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Peawome. Ha novatky XXI cr. 4YOTupu XBUii HayKOBO-TexXHIYHOI pesomouii nepetHymics y Yaci. @pa3sa «KOHBepreHTHI
TEXHOJIOri» CTOCYETECA CuHepreTnyHol komBinauyii yotupsox senukix NBIC (nano-bio-info-cogno) rany3ei Hayku
i TeXHiKN: HAHOHAYKW | HAHOTEeXHONOTINA, BioTexHOAOrA | BiomennuMHN, IHGBOPMALIAHNX TeXHOMOT A | KOrHITUBHOT Hayku,
Crarma MiCTUTE XapakTepucTUKY KOHBEDIeHTHMX TEXHOJTOTIA Ta iX 3HaYyeHHs ans BioMeqnuuHn,
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Mpouec poO3BUTKY HayKK 34iACHIOETLCA
Bifi BCTAHOBNEHHS 3HAYHOI Ki/IbKOCTi OKpeMUX
dakTiB a0 06’eaHaHHS iX Y HAyKOBi KOHLLenLii,
3aKOHOMIPHOCTI. [NpK LLOMY Y Mipy po3LUK-
PEeHHs ranyaeil 3HaHb CnocTepiranacs TeH-
AeHujs Ao cneujani3auii 3a pisHMMK Hanps-
MaMu Hayku. OgHakK TexHOnorii 3aBxau
PO3BMBANMCSA B3aEMOMNOB’3aHO, NPOPUBU
B OAHii ranysi 3HaHb 6ynu NoB’s3aHi 3 Ao-
CAMHEHHSIMKU B iHWKX rany3ax. PO3BUTKY
TEXHONOTIA NPOTArOM TPUBANIOrO Nepioay
CMpUAINIO NeBHe BU3HAYHE BIAKPUTTS, 30Kpe-
Ma y 6ionorii, TexHiuj (MeTanyprii), enekrpo-
eHeprii. Y cyyaCHOMYy CBiTi 3aBAAKWA NPUCKO-
PEHHIO HAYKOBO-TEXHIYHOrO Nporpecy crno-
CTepiraeTbCA NepeciyeHHs y 4aci psaay Xsuib
HAYKOBO-TEXHIYHOT peBOonIoLil: peBonouin
B ranysi inpopmauiitH1x i KOMyHiKaLiiHWUX
TEeXHONOril, 6ioTexHONoriyHa peBoniouis,
CTPIMKUIA PO3BUTOK HAHOTEXHONOT I i KOTHi-
TnBHOI Hayku (Mpang B., Mepsenes .A.,
2008; SwierstraT. et al., 2009). INesHi nposiBu
KOHBEPreHLiT HayK | TEXHONOTIH Big3HaYanucs
y XX CT. Nnpu BMPiLUEHHI NI0ACTBOM HaACKNaa-
HWUX 3aBAaHb: BTINEHHS1 aTOMHOIO | KOCMIYHO-
ro npoextiB (KoBaneyyk M., 2009).

TepMiH «+KOHBEPreHTHi TeXHONOrii»
(Big, aHrn. converging — Ti, LLLO CXOAATLCS;
Ti, o 36MpalOTECA Pa30oM; NOeAHaHI 3arasb-
HUMM iHTEepecamu, Ta technologies — TexHo-
noril) 3’ABMBCA NOPIBHAHO HELWOAaBHO —
B cepenuHi 90-x pokiB XX CT. i NoB’A3aHMiA
3 po6oramu MaHnyens Kactensca (BakcaHc-
kuit O.E. n coasT., 2010).

Hait6inbl BU3HAYHOIO POBOTOIO 3 KOH-
BEpPreHTHUX TexHonorii € 3eit M.C. Roco
Ta W.S. Bainbridge nin Hassoio «Converging
technologies for improving human perfor-
mance: nanotechnology, biotechnology, in-
formation technology and cognitive sciencen»,
nigrotoBneHuii y 2002 p. y BcecBiTHbOMY
ueHTpi ouinkm TexHonorii (World Technology
Evaluation Center, WTEC). Ha pymky aBTOpIB,
HayKOBi AOCAIAKEHHS AOCATNWU TOrO PiBHSA,
3a AKOro BOHW MAaloTb NOEAHYBATUCSH
ans 6inbL LUBUAKOrO PO3BUTKY, @ «HOBE Bij-
ponxeHHs (peHecaHc)» mae 6a3yBaTucs
Ha uinicHoMmy 6a4eHHi Hayku i TEXHONOTINA.
ABTOpU 3BiTy 3a3HAYaIOTh, LU0 «BE/IMKY KOH-
BEPreHuilo», sika po3roptaeTbCca 3apas,
HE MOXHAa nayTaTv 3i 3BMYaliHUM POCTOM
MiXKAUCUMNAIHAPHUX | MyNbTUAUCUMNAIHAP-
HuxX ranysei. kumu 6 He 3naBannCa BaXIU-

