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OpHOM M3 CYIIECTBYIOIMX U HACYIIHOW MPOOJIEMOH YeI0BeYecTBa SBISIETCS MOAAEpKaHNE XOpOIlIe-
TO YPOBHS 3/IOPOBBSI U JICECIIOCOOHOCTH OpraHu3Ma. VIMEHHO 310pOBbE OpraHM3Ma M NpPaBUIBHOE (yHK-
IIMOHUPOBAHNE BCEX €r0 CHCTEM, B MEPBYIO OYEPEb, BIMIET Ha KAUeCTBO JKU3HH M OJIarornosryyre JenoBe-
Ka, KaKk JyLIEBHOE, TaK U MaTepuanbHoe. [1o 3Toi npuuuHe, NEpBOOUEPENHOM 3a1a4eii BO MHOTHX CTpaHax
SIBISIETCSI PELIeHNe po0JieM 3paBOOXPAaHEHHUs U pa3pabd0TKa HOBBIX METOJOB JICUECHUS W TUarHOCTUPOBA-
HUS CYIIECTBYIOUINX 3a00IEBaHIIA U TTATOJIOTHIA.

ITo moxmamam MunucrepctBa Tpyma u CoumanbHoi 3ammthl Poccuiickoit denepanun Ha anpeib
2013 roga KOIMYECTBO MHBAIUIOB B CTPaHE MPEBBICKIIO OTMETKY B 12,8 MIUITHOHOB YEIIOBEK, YTO COCTaB-
msiet 9,2 % Bcero Hacenenust Poccun. M3 HuX 1,75 MIIIMOHOB SIBISIIOTCS JIFOABMHU TPYIOCIOCOOHOTO BO3-
pacta. Ho 3aHuMarorcst TpyA0BOH AeATenbHOCTHIO TOJIBKO 0,508 MWIITMOHOB 4eNoBEK, TO €CTh OKoio 31,9
%. st cpaBHEHHS YPOBEHb 3aHSATOTO HaceleHHs POcCHHM OT YHCIEHHOCTH TPYJOCIOCOOHOTO HACEIECHUS
cocrasisiet 75 % [1].

Kpome 3T0r0 m1oan pa3iIndHBIX CTENeHeH NHBAIHIHOCTH HCIIBITHIBAIOT OOJIBIINE TPYAHOCTH IIPHU CO-
[UAIM3AIIH W3-32 OTKJIOHCHMH, KaK B paHHEM JETCTBE, TaK M B 3pEJIOM BO3pAcTe, YTO CHIIBHO TOHMKAET UX
Ka4eCTBO >KU3HHU U HAHOCUT OOJIBIIOE KOJIMIECTBO NCHUXOJIOTHIECKUX TPaBM. VIMEHHO MOBBIICHNE KadecTBa
JKM3HM TaKUX JIFOJIEH 1 OoJiee MpOCcTasi HHTErpanus X B OOIIECTBO SIBIISIETCS OJHOM M3 Mpo0ieM, KOTOPYIo
pemaeTr rocyJjapcTBO U BECh MU B IIEJIOM.

OpHuUM U3 cIIOCOOOB pEmICHUS MPOOIEMBl COIMANN3AINN U YBEJIMUCHHS KauecTBA JKH3HHM JIIOACH,
BOCCTAHOBJICHHE MX CIIOCOOHOCTEH SIBISIETCS CO3JaHNE MPOTE30B, YACTUYHO MM MTOJHOCTHIO BOCCTaHABIIHU-
BalOIMX (PYHKINHM, HApyIICHHbIE y HHBAJIHUIOB M MENIAIONINE NX HOPMAITBHOMY CYIIECTBOBAHUIO.

