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OmHOM W3 CyImIECTBYIOIIMX M HACYIIHOW TMPOOIEMON YeNOBEYECTBA SBIICTCS MOJACpIKaHUE
XOPOIIETO YPOBHS 3I0POBBS U IEeCIOCOOHOCTH opraHu3Ma. VIMEHHO 3I0pOBBE OpraHW3Ma W MPAaBHIHHOE
(hyHKIIMOHMPOBAaHUE BCEX €ro CHUCTEM, B MEPBYIO OYepenb, BIUSET Ha KayecTBO JKU3HH W OIaromoirydue
4eJIOBEKa, KaK QYILIEBHOE, Tak U MarepuanbHoe. 110 3Toi nmpuunHe, NepBOOYEPENHON 3aaueil BO MHOIMX
CTpaHaX SIBIIICTCS pEIICHHE NpOOJeM 31PAaBOOXPAHEHUS W pa3pabdOTKa HOBBIX METOJIOB JICUCHHS WU
JIUArHOCTUPOBAHUS CYIICCTBYIOIINX 3a00JICBaHUI U ATOJIOTHH.

ITo poxmamam MunucrepctBa Tpyna u CoumansHoil 3amutel Poccuiickoit deaepanuy Ha amnpenb
2013 roga KOJNMYECTBO WHBATUAOB B CTPAaHE MPEBBICHIO OTMETKY B 12,8 MHIUIMOHOB 4YENOBEK, 4TO
cocraBisiet 9,2 %Bcero Hacenerus Poccun. 13 HuX 1,75MIUTHOHOB SBISIFOTCS JTOABMHU TPYIOCIIOCOOHOTO
Bo3pacta. Ho 3aHMMaroTcs TpymOBOU HesTenbHOCTEI0 TOMbKO 0,508 MMITHOHOB YeNOBEK, TO €CTh OKOJIO
31,9%. J[Ing cpaBHEHHs YpPOBCHb 3aHATOTO HaceJdeHHWs POCCHM OT YHCICHHOCTH TPYIOCIIOCOOHOTO
HaceyeHus cocrasiser 75% [1].

Kpome sTOro moaM pa3nuyHBIX CTETeHeH MHBAaIMTHOCTH HCIBITHIBAIOT OONBIINE TPYAHOCTH TpPH
COLMANM3alH U3-3a OTKJIOHEHHH, KaK B paHHEM JETCTBE, TaK U B 3PEJIOM BO3PACTE, YTO CHIIBHO TOHIKAET
MX KaYeCTBO KU3HU M HAHOCHUT OOJIBIIOE KOJHUUSCTBO IICHXOJIOTHYCCKUX TPABM.

MIMeHHO TOBBIIIIEHHE KaueCcTBa KU3HU TaKUX JIIOJeH U OoJjiee mpocTasi MHTErpamus uX B 00IIecTBO
SIBJISIETCS. OJTHOM U3 MPoOIIeM, KOTOPYIO PelIaeT rocy1apCcTBO U BECh MUP B IIEJIOM.

OmHUM W3 CIIOCOOOB pEIICHUS MPOOIEMBI COIMANN3AIMA U YBEJIMYCHUS KA4eCTBAa YKU3HH JIFOJCH,
BOCCTAHOBJICHHEC WX CIOCOOHOCTEH SBJISIETCS CO3MaHUE TMPOTE30B, YACTHYHO WM TOJTHOCTBIO
BOCCTAHABJIMBAIONIMX (YHKIMM, HApyIICHHbIC V WHBAIMAOB ¥ MCIIAIOIINE WX HOPMAILHOMY
CYIIIECTBOBAHHUIO.

Pemennem sTo# mpoOiieMbl crama pa3paboTKa MPOTE30B, 3aMEHSIONINX OTCYTCTBYIOIIAE OpPTaHBI
4genoBeKy. [IpoTe3sl MO3BONAIOT YENIOBEKY ¢ MHBANUAHOCTHIO YMEHBIINTH aKIEHT Ha MPHUCYTCTBYIOMIYIO Y
HETO MaTOJIOTUIO, YMEHBIINTh HEYyI0OCTBAa, KOTOPHIE OH OT HEeE HCHBITHIBACT, U IMTOMOYb B aJalTalldH BO
BHEIITHEM MHpeE.

Hexoropeie yuénble KiaccuuIMpyIOT pa3paboTaHHbIe Ha JaHHBII MOMEHT MPOTE3bl HA JBE IPYIIIIbL:
KOCMETHUYECKHE U (QYHKIIHOHATbHBIC. [2]

OCOOCHHOCTh KOCMETHUCCKUX MPOTE30B 3aKIIYaeTCs B TOM, YTO OHM HECYT MHHHMAaJIbHOC
BOCCTAHOBJICHHE (DYHKIMIA OTCYTCTBYIOIIMX  OpPraHOB 4YEJOBEKa M, B OCHOBHOM, HAIPaBICHBI Ha
MACKHUpPOBKY HEIOCTaTKa MpPaBIOMOMO00HON MOJCIbI0, B MaKCHMAIEHOM MPUOIMKEHUH ITOBTOPSIOMICH
BU3YaJIbHBIC TTAPAMETPHI.