BUMM «JI0KaUIbHi KOHBEPreHLil» AN BYEHUX,
AIKi B HUX 3apisiHi, BCe OAHO BOHU OGNigHyTbL
NopiBHAHO 3 rNo6anbHOI0 KOHBEPreHLIEID, Aka
BiabGyBaeTbcs. CIOBOCNONYYEHHS «KOHBEp-
FeHTHI TEXHOJIOriT» CTOCYETLCSA CUHEPreTMHHOT
koMGiHaLji YOTUPLOX rONOBHUX rany3ei Ha-
YKM | TEXHIKM, KOXHA 3 IKMX Ha CbOrOAHI pO3-
BMBAETLCA LUBUAKMMMU TeMmnamu (Roco M.C.,
Bainbridge W.S., 2002a; b; Roco M.C.,
Bainbridge W.S., 2006):

® HaHOHAyKa i HAHOTEXHONOrT;

e GioTexHonorii Ta 6ioMmeamnyHi TexHonoril,

BKJIIOYAIOYU FEHHY iHXEHepilo;

® jHdOPMALiAHI TeXHONOrIT, BKIIOYAI0UU
nepeaose 064UCIIOBANLHE YCTATKYBAHHS

i KOMyHiKaLii;

® KOrHiTMBHA HAyKa, B TOMY YACHi KOTHITUB-

Ha HelpoHayka.

Omxe, y 3BiTi ifaeTbes Npo NBIC-koHBep-
reHuiio (N — nano, B — bio, | — info, C —
cogno), 0co6nUBOCTI, @ TaKOX 3HAYEHHS
LUbOro npouecy AN pO3BUTKY CBITOBOT LIUBI-
nisauil. fk 3a3Ha4alTbs aBTOPU, MEXi Mix
HaHOTexXHonorisAMK, 6ioTexHonorisMu, iHdpop-
MaUiiiHUMKN TEXHONOTISIMU | KOTHITUBHUMMU
HaykaMu 3HUKHYTb, LLO 3yMOBUTL GinbLu Lij-
JliCHE PO3YMiHHS KOXHOI i3 CKNTaA0BKX, B TOMY
Yucni HAHOHAYKW | HAHOTEXHONOTIN, Y pamMKax
3aranbHOrO NPOLLECY CTAHOBIEHHS KOHBEP-
FEHTHUX TeXHOSOTIMA.

BeaxaeTtbcs, wo NBIC-koHBepreHujs
npuseeae A0 peBONOLRHNMX HaYKOBUX Bia-
KPUTTIB Ta iHHOBALIAHUX TEXHONOTYHUX
BMpPOBaXeHb. Y 3BiTi TAaKOX BiA3HA4alOTLCH
20 OCHOBHUX TEeHAEHL,N, AKi BAHUKHYTb BHA-
cnipok Bnnuy NBIC-koHBepreHuji Ha cyc-
NifbHUIA YCTPIA NpoTAroM Halbnmxkumx 10—
20 pokiB. HaBeaemo peski 3 UMX TeHaeHU;ji
(Roco M.C., Bainbridge W.S., 2002a):

® CTBOPEHHS BUCOKOLUBUAKICHUX NMPSMUX
iHTepdelicis (3B’A3KIB) MiX NIOACLKUM

MO3KOM | MaLLMHAMM, siKi 3MiHATL poboTy

Ha 3aBOAAX, CNOCIO KepyBaHHA aBTOMOGi-

JNSIMU, NiaBULLATL €HEKTUBHICTL BIHCLKOBOT

TexHiku, 3yMOBNATb NOSIBY HOBUX BUAIB

CrOpPTY, MUCTELTBA i IIOACHKUX BifIHOCUH;

® HOBOCTBOPEHi CEHCOPM Ta KOMM'I0Tepu
noninwars 06i3HaHICTb KOXHOI N0 AMHU

Npo CTaH 300PO0B’SA, YMOBUW HABKOMULLHBLO-

ro cepenoBuLla, 30KpemMa noTeHuinHi

30BHiLLHI 3arpo3u, XiMidHi 3a6pyaHEHHS;
® noackke Tino Habyae 6inbLuol BUTPUBA-

NOCTi, 300POB’A Ta eHepril, CTIRKOCTI
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0o cTpecis, BionoriyHUx 3arpos i cTapiH-
HS, NiABULLATECA MOXJ/IMBOCTI A0 BiAHOB-
NIEHHS;
MOXJTMBICTb KOHTPOJIO HAf, FEHETUYHOIO
CTPYKTYPOIO NIOAWHWU, TBAPWH i CiNbCLKO-
rocrnojapcbKUxX KynbTyp 3HA4HO Monin-
LUMTb PiBEHb XUTTS NPW BUPILLEHHI Bigno-
BiIHAX ETUYHUX, IOPUIMYHHUX | MOPaIbHUX
npobnem;

® «CepeHs NI0OUHA» HapiBHI 3 NOCaaoBU-

MU ocobamMu OTpUMAE 3HAYHO BULLUKA

CTyniHb NOIHPOPMOBAHOCTI NPO KOTHITUB-

Hi, couianbHi Ta 6ionoriyHi cunm, wo

BM/IMBAIOTb HA il XXUTTH, 3aBAAKN YOMY

3HA4YHO MOKPALLATLCH NMPUCTOCOBHICTB,

KPEeaTUBHICTb, PO3NopaacK AHS.

