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Komophbie codepxam e 6osibweu unu
MeHbuUWleu cmerneHuU MexaHu4Yeckue u
3J/1IeKMPOHHbIE€ KOMITOHEeHMbI U He MO2ym
6e3 Hux cywiecmeoeams. [losiesieHue
Mamepuasiog coeMecmuMbIX C
yesiogeyeCcKUM op2aHU3MOM, CO30aHuUe
MUKPOCKOMUYECKUX 3J7IeKMPOHHbIX
ycmpoucme, Komopble CITOCOOHbI
XpaHuUmb u nepedasamab
KosioccasibHbIU 06 beM UHbopmayuu
rnpuesesio K MmomMy, Ymo Kubopau3sauyus
cmairsia peasibHOCMbHo.



Kubopeu, y)xe ecmb cpedu snroodel. Jlrodu,
Komopbie cmaJsiu uHeasiuéamu, rno Kakum-mo
pas3siudHbIM NMpUYUHaM, U KOmopble 83aMeH Ha
rnomepsiHHYr0 Yacmb meJsia, 3aMeHUsIu UX Ha
MexaHU4YeCcKue KOMIMOHeHMAblI.

Ho amo, me nrodu, komopsbie HyX0aJluCb 8
amom. OHU He80JIbHO cmaJiu Kubopaamu.

U ecniu 6ydem 803MOXXHOCMb 3aMeHUMb, CE80H0
yacmb meJsia Ha MexaHu4YecKul KOMIMOHeHm,
usiu Ymo-mo 6orsiee nnyqywee, 8bil 6b1 nowsiu 6bi
Ha amo? Cmanu 61 kKubopaom?



papuaHmMabli
Kubopau3sauu
u

na3HbIe uMniaaHmel,

[ na3s - cnoXxHasa onTUu4yecKas s
CUCTEeMa, KOoTopasd nepenaeTt Moary
3pUTENbLHY MHOPMAaLUIO O
BHelWHen cpeae. 90% nHgpopmauumn
4YenoBekK NonyyaeT Yyepes rnasa.
YCTPONCTBO rnasa MOXHOo
paccMaTpuBaThb Kak COBOKYMHOCTb 3
annapartoB —



JIeKMpPOKapa




VivhNyuu il DUININVE Lo pMYe G

B HEKOTOpPbLIX cuTyaumusx Tpebyertcs
nonHaa nepecagka cepgua, a JOHOPCKUA
opraH no pasHbIM NpU4nHam
HeaocTyneH. B Takmux cnyyaax
MCNOoNb3YT UCKYCCTBEHHOE cepaLie-
9NEKTPOHHbIN HACOC, CUMYIUPYIOLLIUA
cepauedbueHune. ['oka 3To rpOMO3E
MOTOpPbI, TPEOYIOLLIME NOCTOAHHO
noa3apsaaku. 41




OnopHo-0dsu2amersibHasi cucmema
[lepBasa accoumnauus, Bbi3biIBaeMasa npwu
CJ10Be KNOOPTr - 3TO YESIOBEK C
MeXaHU3NpOBaHHOU U
yCOBepLLUEHCTBOBAHHOW OMOPHO-
aBuraTtenbHou cuctemon. Ha
CerogHALWHNN OeHb CyLLEeCTBYET
MHO>XeCTBO NPOTE30B pa3HOro kKa4yecTBa
e N KOHCTPYKL MW,




Msrkue TKkaHu

[lepenoBas pa3paboTka - MbiLLLbI,
caenaHHble N3 yrrnepoaHbIX HAHOTPYOOK. «B
HacTosLLEee BpeEMSA aBTOPbI U30OOPETEHUSA YXKe
co3ganu Ha OCHOBE YrrepoaHbIX HAHOTPYOOK
MCKYCCTBEHHbIE MbILLLbI, KOTOpbIE B 100 pa3
NPOYHEE NPUPOAHbLIX, XXUBbIX, MbILLL, U NPU
9TOM Doriee rmbkue, Yyem pesnHa.» Takume
MbILLILbI Opa3a0 Kpenye n MeHee
9HeprosaTpaTHbl.