Pemennem 31oii mpobaeMsl crana pa3paboTKa IPOTE30B, 3aMEHSAIOIINX OTCYTCTBYIOIINE OpPTaHbl ve-
70BeKy. [IpoTe3bl MO3BOMIAIOT YETIOBEKY C HHBAIMIHOCTBIO YMEHBIINTH AKIIEHT HA MPUCYTCTBYIOIIYIO Y HETO
MaTOJIOTHIO, YMEHBIINTH HEY100CTBa, KOTOPBIE OH OT HEE UCTIBITHIBACT, M IOMOYb B a/IaNlTAIlNH BO BHEIIHEM
mupe. Hexoropele yuéHple KiacCHUIUPYIOT pa3padOTaHHbIC HA JAHHBI MOMEHT NPOTE3bI HA JABE TPYIIIIbL:
KoCMeTHYecKre 1 (pyHKIOHAIBHBIE [2].

Oco0eHHOCTh KOCMETHUECKHX MPOTE30B 3aKII0YAETCS B TOM, YTO OHM HECYT MHHUMAaJIbHOE BOCCTa-
HOBJIEHUE (YHKIMH OTCYTCTBYIOIIMX OPIaHOB YEIIOBEKA M, B OCHOBHOM, HANPaBJICHBI HA MACKUPOBKY He-
JIOCTAaTKa MPaBIONON00HON MOJENBI0, B MAKCUMaJIbHOM NMPHOIIKCHNH TOBTOPSIOIICH BU3YyalbHBIC Tapa-
MmeTpbl. KocMeTnueckne mpoTe3sl ABISIFOTCS CaMbIM JPEBHUM BHJIOM ITPOTE3a, B UCTOPHH M3BECTHBI CIIydan
3aMEHbI KOHEYHOCTEH M YacTel JInna eme co BpeMeH IPEBHUX IIIyMEPOB M eTUNeTcKux ¢apaoHoB. Kak mpa-
BWJIO, IAHHBIM BHJ MPOTE30B MCIOJIB3YETCS Ul 00ECIeUeHNsT KOCMETHIECKOTo 3((deKxTa s MOBpeKaEH-
HBIX OPTaHOB OTIOPHO-/IBUTATEIBHOTO anmapara ¥ yJacTKOB JIMIIA.

[Tpon3BoACTBOM MOJOOHBIX MPOTE30B 3aHUMAIOTCSI MPAKTHIECKN BO BCEX cTpaHax mupa. B Poccwuii-
CKOW (enmepanny TPOU3BOACTBOM KOCMETHYECKHX IIPOTE30B 3aHmMaercst Oomee 70 mpoTe3HO-
OPTOTENMYECKNX MEPONPUSTHH, CBSI3aHHBIX CO CBOMM PETMOHOM sl oOecrieueHHs MPOayKIHeH KUTENeH,
Hy)Kparomieiics B Heit. Hanpumep, B Tomckoit obmactu mpon3BoacTBoM mpote3oB 3anuMaeTcst OIYII « Towm-
CKO€ TIPOTE3HO-OPTONEAMIECKOE PEANPHUSITHEY, TPOU3BOAAIIEE TPOTE3bI PAa3HOOOPA3HOTO HA3HAUCHHS.

@OyHKINOHAIBHBIEC IPOTE3bl, HA3bIBAEMBIC TAK )K€ MHOTOHUYECKHMH, OTIMYAIOTCS] OT KOCMETHYECKUX
TEM, 4TO, IIPEXK/E BCEro, HAIPaBJICHBI HA BOCCTAHOBJIEHUE (DYHKIHMIT MOTEPSIHHOI YacTu Tena, Mmbo opraHa.
Taxue mpoTe3sl MOTYT 001a1aTh KOCMETHIECKUM 3(h(heKTOM (TIOTHBIA MPOTE3 KUCTH, TOJICHN) WM HalpaB-
JICHBI TOJIKO Ha BOCCTAHOBIICHNE (DYHKIIHH.