Y ocHoBi NBIC-koHBepreHuii nexars iH-
¢opmaTn3auin Ta MiHiaTiopu3auis TexHonoriy-
HuX npouecis. Byab-siki npouecwu, siki Bigbysa-
I0TbCA B XWBOMY YW HEXUBOMY CBIiTi abo
y CBIiTi Mi3HaHHSA, MOXYTb NEpPeTBOPIOBATUCS
Ha iHpopMauilo. TakMM YMHOM, 3aBASKM iH-
dopMaLil 3’ SBNRETLCA MOXJIMBICTL NOEAHYBA-
TM Pi3Hi paHille HecyMicHi enemeHTu. Hanpu-
Knaa, reHeTuyHa indpopmadia MiCTUTb koaum,
AKi MOXYTb PO3LLUMGPOBYBATH | 34UTYBaTH Bio-
CceHcopu, iHpOopMaLis 3 MO3KY MOXe nepeaa-
BaTUCA Ha KOMM'loTep, i HaBnaku. MiniaTiopm-
3auis, fKa CTae MOXJIMBOIO 3aBASIKU HAHOHAYL
Ta HAHOTEXHONOTIAIM, AO3BONSE CTBOPIOBATH
Hagmani npucTpoi pas 3abeaneyeHHs 6e3no-
CcepeHixX KOHTaKTIB, HanpuKiag MbX MO3KOM
i KOMM’IOTEPOM, MiX NEBHUMMW PEHOBUHAMM
Yy KPOBOHOCHOMY PYCJii i CEHCOpaMu TOLLO
(Swierstra T. et al., 2009).

Oco6511BO BaXXIMBE 3HAYEHHS Y KOHUEN-
uii NBIC-koHBEpreHuil npunncyeTbca Ha=-
HOTEeXHOJIOFifAM, OCKINbKWU Ui TexHoNoril
[AI0Tb MOXJIMBICTb 3AIMCHIOBATK Liinecnps-
MOBaHi MaHinynsauji Ha aTOMapHoOMy i Mone-
KYNSIpHOMY piBHSIX. IHTerpauis TexHonorii
3aCHOBYETLCS HA «€AHOCTI NPMPOAM HA Ha-
HOpiBHi». HaHOpiBEeHb, AKuUiA 3a3Buyaii Bu-
3Ha4YaeTbCH Y NPOMiXKY Mixk 0,11 100 Hm, —
ue TakMuii po3MipHUWA AianasoH, y AKOMY
YTBOPIOIOTLCS CKJ1aAHI MONEKYNU, NOEAHY-
I0TbCA CKNaA0Bi HACTUHU XUBOT KIITUHW,
LUTYYHO CTBOPIOIOTLCS HAWAPIOHILWI KOMMNO-
HEHTU KOMIN'I0TEPHOT Nam’aTi Ta NpoLUecopiB.
OcTaHHi AOCArHEHHS Y HAHOHAYLIj A HRHOTEX-
HOMNOrifAAX 3yMOBJIOIOTh LUBUAKY KOHBEPreH-
Lil0 iHLWMX HAYK | TEXHOJOTiN, Lo cnocrepi-
raeTbCs BriepLue 3a ictopito noactea. Came




TOMY HaHOTEXHOJOriT BUCTYNAITb Y Posi
«karanisaropa» koHeepreHuil (Roco M.C.,
Bainbridge W.S., 2002a; b; Roco M.C., Bain-
bridge W.S., 2006; Schummer J., 2008).

R. Smalley (2002) knacudikyBaB HaHO-
TEXHOJIOril HA «BOJIOTi», 10 AKUX HaNexartb
XuBi 6iocuctemm, i «cyxi» HaHOTexHoorii,
CMPSIMOBAHi Ha MOLUYK CUCTEMHUX Miaxonis
11 CTBOPEHHS PYKOTBOPHUX HAHOPO3MIpHUX
06’exTiB 3 MeTOI0 X NoegHaHHA Yy GinbLui
3a po3MipoM 06’eKTH, SK Lie 30jACHIOE NpKu-
poga.