VILVAyLULIDUOHRRdz RU/mnd

[ NaBHas 3agada KOXu - 31O
TepmMmoperynauna n ocasaHme.
[lepen y4eHbIMU CTOUT 3ada4a KOXy
CO CBEPXYYBCTBUTENbHbLIMU
aaTynKkamMmm gaBneHus,

_WiﬁunepaTypbl N Harpys3Ku.




"IpoTesbl, CBA3b C OpraHM3Mom

IpoTes, 3aMeHAILWNN pearnbHY PYKY NNu
HOry BO BCEX €€ acreKkTax, 4OIMKeH CHUMaTb
pe3ynbTaThl C AaTYMKOB Ha KoXe (ocAaA3aHune),
nony4yartb CUrHanbl OT MO3ra u
npeobpa30oBbIBaTh UX B ABMXKEHNE, a TaKXKe
peann3oBbIiBaTb HEKOTOpPLIE

CMMHHOMO3IoBE g! r
|
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TexHOoNnorms BXXMBMeHUs YnNMnoB
NasaM

CYET gaTtymKa, BCTPOEHHOrO
B 4nn, Bac MOXXHO byaer
)OHaPY>XNTb Ha NOOON TOYKe
MHOrO Llapa, YTO AenaeT 3To
l00peTeHne becLeHHbIM AN
DUCKa npornasBLLUnX 6e3 BECTU
nogen. Yun, no cBoeun cyTty,
SBMSIETCHA BCEro NuLUb
HOCUTENEeM BaLlero Kkoga B
0a3e gaHHbIX 1 obnagaTtenem
naTyMKa MecTonoSIOXKEHUS.




J1nH3bI, NOKa3biBaLWMe AaHHbIE O
300POBbLE CBOETIO BnaenbLia.

Y4eHble co3ganm KOHTaKTHbIe
NINH3bI, KOTOPbIE MOSTHOCTLIO
COCTOSIT N3 ANIEKTPOHHbIX
MUKpocxeM. brnarogaps Takou
KOHCTPYKLUMWN NUH3bI, Ha €€
NOBEPXHOCTU OyOET BO3MOXHO
pPasmMecTuTbL Ancnien u

KOTOPbIE€ KOHTPONUPYHOT
COCTOSIHME 3[10POBbS YernosekKa. .




OK30cKeneTbl

IK30CKeneThl
pa3pabarbiBalOTCH
NHXXeHepaMu OonbLUEN YacTu
- AN BOCCTAHOBEHUs
MOOWSIbHOCTU MHBaNUAOB UMK
NOBbILLUEHUA BBIHOCIIMBOCTU U
rpy3onogbeMHOM




AUckyccmeeHHasi
nooxxesilyO0o4YHasi xesie3a

IcKyCcCTBEHHYIO MOOXKeNya04YHYHo
Xenesy coCTaBnsoT ABE YacTu:
MHCYNMHOBAas nommna n npuodop
NMOCTOSIHHOIO OTCNEXMBAHUS MMHOKO3bI,
KOTOPbIN Y BONBbHOIro KOHTPONUPYET B
KPOBW YPOBEHb caxapa C MOMOLLbIO
0CO0O0ro Aatyuka, BXXMBNMEHHOro noa

McKycCTBEHHaa NOAKENYA04YHANA Xenesa



__ .CKyCCQHHbIe 3yObl

ospemeHHaﬂ cToMaToriormsi pacnonaraeTt
LLMPOKUM CMEKTPOM MaTepuarioB U MeToaoB
AN BOCCTaHOBIIEHUA YyTPayYyeHHbIX 3y0OoB.
Kaxxgomy n3 Taknx BocctaHaBnMBarLmMX
MEeTOAUK NPUCYLLMU CBON OCODEHHOCTHU, O
KOTOPbIX NOJSIe3HO OyaeT y3HaTb NauueHTam,
HY>XAaloLWMUMCA B OpTONeanvYeCcKoM fie4eHUM.




rnromeonnacmuka

CTaHOBUTCS BCe bonee BocTpedboBaHHOM
yCriyrouv B nnactunyeckoun xmpyprun. OHa
npeacTaBnseT cobon XMPYpPruieckyro
ornepaLuto No yctaHoBKE Aroan4yHoOro
nmvnnaHTarta. [laHHaa npoueanypa
BbIMONMHSETCS KaK )XEeHLMHAM, TaK U
MY>KYMHaM.