Ha MupoBOM pbIHKE MHOTOHHYECKHE TPOTE3BI NPEACTABISIIOT TAKHE KOMIIAHUU-TIPOM3BOANTEIH, KaK
Otto Bock (I'epmanms), Thalmic Labs (CIIIA), Ossur (Mpnanmus), Dynastream Innovations (Kanama),
Touch Bionics (CILIA). [lanHbIe pa3paboTINKu MPHOOPETH OONBIIYI0 H3BECTHOCTH HE TOIBKO 32 pyOeKoM,
HO " B Poccun. Hampumep, mpoaykuus kommanun Otto Bock xopomo mpencrasnena B ®I'YIT «Tomckoe
[IpOIl». [2] O6BEM phIHKA MPOTE30B B Mupe 10 Bepcuu Market News coctaBisieTr 16 mMipn. moiuapos, a
CTOMMOCTH TIpoTe30B Bapwupyercs oT 2 000 xo 300 000 momrapos. B Poccun 06wEM mpeacraBiser okoio 3
MIIpA. pyOmeit, a crommocts Bapeupyercs ot 30 000 mo 2 000 000 py6meit [2].
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Bcepoccuiickast HayqHO-TIpaKTHIECKask KOHPEPEHIMS MOJIOIBIX YUCHBIX, aCIUPAHTOB U CTYJCHTOB
«CoBpeMEHHOE COCTOSIHUE U ITPOOJIEMBI €CTECTBEHHBIX HAYK)

MuOTOHHYECKHE MPOTE3bl YIPABIAIOTCS MPU IMOMOIIN OHOMHTEepdelica, KOTOPBIH HUCTIONB3YyeT B Ka-
yecTBE MH(GOPMATHBHOIO IapaMeTpa JIEKTPO(U3NOIOTHIECKIE OMOCUTHAIIBI YeIoBeKa. YUEHbIE pasinda-
IOT HECKOJIBKO BH/IOB OMOMHTEp(]EHCOB: 3eKTpoMuorpaduieckue, HeHpOoJIOrHIecKrue, HEHPOKOMITBIOTEp-
HBIE UHTEP(EHCHL.

HeiipoxommsroTepHbsie OnonHTEP(HEHCH HCIONB3YIOT B KadecTBEe HH()OPMATHBHOTO MapamMeTpa Omo-
CHUTHAJIBI, TTOCTYTAIONINE U3 MTOJKOPKH TOJOBHOTO MO3Ta. [Ipu 3TOM CHUMaIOImye OTBEICHUS BXKUBIIIOTCS B
YYacTOK KOpPBI TOJIOBHOTO Mo3ra. Ilosydaemble maHHBIE 00pabaThIBAIOTCS M MPEOOPa3yroTCsl B yNPaBIISIO-
e CUTHANBI, T0JjaBaeMble HA MEXaHUKY NpoTe3a. HanbonbIyto 1moap3y AaHHBIA BUI HHTEPPEHCOB NMEET
JUTS JTFONIeH, CTpajaloluX OT Mapannda KOHEYHOCTEH, 0OyCIIOBICHHOTO HapyIIEHHEM HEWPOHHBIX CBS3CH
MEKIY MO3TOM H yIIPABISIEMBIM OPTaHOM.

Jlanss1il B nHTEp(dENcoB 00IaaeT MpenMyIecTBaM1, TAKUMH KaK BO3MOKHOCTb YIPABIISITH IIPOTE30M,
3aMEHSIOIMM TIOJHYI0O KOHEYHOCTh WJIM TapajM30BaHHY0 obnacth Tena. Ho n mmeer GombIIOi HEIOCTaToK —
WHBAa3UBHOCTD, YTO CO3AET OOJBIION PUCK OBPEXKACHNS MIIH 3apayKeHHSI MO3Ta IIPH YCTAaHOBKE MPOTE3a.