BiocucTeMu KepyloTbCst HRHOPO3MIPHU-
MU Mpouecamu, siki B4OCKOHAMBANUCS
BMPOAOBX MifIbIAOHIB POKIB 32 4aC CTBOPEHHS1
XXUBOr0 HAHOCBITY. HAaHOPO3MipHa CYKYMHICTb
OpraHi4HOro i HeopraHiYHoOro Marepiany npu-
3BOAUTb A0 POPMYBAHHSA KJTITUH i HaKGINbLL
CKNagHoi 3 BiA;OMMX CUCTEM — MO3KY i Tina
nmoauHu. Hanpuknag, GinblIicTb KNIOYOBUX
CTPYKTYP OpraHiamy NioiMHU1, TAKUX SIK BE31-
KYN1 3 HeiipoMediaTopamuy, NPpoOMIXKKM CUHan-
TUYHUX LLINWH, SIKi BOHWU AONAI0Tb, iOHHI KaHA-
NI TOLWO, iCHYIOTb i PYHKUJOHYIOTb HA HAHO-
piBHi. 3Baxaloum Ha ue, HAHOTeXHONO i
BifirpaloTb KI1KOHOBY POSib Y PO3YMiHHI crxiag-
HUX NMPOLECIB Y XUBOMY OPraHiami, siki Big-
6yBaloTbCs Y LbOMY PO3MipHOMY Aiana3oHi
(Roco M.C., 2003; Roco M.C., Bain-
bridge W.S., 2006).

3B’A30K MiX HaHOTexHonorisMu Ta 6io-
JIOTiYHUMKM HayKaMW Ha CbOrofHi CTae Bce
6inbw oyeBuaHUM. Mo-nepLie, HAHOTEXHO-
norii 3ab6e3anevyloTb 4OCArHeHHs y Gionoriy-
HUX HayKax i 6i0TeXHONOorifX, HaZaKuYM LUN-
POKY TEXHONOriYHY nnatdopmy ans paay
HanpsMkis. HaHoMeauUWHa Hagae iHHoBa-
LiHI niaxoauM ans BUSBAEHHS i NikyBaHHA
3axBOpPIOBaHb, LiNboBOT AOCTABKU Jlikap-
cbkux 3aco6iB, HAHOBUMIPHOI Xipyprii, Bia-
HOBJIEHHS YY 3aMiLLEHHS YaCTUH Tina 3a fio-
NOMOrOI0 BE/IMKOro Pi3HOMAHITTA HaHOMa-
TepianiB: HAHOYACTUHOK, HAHOBOJIOKOH,
ninocom, AeHapUMepiB, ¢ynepeHis, KBaHTO-
BWX MITOK TOLLLO. JlOCWTB HiTKO ChopMyBana-
cs1 HaHopapMaKooris, NOKIUKAHA BUBYATU
@i3nKo-xiMiyHi, papMakoamMHaMiyHi BacTn-
BOCTi po3po6aeHnx Ha OCHOBI HRHOTEXHOJ10-
riii HaHONpenaparTiB, iX NOKA3aHHSA, NPOTU-
noka3aHHs, MoxJIMBi NobivHi epekTn (Hek-
maH |.C., 2008). OgHo4acHO pPO3BUBAIOTLCS
HaHOTOKCUKONOriS | HAHOEKOJIoris, CNPSMO-
BaHi Ha AOCNIMKEHHS BN/IMBY HAHOMAaTEpia-
NiB Ha 300POB’S NIOAWHKU, TB2PWH, AOBKINNS.
3006YyTKM HRHOTEXHOON T CNPSAMOBaHI TAKOX
Ha MoAINwWeHHA AiANLHOCTI I0AUHU, B TOMY
4yucni 3a 4ONOMOrolo Nia' € AHAHHSA 0 HEPBO-
BOi CUCTEMU HAHOCTPYKTYPHUX MaTepianis,
HAHOENEKTPOHikK. KpiM TOro, HaHOTEXHONo-
rii 3abeaneyyioTb MpOrpec y xap4os.iii npo-
MUCJIOBOCTI M CiNlbCbKOMY rocnogapcTBi
{nigBULLEHHS BPOXANHOCTI, NOAB2 HOBUX
NPOAYKTIB Xap4yBaHHS i cnoco6iB KOHCEpBa-
uii ixi) (Roco M.C., 2003; PuibankuHa M.,
2005; bopucesuy B.B., KannyHeHko B.I'.,
2010).

Benuka KinbkicTb 4OCArHEHb Y GioTEXHO-
norisix i GioMe AMLMHI CTOCYIOTLCS HAHOPIBHS,
30KpEMa reHHa iHxeHepis Mae cnpasy i3 MO-
nekynamu AHK ToBWMHOIO 6N1M3bKO 3 HM.
MNeBHOIO Mipoto cydacHi GioTexHonoril €
BapiaHTOM HaHoTexHonoriin. biotexHonorii
BU3HA4aAI0Th K rafyab, sIka 3aCTOCOBYE Ha-

HOPO3MIPHi PUHLUMNK | TEXHONOTi AN po3y-
MiHHS | NnepeTBOpPEHHs GioCUCTEM (XKMBUX
41 HEXMBUX), & TAKOX 3aCTOCOBYIOTb Gioso-
riYHi NPUMHUMNK | MaTepianu Ana CTBOPEHHS
HoBUX Npunagis i cuctem (Roco M.C., 2003;
Roco M.C., Bainbridge W.S., 2006).

