEMS
HaHOTEXHONOrnMn 6e3BpeaHbl, MPUMEPOM
ABNATCA HAHOYUMbI N CONHUEe3alUTHaS
KOCMETMKa Ha OCHOBE HAHOKpuUcTanmnoB. A Takue
TEXHOSIOrMM, Kak HAHOPOBOTbl N HAHOCEHCOPHI,
NoKa eLlle HaxoaaTcsa B npouecce pa3paboTKu.

YTBeEpXKAOAeTCs, YTO B bnukanwem byayuiem, ¢
MOMOLLbIO HUX MOXHO OyaeT He TONbKO NobopPOoTh
nobyto unsnyeckyto 6onesHb, HO U
npeaoTBpaTUTb ee NosiBreHne.




Y4yeHble NASA roBopsit, YTO OHU YCMNELLUHO NPOBOAUNM
NCNbITaHUA HAHOPODOTOB Ha XXUBOTHbIX. HO cTOUT K
aToMy BepuThk? Kaxabin peluaeTt 3To cam ansi ceods.
JIn4yHO A cuymTalo, YTO UCNONb30BaHMNE, TaKUX
HaHOTEXHOMNOINMNU Kak HaHOCEHCOPbI MOXET UMETb
PUCKOBAaHHbLIN Xapaktep. Jllobas aaxe camas
npocTenwaa cuctema MoXeT gaBaTb cbou, YTO yXK
TOrga roBOpUTb O TaKUX TEXHOSOMNAX, Kak
HaHOpPoOOTbLI? Kpome Toro, Hago y4YnuThbIBaTb

nHaMBuayanbHble PU3NONornyeckmne oCoOeHHOCTH
KaXkOoro 4Yyenoseka.

[ymato, YTO BO3MOXHbIE PUCKN COMOCTaBUMbI C
nepcrnekTnsamn. Tak YTo obOLEeCTBEHHOCTU Haa0
bornblue yaensaTb BHUMaHUA 3TOMYy BOMpPOCY.