Kocmetndeckne poTe3sl SBISIOTCS CaMBIM JIPEBHUM BHIOM IMPOTE3a, B UCTOPHUU M3BECTHHI CIIyYan
3aMeHBl KOHEYHOCTEW M YacTel JuIa emeé cO BPeMEH APEBHUX IIYMEPOB M ETHIETCKUX (apaoHoB. Kak
MpaBWIO, NAHHBIA BHA MPOTE30B UCIONB3YeTCS s oOecredeHus KocMeThdeckoro sddexra s
MOBPEXXIEHHBIX OPTaHOB OIIOPHO-ABUTATEIBHOTO aIapaTa U y4acTKOB JINIIA.

[Ipon3BoaCTBOM MOAOOHBIX IIPOTE30B 3aHWMAIOTCS IPAKTHYECKH BO BCEX CTpaHax Mupa. B
Poccwuiickoii (denepanyn  NMpOM3BOACTBOM KOCMETHUYECKHX MPOTE30B 3aHuMaercsi Oonee 70 mpore3Ho-
OPTOIEAMYCCKIX MEPOIPHUATHI, CBI3aHHBIX CO CBOUM PETMOHOM [T 00CCIICUCHHUS MPOAYKIIUCH KHUTEICH,
Hyxnaronericss B Heil. Hampumep, B Tomckoit oOmactu npousBojcTBoM mpore3oB 3aHuMaercs OI'YII
«ToMCKOE  MPOTE3HO-OPTOICIUUCCKOE MPEANPHUIATHE», MPOU3BOMAAIICC TMPOTE3bl  PA3HOOOPA3HOTO
Ha3HAYCHUS.
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DyHKIMOHABHBIC TPOTE3bI, HA3BIBAEMBIC TAK K€ MHOTOHHYECKUMH, OTIIMYAKOTCS OT KOCMETHYECKHX
TEeM, YTO, MPEKE BCEro, HAMPABIICHBI HA BOCCTAHOBICHHE (DYHKIIUIT MOTEPSIHHOI YacTh Tena, MO0 opraHa.
Takue mpoTe3bl MOrYT o00NazaTh KocMeTHYeCcKHMM 3(dekToM (MOJHBIH MPOTE3 KHCTH, TOJCHH) WA
HaIpaBJICHBI TOJIHKO HA BOCCTAHOBJICHHE (PYHKIIHH.

Ha MupoBOM pBIHKE MHOTOHHUYECKUE MPOTE3bI MPEICTABIAIOT TaKHe KOMIAHHU-TIPOU3BOIUTEIH, KaK
Otto Bock {‘epmanms), Thalmic Labs CIIIA), Ossir (Mpmanmus), Dynastream InnovationKguana),
Touch Bionics CIIIA). [Taansie pa3paboTIHKK MPHOOPETH OOJBIIYI0 H3BECTHOCTH HE TOJNBKO 32 PyOexoM,
HO u B Poccun. Hampumep, npoaykuust kommanun Otto Bockxoporro npencrasnena B ®I'YIT «Tomckoe
TIpOI». [2]

O6béM pbiHKa TpoTe30B B Mupe mo Bepcun Market Newscocrapnser 16 mipa. nosumapos, a
cToumMocTh poTe30B Bapsupyercs oT 2 000xo 300 000xomtapos.

B Poccun 00wéM mpencrasiser okono 3 mupl. pyonei, a croumocts Bapbupyercst or 30 000 o
2 000 00Qyo6neii. [2]

MHUOTOHHYECKHE IPOTE3bl YNPABISIIOTCS NPH NMOMOLIM OnouHTepdeiica, KOTOPHI HCIONB3yeT B
KadecTBe MHYOPMATUBHOTO MapaMeTpa JIEKTPOPH3HOIOrHIecKUe OMOCHTHAIIBI YeTIOBeKa.

VuéHple ~ pasNMyalOT ~ HECKONBKO  BUAOB  OHOHMHTEp(EWCOB:  3JIEKTpOMHOrpapHYecKHe,
HEeWpoJIoruuecKue, HEHPOKOMITBIOTEpHBIE HHTEepdeiich!