Mo-apyre, NOBTOPEHHA KOHLENLLMA i NpyH-
uunie, 3anoau4yeHux 3 Gionorii, cnpusno
PO3BUTKY HAHOTEXHONOri, 30KpeMa pos-
poO6ui pi3HOMaHITTA HAHOYACTUHOK, NPUNALIB
1S HRHOENEKTPOHiIKW, MaKpOMONEKYIIPHUX
Kpuctanis Towo. biomiMmeTnka — TepmiH,
SIKWiA BigoOpaxae BUKOPUCTAHHA KOHLIeNLii
i NnpUHUMNIB, B3ATUX i3 NpMpoan, 3 METOID
CTBOPEHHS HOBUX MaTepianis, Nnpunagis i cuc-
Tem (Roco M.C., 2003).

IHgpopmauiiini Texnonorii y NBIC-koH-
BEpreHujl NoKIMKaHi, 30KkpemMa, A1l HaKoMnu-
yeHHs, 36epiraHHs, 06po6ku Bennkux Macu-
BiB iHpOpMaLii, LuMpokoMacLTabHOro Moae-
JIIOBAHHA HaHo-, BioCTpyKTYyp, CUCTEM
i npouecis, po3pobku MepexeBMUx TEXHOO0-
riid, KOMN'IOTEPHOTO NPOEKTYBAHHS ropUAHUX
mMarepianis i cucrem, 6ioHeitpoHHo! iHpopMa-
Tk Towo {(Roco M.C., Bainbridge W.S.,
2002a; b; Kosanbuyk M., 2009).

MogenioBaHHs 6ionoriYHUX CUCTEM 3a-
BASAKU iHpopMaLLiiHUM TEXHONOTISM NPUBENO
[0 NOSIBA HOBUX MDKOMCLMIUTIHAPHUX rasy-
3eit: o6uucnioBanbHol Gionoril (3acTocyBaHHA
anropuTMiB NS 3giiicHeHHs GionoriyHoro
aHaniay), 6ioiHdopMaTrku, cucTeMHoI Gionorii.
He nuiwe koMn’10TepHi TEXHONOTIT BNANBAIOTH
Ha po3BUTOK GioTexHonoriiA. CnocTepiraeTsb-
Cs1i 3BOPOTHWUIA NPOLIEC, SIKWIA MOXHA MPOINIo-
cTpyBaTtu po3apobkoio AHK-komn’ioTepis
{Jonoska N. et al., 1999; Macdonald J. et al.,
2006).

MNepeaosi iHpopMaLjitHi TexHonorii 6asy-
I0TbCS HA MIKPOEJIEKTPOHIL | LUBMAKO PO3BU-
BalOTbCH Y HAMPSMKY HAHOENEKTPOHIKM.
MNpuU4oMy BUHMKAE HE ULLE MiHIaTIOPU3aUs
npunaais, ane i BCTyNalTb B CUITY YHIKANbHI
€NIeKTPUYHI BNaCTUBOCTI, MPUTAMAHHI HaHO-
piBHIO. ENnexTpuyHUiA 3apsa Sk HOCii iHdop-
Mauil MOXe NOCTYMUTUCA TakKUM HOCIsIM,
SIK @/1eKTPOHHWIA CNiH, KBaHTOBWIA CTaH, POTOH
{Roco M.C., Bainbridge W.S., 2006).