Hefipomornaeckuit naTepdEiic UCIONB3YyeT B Ka4ecTBE WHPOPMATUBHOTO TTapaMeTpa CUTHAIIBI, TIPO-
XOZSIINE Yepe3 aKTUBUpPYeMble HEpBHI dyenoBeka. OTBeseHNs Takoro nHrepdeiica MoryT ObITh, KaK BXKHB-
NEHHBIMH B HEPBHYIO TKaHb, TaK M YCTAaHOBJICHHbBIC HaJl HEpBaMH, HE BHEIPSAACH B XKHBbIe TKaHH. CyImect-
BYyET IOABH]I BXKUBJICHNS HHTEp(eiica B TO3BOHOYHBIN CTOIO, B aKCOHBI OOJIBIINX POTOB. [ JIaBHBIM PHCKOM
IIPU MCTIOJIB30BAHUH JaHHOTO BU/IA OMOMHTEP(ENCOB SBIAETCS BO3ZMOXHOCTh Pa3pyIICHHs WIH TPaBMHPO-
BaHMS HEPBA M OKPY’KAFOLINX €r0 TKAaHEH.

DnexTpomuorpadudecknii OmomMHTEpQEiic OCHOBaH Ha OWOCHTHANAX, ITMONYYAEMBIX C MBIIICYHON
TKkaHHu. Kak rmpaBmio, 0TBeAEeHHS MOI00HBIX OMOMHTEP(EHCOB pacHoNaraloTcs Haj MBIIIIEH, HO CyIECTBY-
©T MPaKTHUKa BHEAPEHHMS HIICKTPOJOB B MBIIICYHBIC IIyYKH, B PE3yJIbTAaTe YETO BO3MOXXHO BO3HHKHOBEHHE
OTIpeNIeNEHHBIX PHCKOB TPaBMHUPOBAHUS 370pPOBOI dacTu Temna. Vcmosp30BaHUE JTaHHOTO BHAAa OHOMHTEp-
(heiicoB B MpOTE3MPOBAHNWHN OTPAHWUCHO IUIOMAABI0 MH(POPMATHBHON MOBEPXHOCTH OCTATOYHBIX OT/IENIOB
MBIIIIBI, TPUHAMAIOIINX YIaCTHE B JEECIIOCOOHON MM OTCYTCTBYIONIEH KOHEUHOCTH.

[IpoBomumeie Ha Oa3ze maboparopuu Ne 63 mHCTHUTYTaA Hepaspymaromero korTpoiast HU TITY wuccie-
JIOBaHMS TIO3BOJIMIIM JOOUTHCS HOBBIX PE3YIbTATOB B YIYYIICHHH XapaKTEPUCTUK OHMOMHTEpdeiicos, pado-
TAIOIUX HA NPUHIUIE PETHCTPAIMU 3JIEKTPOPHU3HOIOTHIECKUX CHTHAIOB YenoBeka. OTKPHITHS, TPOU3BE-
JEHHBIC BO BPEMsI HCCIICAOBAHUS, TIO3BOJIMIN pa3paboTaTh HOBBIM KJIACC HAHOCEHCOPOB, HE MMEIOIINX aHa-
JIOTOB BO BCEM Mupe. OTINYUTEIBHBIMI OCOOCHHOCTSIMH Pa3padOTaHHBIX HAHOCEHCOPOB SIBIISIOTCS BBICOKAs
MIOMEXOYCTOWYNBOCTD, JOJITHA CPOK 3KCIUTyaTalllH, BBICOKAs YyBCTBHUTEIBHOCTh, OMOCOBMECTUMOCTD [3].
PazpabarsiBaeMble HAHOCEHCOPHI TO3BOJISIIOT CO3JaTh Ha MX OCHOBE BBHICOKOTYBCTBUTEIBHBIC, OBICTPOICH-
CTBYIOIIME, Oe30MacHble W3MEPHUTENFHBIE KOMIUICKCHI, KOTOPBIE MOTYT IPEAOCTABUTh BO3MOXKHOCTH IIO-
HOBOMY HCCIIE/IOBATh OPTaHU3M YEIOBEKA.