HeiipoxommbeioTepHsie OHOMHTEP(ENHCH HCIIONB3YIOT B KadecTBE HH()OPMATHBHOTO IapaMeTpa
OHMOCHWTHANIBI, IOCTYNAIONIME W3 IIOJKOPKH TOJOBHOTO Mosra. IIpy 3TOM CHHMalOIIHe OTBEEHHS
BXKUBIISIOTCS B Y4aCTOK KOPBI TOJIOBHOTO Mo3ra. [losyqaemele gaHHbBIe 00pabaThIBAIOTCA U IIpeoOpa3yroTes
B YIIPaBJIAONIUE CUTHAJIbI, TIOAaBACMbIC Ha MEXAHUKY MTPOTE3a.

HauGonplryto mone3y JAaHHBIA BHA MHTEPPEHWCOB MMeEeT IS JIIOJEH, CTpPaJaloluiuX OT Hapajuda
KOHEYHOCTEH, 00YCIIOBIEHHOTO HApYyIEHHEM HEHPOHHBIX CBSI3eH MEXILy MO3TOM U YIPaBIIsieMbIM OPTaHOM.

Jannpiii Bun uHTEp(deiicoB obnamaeT MpeMMylIecTBaMM, TAKUMH KakK BO3MOXKHOCTb YIPaBJIATh
MPOTE30M, 3aMEHSIOIINM TOJIHYI0 KOHEYHOCTh WJIM NapaliM30BaHHY0 00jacTh Tena. Ho u mmeer Gomipmioit
HEJOCTATOK — HHBAa3MBHOCTh, YTO CO3MAET OONBLIOH PHUCK TOBPEKICHUS HIM 3apaKCHUs MO3ra IMpu
YCTaHOBKE MPOTE3a.

Heiliponoruueckuii mHTEepdeiic Hcmonp3yer B KavyecTBe WHOOPMATHBHOIO IapamMeTpa CHIHAJIBI,
NPOXOJSIIHE Yepe3 aKTUBHUPYEMBbIE HEPBBI YeIOBEKa.

OtBeneHust Takoro wuHTepdeiica MOryT OBITH, KaKk BXUBICHHBIMH B HEPBHYIO TKaHb, TaK H
YCTaHOBJICHHBIC HaJl HEPBAMH, HE BHEAPSSACH B )KUBBIe TKaHU. CyIlecTByeT IIOJBH BXKUBJICHUS HHTepdetica
B MO3BOHOYHBII CTOJ'I6, B aKCOHBI OOJIBIIHNX POTOB. I'maBHBIM PUCKOM IIpHU HUCHOJIb30BAHUNU AAHHOI'O BUAA
OuoMHTEP(EHCOB SBIIETCS BO3MOXKHOCTH pa3pyLICHUS WM TPAaBMUPOBaHHS HEPBAa M OKPYKAIOIIUX €ro
TKaHEeM.

Onextpomuorpaduueckuit OnouHtepdeiic OCHOBaH Ha OMOCHIHANIAX, MOJNYYaeMBIX C MBIIICUHOM
Tkand. Kak mpaBuiio, OTBeleHWs TOAOOHBIX OWOMHTEp(dEiicOB pacmonararoTcsi Haj MBbIIIIEH, HO
CYIIECTBYET MPAKTUKA BHEIPCHUS SIICKTPOIOB B MBILICYHbIC MYYKH, B PE3yJbTare Yero BO3MOXKHO
BO3HUKHOBEHHE OIPE/ICIIEHHBIX PHCKOB TPaBMHPOBAaHHS 3I0POBOIl yacTH Tena. Mcnonp3oBaHHWe TaHHOTO
BUJa OHWOMHTEp(EHCOB B MPOTE3UPOBAHMH OTPAHWYCHO IUIOMIAAbI0 WH()OPMATUBHOW ITOBEPXHOCTH
OCTATOYHBIX OTJEJIOB MBIIIIIEI, TPUHUMAIOIIUX YYacTHE B A€ECIIOCOOHOI MM OTCYTCTBYIOIICH KOHCYHOCTH.

HccenenoBanus, nmpoBonuMele Ha Oase nabopatopun Ne 63 HHCTHTYTa Hepa3pylIAromero KOHTPOJIA
HU TITY, no3sonuiau JOOUThCS HOBBIX PE3yJbTaTOB B YIIYUIICHHH XapaKTEpUCTUK OuouHTepdeiicos,
paboTaIONIMX Ha IPUHIIMIIE PETHCTPALUH 3IEKTPOPH3HOIOTMYECKUX CUTHAIOB YeIOBEKa.