13 yoTupboX ranyaeii NBIC-koHBepreHLuii
KOrHiTMBHa Hayka — HaiiMonoawa, ane
6araroobiusiioya. BoHa € MixgucuunniHap-
HOIO KOHBEPreHUie NcUxonorii, NiHrBicTUKMU,
aQHTPOMOJIOrii, HEAPOHAYKKW | KOMIM'I0TEPHOI
HayKu, a caMe acnekTiB LUTY4HOro iHTeNnekTy
{Roco M.C., Bainbridge W.S., 2006). Baaemo-
Aif MDK KOTHITUBHOIO HAYKOI0 Ta iHopMaLLiiA-
HUMM TEXHOJIOTIIMK, @ CaMe KOMIM'I0TEPHOI0
TEXHIKOIO €, MOX/UBO, HaWbiNbLI BaXXIUBOIO
CK1210BOIO HRYKOBO-TEXHIYHOr0 3pOCTaHHS,
sika npuBeae Ao GiNnbL AKICHOrO BUBYEHHS
MO3KY JIIOAWHMU | BULLLOT HEPBOBOI AiSNIbHOCTI,
KOMIN'I0TEPHOro MOAENIOBaHHA | CUMYnSLLi
MO3KY, po3pobku iHTepdeiciB «Mo30K —
komn’ioTep». BiHueM UbOro HanpsaMky Mae
cTatv CTBOPEHHS! YHIBEPCabHOro LWTYYHOrO
iHTeneKTy, 3paTHOr0 A0 CaMOCTIAHOro Ha-
BYaHHA, TBOPYOCTi, BiJIBHOIO CNifIKyBaHHA
3 nioguHoto (Mpaiig B., MeaBsenes [.A.,
2008). BaxauBi KpPOKMU Yy HANpPsMKY
KOMN'I0TEPHOIO MOAESIOBaHHS MO3KY 3 Me-
TOIO CTBOPEHHS LUTY4HOTO iHTENIEKTY, & TAKOX
6ifbll MOBHOrO Ni3HaHHA MO3KY JIIOAWHM,
34IACHI0I0TL BYEHi NpoekTy «Blue Brain»
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nig kepisHMUTBOM eHpi Mapkpama (Blue
Brain Project, http://bluebrain.epfl.ch). On-
HUM i3 AOCArHEHb NPOEKTY € CTBOPEHHS
KOMMM'I0TEPHUX MOAENEIA OKPEMMX HEAPOHHUX
KOJIOHOK HeokopTekcy. beaymMoBHOIO nepe-
Barolo UbOro NPOEKTY € BTiNeHHs HabyTux
JIIOACTBOM MPOTATOM CTOJIITTA 3HaHb NPOo Mi-
KPOCTPYKTYPY MO3KY, pPO60TY HeipOHHOI KO-
NOHKW HeokopTekcy y pobovy Moaenb, 3a-
BAOSIKW SIKIlA L 3HAHHA MOXyTb 6yTu 3i6paHi,
nepesipeHi, a TakoX BidyaniaoBaHi y TpbOX
BuMipax (Markram H., 2006).

NBIC-koHBepreHLjsi 3yMOBJIOE 3HAYHUIA
BMJIUB HA MOAINLIEHHS 3/0P0B’ MORNHH
1a i1 pisnynnx Moxsimsocteii. CyTrese 3Ha-
YeHHs gnsa nporpecy y uiil chepi nonsrae
y BceBGiYHOMY HayKOBOMY PO3yMiHHI dyHaa-
MEHTA/IbHUX XiMiYHUX | GionoriYHux npouecis
XUBOrO0. BinbyBaeThCs NOLLYK LISXIB KOHTPO-
o Haa MeTabos1i3MOM Y KITITUHAX, TKAHUHAX,
opraHax i opraHiamax. MNpsiMa nepepaya Gio-
MOEKYNISPHUX CUrHaniB i HEMPOHHUX kopiB
A0 LWTYYHUX OBUMYHIB BiAKPUE MOXJIUBOCTI
NPSIMOro KOHTPOJIO 32 AOMOMOrol0 MO3Ky
Haz poboToI0 NpUNagiB y HeMPOMOPQHINA iH-
xeHepii. ¥ 3siTi 2002 p. M.C. RocotaW.S. Bain-
bridge HanBULWWIA NpiOpUTET OTPUMANU PO3-
pob6ku y 6 TeXHONOrHHMX HANPAMKax MoJsin-
LWEeHHSA 340PO0B’A NI0ANHK Ta 1T didnydHUX
MoxumBocTeit (Roco M.C., Bainbridge W.S.,
2002a):

1) ctBOpeHHs GioHaHOMaLLWH anst iHHO-
BaUiAHMX METOAIB NiKYBAHHS, BKJTIIOYRI04M Ti,
ki € peaynbTaTtoM GioiHpopMaTUKK, reHoMi-
KW i NPOTEOMIKK;

2) CTBOPEHHS iIMIIAHTIB HA OCHOBI Ha-
HOTEXHOJIOTIA ANA 3aMiHW OpraHis NI0AUHU,
a TakoX AN MOHITOPUHIY ¢isionoriyHoro
CTaHy opraHiamy;

3) CTBOpPEHHSA HAHOPO3MIpHUX poboTiB
i Mano- Ta HeiHBa3MBHWX iIHCTPYMEHTIB
LIS MeANYHUX BTPYYaHb;

4) po3LIMPEHHs B3aEMOfji <MO30K — MO-
30K» T «MO30K — MalLlUWHA» 32 AOMOMOrol0
NiAKIIOYEHHS 0 HEPBOBOI CUCTEMM NIIOAVHM;

5) poapobka MynbTUMOAANILHUX NnaT-
¢$opM ans niogeil i3 NopyLweHHAMU 30Dy
Ta cnyxy;

6) BipTyasibHi CepeioBULLA U HABYAHHS
i po60TH, Heo6MeXeHoIl 3a BiICTaHHIO 4 ¢i-
3MYHUM MaCLUTABOM, Ha IKOMY BOHA BUKOHY-
€TbCH.