Hcnonp3yemast TEXHOJIOTHUS, TUIAHUPYETCSA Ul BHEIPEHHS B 3JIEKTpOMHUorpadudeckne HaHOOMOWH-
Tep(eichl, KOTOpBIE MO3BOJAT CO3aTh IPOTE3bI, 0OIagarone Ooyiee BBHICOKONH CKOPOCTHIO OTKJIMKA IO
CPaBHEHUIO C CYNIECTBYIOIINMH aHAJIOTaMU OJiarosapsi OTCyTCTBHIO HHEPIIMOHHBIX 3BEHBEB, BHICOKON yB-
CTBHUTEILHOCTBIO, Y100CTBOM AKCIUTyaTallii M yCTAaHOBKH OJ1arojiapsi HESMHBa3NBHOCTH HAHOCECHCOPOB, a TaK
JKe OOJBITNM CPOKOM CITyKObI. Pa3pabaTeiBaeMblil SKCIIEpUMEHTATBHBIN MakeT HaHoOnonHTepdetica Oyaer
COCTOSITh U3 HAHOCEHCOPOB, OJIOKA YCHIICHHUS] OMOCHTHAIOB, OJI0Ka 00paOOTKH OMOCHTHAIIOB.
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Puc 1. CtpykrypHas cxema HaHOOHouHTEp(eiica B cocTaBe NPOCTEHIIEr0 MUOTOHHYECKOTO ITPpoTe3a
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C HaHOCEHCOPOB WH(pOPMALHUS MOCTYIACT HAa YCWINTENb OMOCHUTHAIIOB U IepenaeTcs B OJOK oOpa-
OOTKH CHUTHAJIOB, IIPEOOPA3yIOMINI YCHIICHHBIE OMOTIOTEHIINAIE B IIU(POBOI KO, YOOOHBIH I1st 00paboTKH
B O0Ke popMUpOBaHUSI KOMaHI, KOTOPHI OOBITHO COACPIKUTCS B IFOOOM MHOTOHHYECKOM IIPOTE3E U CIIy-
JKHUT JUTSL yTIPABIIEHUS JJICKTPOMEXaHWIECKON ero JacTeio (puc. 1).

Ha naHHBIIT MOMEHT NMPOBOJSTCS HCCIIEIOBAaHNS, HAIIPABJICHHBIE HA pa3paboTKy onTHManbHOH (op-
MBI HAHOCEHCOPA, aHATOMUYIECKH COBMECTHMON C KOHEYHOCTSIMU YEJIOBEKA.

ITo npoBexéHHBIM HcciIenOBaHUSAM OyAeT pa3paboTaH 3KCIIEPUMEHTAIBHBIH MakeT HaHOCEHCOpa,
BHEAPEHHBIN MO3/1HEE B HAHOOMOMHTEPQEHc, KOTOPEI HAWAET MPUMEHEHHE BO MHOTHX c(epax delroBede-
CKOM JKM3HH, KaK B MEIUIIMHE, TAK U B CHCTEMaX YIIPABICHHS CIIOKHBIMU KOMIIBIOTCPHBIMH YCTPOHCTBAMH.
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B HOBBIX cOMATBPHO-9KOHOMHUYECKHUX YCIOBHUSX MPOUCXOANUT U3MEHEHUE TPEOOBAHUH K JINYHOCTHBIM
U JIJIOBBIM Ka4yecTBaM CIICIIMAJIMCTOB: HaBBIKM TPY/Aa COXPAHIIOT CBOE 3HA4YEHHE, HO Bce OoJblIe Ha Iep-
BBIH TIaH BBIXOAAT (pyHIAMEHTAIBHOCTh 3HaHWH, yMEHHE aHAIM3UPOBATh, OLICHUBATh HECTAHIAPTHBIE CHU-
Tyali ¥ MIPUHUMATh HY)KHBIE PELICHUs. Y CTaHOBKA HA TO, YTO KAYECTBEHHOE O0ydeHHE MpeaMeTaM ecTe-
CTBEHHOHAYYHOTO IIMKJIa BaKHO JUIS CYLIECTBOBAaHMS HMHHOBALIMOHHOTO OOIIECTBAa, B HACTOSINEE BpPEMS
npuHsATa OONBIIMHCTBOM cTpaH. Hampumep, B CIIIA kak oTMeuaeTr MUHHCTP 00pa3oBaHUs r-xa Mapraper
Cnemumare «B daBope 1 B IKOIEHOM, H B By30BCKOM 00pa30BaHMH ceifuac HayqHO-TEXHHUIECKas MpeIMET-
HOCTH: MaT€MaTHKa, ECTECTBEHHBIC HAYKH, TEXHOJIOTHIECKNE U MH)XEHEPHBIC AUCIUIUINHBD.