OTKpbITHS, TNPOM3BEAEHHBIE BO BPEMsS HCCIENOBaHMs, IO3BOJIWIM pa3paboTaTh HOBBIM Kilacc
HAHOCEHCOPOB, HE MMEIOIIMX aHAJIOTOB BO BCEM Mupe. OTIMUUTENBHBIMI 0COOCHHOCTSIMU pa3pabOTaHHBIX
HAaHOCCHCOPOB SBJIAIOTCA BbICOKAs HOMexoyCTOﬁqHBOCTb, I[OJ'IFI/II‘/II CpoK OKCILTyaTalluu, BbICOKasA
YyBCTBUTEIBHOCTH, OHOCOBMECTUMOCTb. [3]

Pa3pabarsiBaeMble HaHOCEHCOPHI MO3BOJIIIOT CO3[aTh HAa WX OCHOBE BBICOKOUYBCTBHUTEIBHBIC,
ObIcTposeiicTByIomMe, Oe30MacHble HM3MEpUTEIbHbIE KOMIUIEKCHl, KOTOpBIE MOTYT IpEIOCTaBUThH
BO3MOXKHOCTB IT0-HOBOMY HCCJIEOBATh OPTraHM3M YeJIOBEKa.

Hcnonp3yemass TEeXHONOTHWs, IUIAHMpYeTCs Ui BHEAPEHHS B  OJIEKTpOMHOrpaduueckue
HaHOOMOWHTEP(EHCH, KOTOpPBIE IMO3BOJT CO3/aTh IPOTE3bl, oONamaromue Oosee BBICOKOW CKOPOCTBHIO
OTKJIMKA 0 CPAaBHEHMIO C CYLIECTBYIOIIMMHU aHAJoraMu Ojaroiapsi OTCYTCTBHMIO MHEPLMOHHBIX 3BEHBEB,
BBICOKOH YyBCTBHTEIBHOCTBIO, YIOOCTBOM OKCIUIyaTallud W YCTaHOBKH Onarofaps HEMHBA3HBHOCTH
HAHOCEHCOPOB, a TaK )K€ OOJIBIINM CPOKOM CITYKOBI.

Pa3pabarpiBaeMblli  DKCIIEPUMEHTAJbHBIA ~MakeT HaHoOMOMHTepdelica OyaeT cocToATh H3
HAHOCCHCOPOB, 0JIOKa YCHIICHHS OMOCHTHAJIOB, 0JI0Ka 00pabOTKK OMOCHTHAJIOB.
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Pucynox 1. Cmpyxmypnas cxema nanobuounmepgetica 6 cocmase npocmetiuie20 MUOMOHUYECKO20
npomesa

C HaHOCEHCOPOB HH(OpMAIH IOCTYyIAaeT Ha YCHINTENh OHOCHTHAIOB M Iepemaercs B OJIOK
00pabOTKH CHUTHAJIOB, MPEOOPa3yIONUil yCHJICHHBIE OHOMOTEHIMAIBI B IM(POBOH KOA, YIOOHBIA IS
00paboTku B OJI0KEe (hOPMHUPOBAHHUS KOMAHI, KOTOPBIH OOBIYHO COACPIKUTCS B JIHOOOM MHOTOHHYECKOM
MPOTE3€ U CIY)KUT JUTS YIPABICHHS 3JIEKTPOMEXaHHYECKOHN ero 4acTeio (prcyHOK 1).

Ha naHHBIi MOMEHT MPOBOJSITCS HCCICAOBAaHMS, HAIPABICHHbIC Ha Pa3pabOTKy ONTUMANbHOM
(opMBI HaHOCEHCOpa, AaHATOMHYECKH COBMECTHMOW C KOHEYHOCTSIMH YEJIOBEKA.

[To npoBexéHHBIM HcciIenOBaHUSAM OyaeT pa3paboTaH SKCIIEPUMEHTAJIBHBIH MakeT HaHOCEHcopa.
[Tony4yeHHBId B pe3ynbTaTe HCCICNOBAaHMI MakeT OyAeT BHEAPEH B CTPYKTYpy pa3pabaTblBacMoro B
JAbHEHIIeM HaHOOMOHTEpdeiica.
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Hukenun TuTaHa Kak KOHCTPYKLHMOHHBIM Marepuaj IOHPOKO IPUMEHSETCS B COBPEMEHHOM
MMIUTIQHTOJIOTHH, YTO JIeaeT ero OOBEKTOM MHOXKECTBAa HCCICIOBAHHMW, HANpaBJICHHBIX Ha YIyYlICHHE
OMOCOBMECTHMOCTH CILIaBa. B 4acTHOCTH, OZHOHM W3 mpoOiieM, BOSHUKAIOIIUX MPU KOHTAKTE MMIUIAHTOB C
Ouocpemoli, MoOXeT OBITH BBIXOJ HMOHOB HHKENs, MPOBOLMPYIOIINX IIOBBIMIEHHE BEPOSTHOCTH
BO3HHUKHOBEHHS 3JI0KaYECTBEHHBIX HOBOOOpazoBaHmid. s mpemoTBpameHus 3Toro 3¢gd@exra MoryT OBITh

59