HewonaBHi fOCArHEHHS y BiokpUTTi 6io-
MapkepiB, 6iokomn’1oTUHIY («6GionoridHomy
064YUCNEHHi») i HAHOTEXHONOTIAX HAAAIOTh
HOBi MOXJIMBOCTI Y N€pCOHanNi3oBaHii Meau-
LIMHI, NPK AKiA BUSBNEHHA i NiKyBaHHSA 3aXBO-
PIOBaHb NPVCTOCOBYIOTLCS 0 MOJIEKYNIIPHO-
ro nNpoginio KOXHOro NaujeHTa, i y npeauk-
TUBHIA MeZULWHI, NPU AKiIA reHeTu4Ha
i MonekynsipHa iHpopMmaL,ifl 3aCTOCOBYETLCS
11 NPOrHO3YBaHHS PO3BUTKY 3aXBOPIOBAH-
Hfl, NpOrpecyBaHHs i KNiHIYHOrO HacniaKky.
Bio-HaHO-iH}0-KOHBEPreHLs € nepcnekTUB-
HOIO AJ11 MONEKYIIPHOI AiarHOCTUKW Ta iHaW-
BiflyanisoBaHOro nikyBaHHS paky Ta iHLWMWX
3axsopioBaHb (Phan J.H. et al., 2009).

KoHuenuiss KOHBEPreHTHUX TEXHONOriN
HabyBae KoHKpeTHUX o6pucie, 3okpema
y KypuaToBCbkOMy iHCTUTYTI B POCii, B skOMYy
3a oCTaHHi 2-3 pokM CTBOpPEHOo LieHTp KoH-
BEPreHTHUX HaHo-, 6i0-, iHO-, KOrHITUBHUX
(HBIK) Hayk i TexHONOri A — OAVH i3 nepLumnx
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AKTYAJIbHO

Yy CBiTi MailAaH4M1KiB, A€ BUKOHYIOTLCA Y TiCHIN
B3aEMOZIT aocnigXeHHs 3 pisnkn, 6ioTexHO-
norii, KNiTMHHOI Ta MonekynsApHoi Gionorii,
HaHO- Ta iHpOPMALIVHUX TEXHONOTIM, KOTHi-
TUBHOI Hayku. Hanpsmkamu po6otu LieHTpy
€, 30Kpema, po3wndposka GpyHOAMEHTaNb-
HWUX 3aKOHOMIpHOCTe i MUCNeHHs | po3pobka
«MPAMUX» iHTepdeiciB «MO30K — MaLLUHA»;
PO3YMIHHA NPUHLMMIB POGOTU LUTYYHOTO iH-
TenekTy, nobyaoBa Ha iX OCHOBI MPUHLMIMOBO
HOBMX apXiTeKTYp LUTYYHOrO iHTeNeKTy; pery-
JIILiA T PO3LLUMPEHHS KOTHITMBHOTO NOTEHLa-
NIy I0ZMHK, NepeayciM nam’sTi Ta 3aibHocTei
[0 HaBYaHHS, PO3YMiHHS MOJEKYNSPHUX
OCHOB UMx npoueci. Y TpaeHi 2009 p. y Moc-
KOBCbKOMY i3UKO-TEXHIYHOMY iHCTUTYTI
Ha 6asi KypuyatoBcbkoro ueHtpy HBIK-
TEXHONOri CTBOPEHO NEPLUWIAY CBITi pakynb-
TET HaHO-, 6i0-, iHPOPMAaULAHKUX | KOTHITUBHUX
TexHonorii (Koeanbuyk M., 2009).

NBIC-koHBepreHuisa 3a3Hae AUCKyCiii
i nepeouiHOK. 30kpema NPOMOHYETLCA A0-
[aTtM oco6aMBUIA TUN TEXHONOTIA ONTUMATb-
HOro KOPUCTYBaHHS NPUPOAOIO, TOBTO Tex-
HOJIOTIA KOHCTPYIOBaAHHS i ekcnayarauii
NPUPOAHUX i LITyYHUX NaHaWadTiB. Y LboMy
BMNaaky HeobxiaHo o6’eaHaTy N'ATb ene-
MEHTIB, BKJIIOYMBLLU TEXHOAOrIT NpUpoao-
KOPUCTYBaHHS, abo TeXHOJOril KOHCTPYIO-
BaHHA Ta eKkcnyaTauii N(pPUPOAHUX (THX, WO
BUHUKAN 6e3 yvyacTi NI0AUHM), LUITYYHUX
(Hanpuknag KocMidyHa CTaHLuis, nigBoOAHWUA
YOBEH, «pO3yMHUIA ByAUHOK» TOLWWO) Ta ri-
6puaHuX (Micbki KOHrnoMepartu) naHawadg-
TiB (deHucos A., 2009).