[lpoTe3 BepXHUX KOHEYHOCTEWN
[1IpoTesbl nanbLueB, B OOMbLUMHCTBE

Clly4aeB, He HyXXOaloTcH B
creumanbHON uKcaunum n
aepxaTcd 3a C4HeT BaKyyma,
CO30aloLLEerocd ecteCTBeHHbIM




Mo3roBble npoTesbl

Cenyac 3ameHa 4YacTu Mo3ra sABisieTcs KpanHe CrioXXHOM
3aJayeun, Ho yXXe BoBCe He (paHTacTudeckon. Teogop beprep,
npodoeccop YHmBepcuteta KOxxHon KanndopHuu, cosgan vumn,
CNOCOOHbIN 3aMEHATL rMNNoKamn, YacTb MO3ra
OTBETCTBEHHYIO 3a KpaTKOBPEMEHHYIO MaMATb U OPUEHTALNIO B
NPOCTPAaHCTBE.

Tak kak UMeHHO paboTa runnokamna 3a4acTyto

noaBepraeTcs HapyLLUeHNsM npu
enpoaereHpaTuBHbIX 3aboneBaHunsXx,
4YMn MOXET

cTaTb HAAEXXaou ONA MHOIMUX.
Bnpoyem, oH 00 cux nop B

cTagun TeCTUPOBaHUA.

byoem HageaTbcs, YTO B OyayLuem
npoTe3npoBaHmne

YacTeWn Mo3ra CTaHeT npoLle.

SHARE THIS AUGMENTATION ©



MCKyCCTBEHHbIE KNeTKN

VHoza0a, koeda mpebyemcs 0ocmasume Jiekapcmeo 8
oripederieHHyt0 mo4ky meria, mabriemku U YKoribl rpocmo He
Moz2ym cripasumabcs ¢ 3adadel. [aHuan Xammep, ripogheccop
buouHxeHepuu 8 YHusepcumeme [leHcuribeaHuu, papabomari
boree aghghekmuHbIU MemoQ0: UCKYCCMBEHHbIE KITemKU,
coeniaHHbIe U3 rosiuMepos, Komopble Mo2ym riepemew,amscs ro
mersly CmoJib Xe J1e2K0, KaK besible Kremku Kposu. Omu Kremku
Moaym docmasumb 11IeKapCcmeo MOYHO 8 MyHKM Ha3Ha4YeHUs,
rnpedocmasrisisi B03MOXXHOCMb 6osiee MoYHO HaHecmu ¥da
601E3HU. N, Tk

.....
________



HapalimBaHune KocTteun

Ry
Ewe B 1960-x rogax nccnegosatenu y3Hanm o npoTenHax,
KOTOpbl€ MOryT 3aCTaBUTb TKaHb KOCTU pacTu, BOCCTaHaBNnBas
NoBpEXaAeHHble nnn oTcyTcTByoWwme YacTu. K coxkaneHuto,
TEXHOMNOrnsi BOCCTAHOBIEHMA KOCTEN He 3apaboTana. Hanbornee
YacTon nNpobnemon ObIN POCT KOCTU TaM, IAe ee He AOIMKHO ObINo
6bITb. B 2005 rogy nccnegosarenu ns UCLA pewwimnm npobnemy u
cenvyac crneymanbHo pa3paboTaHHble NPOTENHBLI UCNOMb3YOTCS
Ons nevyeHnsa 6onen B CNMHe y HEKOTOPbIX NaLNEHTOB.



CIr1I0)KHO CKa3amsb, Kak CKOpO UMrifiaHmameil,
yeeru4uesaroujue Jyeroseyeckue
criocobHocmu, cmaHym rnoeceoHe8HoU
npakmukou, Ho MHoaue pa3pabomku moaym
yry4qwums YyeriogedyeckKuu op2aHuU3M yxxe
ce200Hs. [lo-moemy, Kubopau3sauyusd cmaHem
aKmueHO pa3sueambCsl MOJIbKO 8 Crly4Yae
ocmpou Heobxooumocmu. Bcé Hoesoe
co30aemcs 8 Kpumu4ecKou cumyauyuu
(60UHa, Kamacmpogba, UHeasriuoHocmsp) U
3amem /10U adanmupyrom 3mo OJ1s
«MUPHOU» XKU3HU.



