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UTOo T a’

broHMKa —3TO COBOKYITHOCTH MPUKJ/IAJHBIX
HAyK, KOTOPbIE CTaBAT LieIbI0 00 beTUHEHHE
OMOJIOTUU U TEXHUKMU.




UTOo T a’

CI)OII)MEi]II)HI)IM roaooM poXxiacHHs OMOHUKU IIPHUHATO CHHUTATDb

19060 T.YuéHble - OWOHHUKM U30pasii CBoell >MOIEeMOM
CKaJIbIeJIb U MASVIbHUK, COeIWHEHHbIe 3HAKOM HMHTerpaja, a
nepusomM - «JKuBble HPOTOTUNBI - KIKY K HOBOU

TEXHUKE> .




UTOo T a’

[TpapoauTtenem 6moHuKY cuutaetrcss JleoHapao ma BuaHum.
Ero dYepreXxui M cCxeMbl JieTaTeJIbHBIX aIlIapaToOB ObLIN
OCHOBAHBbI Ha CTPOEHUM KpblUIa NTULbI. B Halle Bpemsi, mo
yeprexxam  JleoHapgo ga  BuHYM  HEOZHOKpPATHO
OCYILLLeCTBJISI/IA MOZe/IMPOBaHNE OPHUTOIITEPA.




BunoH

OcHOBHbIe HAIIpaB/IeHUST PadbOT IT0 OMOHUKE
OXBAaTBIBAIOT CjIeAYIOIIEe TPOOIEeMBI:

1. M3yyeHme HepBHOH CHCTEMBI dYe/JOBE€KA M JKUBOTHBIX, a TaAKKe
MOJIe/IMPOBAaHNE HEPBHBIX KIETOK (HEMPOHOB) M HEUPOHHBIX CETEM IS
ma/nbHEUIEro  COBEPIIEHCTBOBAHHS  BBIYMC/IMTE/NBHONM  TEXHUKH U
pa3pabOTKK HOBBIX JIEMEHTOB M YCTPONCTB aBTOMATHUKU M Te/IeMEXaHHUKU
(HelipOOMOHMKA);

TpéxmepHas MoAenb HEPBHOM
CACTEMbI HEMaTO/bI




BunoH

2. MccnenoBaHre OpraHoOB YyBCTB U APYTHUX BOCIIPUHUMAIOLINX CUCTEM YXUBBIX
OPTaHMU3MOB C 11e/IbI0 Pa3pabOTKH HOBBIX JATYHMKOB M CHCTEM OOHApPY>KeHUH,
W3y4yeHUe MPUHLMIIOB OPUEHTALUU, JOKALUU W HABUTALIMU Y Pa3TUYHBIX
YXMUBOTHBIX [I711 UCIIOJIb30BAHUS STUX IPUHLIUIIOB B TEXHUKE;
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Bu1oH

3. HccnemoBanme wmopdonorudecknx, (PpU3HOIOTHUYECKUX, OHMOXUMHYECKUX
0COOEHHOCTEM YKUBBIX OPTaHU3MOB /IS BBIABIDKEHUS] HOBBIX TEXHUYECKUX U
Hay4YHBIX ULEU.

ODK30CKeJIeT Bruonmnyeckas apxurexTypa




BrnoHnyeckaga apxXxnTekType

ApXUTEKTYPHO-CTPOUTETbHAsI OMOHUKA U3y4YaeT
3aKOHBI (OPMHPOBAHUS M CTPYKTYPOOOPA3OBaHUS
YKUBBIX TKaHEeH, 3aHUMAETCSI aHATU30M
KOHCTPYKTHUBHBIX CHUCTEM XUBBIX OPTAaHU3MOB IO
NPUHIWITY DKOHOMHUM MaTepuasa, DJHEePruud U
obecrieueHUss  HAZEXKHOCTU. SIpkuil  mpumep
APXUTEKTYPHO-CTPOUTENHbHOW OMOHUKHA —  TIOJTHAS
AQHAJIOTHS CTPOEHUS CTeOsiel 37TaKOB M COBPEMEHHBIX
BBICOTHBIX COOPY)XXEHUM.
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I'IpOT

N4YeCKHue 1npore3bl 1 UMIVIAHTBI - OJHO M3 HaHpaBJIeHI/II/I B KOTOPpOM
B Ca uccisiejoBaHUsA, CBA3aHHBIE C 6I/IOHI/IKOI/I, OOHO M3 CaMbIX BAXXHBbIX.

OcHOoBHast  OCOOEHHOCTh  OMOHHUYECKUX
MIPOTE30B - UX CIIOCOOHOCTHh OpaTh Ha cebs
OYHKIIUHM yTpadyeHHbIX OpraHOB 5|
KOHEeYHOCTEM.