NBIC-koHUENLisi KOHBEPreHTHUX TEXHO-
Norin BigkpuTa Ana npouecy iHTerpadii
i3 CUCTEMOTEXHIKOIO, TEOPIEID CKNAaAHUX
CUCTEM, a TAKOX i3 N'YMaHITaPHUMW 3HAHHS-
MU Y IX MiXXAUCLMNiHaPHOMY BUMIpI: coLio-
norieio, NiHreicTUKoOIO, aHTponoJorieio, ¢i-
nocodielo Hayku i TeXHIKKU, eTUKOIO couianb-
Hol BignogiaanbHocTi Towo. MNoaibHa
iHTerpauia BpeLwTi TPaHCHOPMYE LIIO KOH-
uenuiio y TpaHCAMCLMMAIHAPHUA KOMYHiKa-
TWBHUIA CUMBON AJ19 MO3HAYEHHS LUE He ni3-
HaHWUX B3aEMO3B’A3KIB MiX Haykamu (Bak-
caHckuid O.E. u coast., 2010).

BucHoBkKM

CniBiCHyBaHHS1 3HA4YHMX HAYKOBO-TEXHiY-
HUX AOCArHEHb XX CT. y ranysi 6ioTexHONOrii
Ta iHpopMaLIAHUX TEXHONOTIH, 2 3 NepexoaoM
y XX| CT. TaKOX CTPIMKMIA PO3BUTOK HAHOTEX-
HOJIONIN | KOrHITUBHOI HaykW, NPUBEenn Ao ix
CUHepreTM4Hoi B3aeMogii i popmMyBaHHs
koHuenuji NBIC-koHBepreHuii.

HaHoTexHosorii BigjrpaloTb 3Ha4Hy posib
y npuckopeHHi NBIC-koHBepreHLUii, OCKinbku

NOEOHYIOTH Pi3Hi Chepun AiANbHOCTI, SIKi paHi-
e PO3BMBANIUCA NEPEBAXKHO OKPEMO.

Mpouec KOHBepreHuil B N0AanbLIOMy
MOXe 3any4yuTu BCi HanpsIMKK AisnbHOCTI
JI0aUHK | npuBecTU Ao TpaHcdopmadii cyc-
ninbLCTBA i UMBini3auji.

MeauyHi HaykM — HeBiA'eMHA Ck1aaoBsa
NBIC-koHBepreHLii, OCKiNbKWA B Tild YA iHLLIA
Mipi B3aemogaiioTb 3 yciMa Ti cknagoBumu
i cNpsIMOBaHI Ha MONIMWEHHN AKOCTi XUTTA
JIIOAMHM | NiABULLEHHS Ti Nnpaue3naTHOCTI.
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KoHBepreHTHbie
TEXHONOrMU —
HaHOOWMOMe ULIMHCKWI
acnexr

H.C. YexmaH, T.10. HebecHas,
A.M. flopoiiieHkO

Peaome. B navane XX 8. yvetsipe BaaHb Ha-
YHHO-TRXHWHECKOH DEBOIOLIMM NEDECEKTACE
BO spemeny. ©pasa «KOHBEDIeHTHLIE TEXHO-
JTOMK» OTHOCUTCH K CHEDTETUHECKONA KOM-
GuHaumm vetripex Gonsimx NBIC (nano-bio-
info-cogno) o6nacTeii HayKy ¥ TEXHKKN: Ha-
HOHAYKMN 1 HAHOTEXHONOMHA, BUOTEXHOROMIA
¥ OMOMEIMUMHE, MHPOPMALIMOHHBIX TEXHO-
NOruiA ¥ KOrHuTHBHOHA Hayxkn. CTates conep-
XUT KDATKYIO XAPaKTEPHUCTHKY KOHBEPT EHTHEIX
TEXHONOMMIA 1 VX 3HAYEHME 105 BUOMEaNLIN-
Hbd,

Kmouesnie CNOBa: KOHBEDIEHTHEIE TeXHO-
norum, NBIC-xoHBepreHyms, HEHOTEXHONO-
rum, GuomMeanLnHa.

Converging technologies —
nanobiomedical aspect

1.S. Chekman, T.Yu. Nebesna,
A.M. Doroshenko

Summary. At the beginning of XXI century four
waves of scientific and technological revolution
were crossed in time. The phrase «convergent
technologies» refers to the synergistic combi-
nation of four major «NBIC» (nano-bio-info-
cogne) areas of science and technology: na-
noscience and nanotechnology; biotechnol-
ogy and biomedicine; information technology
and cognitive science. The article gives a short
description of converging technologies and
their implications for biomaedicine.

Keywords: converging technologies, NBIC-
convergence, nanotechnolegy, biomedicine.
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