[Momy4nTs criennaibHBIe 3HaHUS B COOTBETCTBYIOIINX 00JACTAX TEXHUKH W TEXHOJIOTHH, chopmupo-
BaTh OMNPEACICHHYIO KyJIbTypy HAyYHOTO MBIIUICHHS MOKHO TOJNBKO OJarofapsi eCTeCTBEHHOHAYYHOMY
00pa30BaHUIO, OCHOBOW KOTOpOTO siBNsieTcs (m3nka. Cpenn BceX GpyHIaMEHTaTBHBIX HAYK, OMPEACIISIONINX
COBPEMEHHBIH HAayYHO-TEXHHYIECKUI mporpece, Gpusnke MpruHamIeKUT 0codast poiib B IIOATOTOBKE Ipodec-
CHOHAJIBHBIX KaJpOB K aKTUBHOMY M JIESTEIBHOMY y4YacTHIO B COBPEMEHHOM Ipom3BozacTBe. Kpome Toro,
CYIIECTBYET MHEHHE O TOM UYTO «COBPEMEHHas (HM3MKa JISKHT B siApe TYMaHWTApHOTO 0Opa3oBaHMs, MO-
CKOJIbKY KpoMe (DM3MKH HU OJIUH JIPYTOW NMpeIMeT HE JAeT TAaKOTO SCHOTO MOHMMAHMS IIPOIIEeCcCca MO3HAHMS
pHUPOIHI U oOmIecTBay [5].

B Toe BpeMs BBI3BIBacT 00ECIIOKOCHHOCTh CHIDKEHNE MHTEpECa MOJIO/IC)KH B HAlllel CTpaHe K ecTe-
CTBEHHBIM HayKaM M B YacTOCTH K (PM3HKE, MPEXK/E BCETO M3-32 HEMPECTIXKHOCTH B HACTOAIIEE BpeMs Ha-
YYHOH M MPENoAaBaTeIbCKON JEITENFHOCTH. DTOMY CIIOCOOCTBYET MEPEBOJT (DM3UKH BO «BTOPOCTETICHHYIO»
JCLUITINHY, TI0 KOTOPOH HE00sA3aTeNbHO IPH OKOHYAHHUH IIKOJIBI CAABATh BHIITYCKHBIC SK3aMCHBI.

OCHOBHOM NMPUYMHON HEMOIYJSIPHOCTH (DM3UKH COBPEMEHHBIC IIKOJBHUKN CUUTAIOT HEYMEHHE pe-
math GU3MYECKUe 331a49i. XOTs UIMEHHO Yepe3 pelIeHue 3a/1ad JOCTHTaeTcs MOHNMaHue (GU3UIECKOro Ma-
Tepuaia, IpUOOPETArOTCs TIIyOOKHEe W IIPOYHBIC 3HAHUS, Hanboee 3(pPEeKTUBHO POPMUPYIOTCS YMEHHUS 10
MX TIPaKTHIECKOMY MPUMEHEHHIO.

Pemenne 3a1a4 — 0CHOBHON KOMIIOHEHT Iporiecca 00y4eHus! TOUHbIM HaykaM. O 3HaYeHUH pEIICHHS
3a7a4 npu 00y4eHNH (PHU3MKE JOCTATOYHO TOJIHO M YAAYHO Ha HAII B3IJIA] roBoputcs B «Teopum u mMeTo-
nmuke oOyuenns ¢usuke B mkone» mox pemakmuein C.E. Kamenernkoro u H.C. IlypsimeBoii. «B mpomecce
peleHus 3a/1ad 3HaHUS YYaIluXcsl KOHKPETH3UPYIOTCS, CO3AaETCd MOHMMAHHUE CYIIHOCTH SIBICHHUH, (QH3H-
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