© John Russell







Broanektouuyeckye npoTesk

va¥KpnquKHe (OMoHMYeCcKHne, MHOIJIEKTPUYECKHE MPOTE3bI) — ITO
IIPOTE3bI C BHEITHUM UCTOYHUKOM dHepruu (1o kinaccudukanmu Munrtpyza PP).

YrpaBieHWe OCYLIeCTBASIeTCS 3a CYET CUIHaJIOB, BO3HUKAIOUIUX IPHU
COKpAIlleHUY MBILILI,

B KynbTenmpUEMHYIO TM/Ib3y BCTPOEHBI MUOJATYHUKH, YIABIUBAKOLINE U3MEeHEeHHUe

IEKTPUYECKOTO  TIOTeHIMasia. JTa  WHPOpPMAIMsS  Tepelaércsa  Ha
MHKPOTIPOLIeCCOP KUCTH, U B Pe3yJIbTaTe MPOTe3 BBIMOJHSIET ONpee 1€ HHbIN XKeCT
VI XBaT:
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Buoanekrpuyeckue nporesk

BW‘—I&?KI/IG MPOTe3bl OBIBAIOT OOBIYHBIMHU M BRICOKO(QYHKIIMOHATHbHBIMHU.
BbICOKOPYHKITMOHA/IBHBIMUA CYUTAIOTCS TPOTE3bl, YyMeIollre [e/laTh

pas/IMYHbIE XBaThl, TOI/IA KaK OOBIYHBIE OMOHUYECKHE ITPOTEe3bl e/1al0T OJHO
OCHOBHOE€ JIBMDKEHHEe — XBaT B IIEMOTh.
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bnoas ne

Bpgﬂa%a a3 — MCKYCCTBEHHAas 3pUTe/IbHAS cucTeMa TIIST
BOCCTAQHOBJIEHHSI TOTEPSIHHOTO 3PDEHUs IPU  HEKOTOPhIX  (pOpMax CIEeMOTHI.
B rimas c MMOBPEXAEHHOU CeTYATKOU, Harpumep, IIPU CKOTOME,

BXXUBJISIIOT UMIUJIAHTAHT — MPOTE3 CeTYAaTKM [/Ia3a, MAOTOJHAS CeTYATKy C
OCTaBIIMMHUCS B HeHd  HEMOBPEXIEHHBIMU HEMPOHAMH MCKYCCTBEHHBIMH
doTopenenTopamu.

3PUTENLHBIE HEPBH!
A (Curran 8 mo3r)

CONHEYHBIE
BATAPEEKH ”H?AHTHT

PSS ——
e
FEaS ~——

CXEMA UEHTPANILHOIrO BUAEHWUSA
BUOHUYECKOro rnas3a

\
BuaeonprouEeccor \
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|_|pl/l cHeHUe
IK30CKeJ1eTOB

* [IpoBeieHrie TOTPY30YHO-PA3rPy304HBIX PAbOT Ha
HpOMI)I]J.UIeHHOCTI) MPOMBIIIIEHHBIX O00BEKTaX, B CTPOUTENbCTBE U
CeJIbCKOM XO3SAHCTBe

* Paz3bop 3aBajioB B  CiaydYasX, KOIra  TMOABOJ

HHKBH,Z[&HHH KpynmHorabapuTHo# TexHWKU K Mecty YC 3aTpysHéH
VI BOOOI1Ie HeBO3MOXKEH

nmociaeacTenuun qC * BosaMOo)XHOCTB YCTQHOBKH JOTIOJTHUTE/IBHOTO
MTOMCKOBOTO Y MeIMLIMHCKOTO 000y OBaHUS

* Peabuuranys mocje TpaBM OMOPHO-ZABUTATENTBHOTO
anrapara

« CaMmocTosiTe/IbHOE nepeBrDKeHH e JToaen C
OrPAaHUYE€HHBIMU BO3MOYXXHOCTSIMU

MeaunnHa
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* JK30CKeJIeThI

3 K3 O C Ken eTQ[BKI/If/i 3K30CKeleT

« (MeguuuHCKOe U
* peabMTUTAIIMOHHOE

* IprUMeHeHue)
‘Tum A
(C KOCTBUISIMM)

Tun b
(bes kocTbinen)

*Cpeanuii 5K30CKejIeT
* (ITpombIiI/IEHHOCTB,
* cesibcKoe xo3saucTBo 1 MUC)

‘TsK€e bl 3K30CKeneT
*(Boennoe u
*OXpaHHOe TpHMeHEeHHe)
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Cuno
SK30CKeneT
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IK30CKeJIEeT
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OpHa u3 MogudUKaLMi 9K30CKeseTa - MeAuIMHCKas. [I[pegHa3HaYeH TaKOW 9K30CKeseT
ZIJTSI ICTIO/Th30BAHUS €T0 JTIOJbMU C OTPAaHUYE€HHBIMU GU3UYECKUMH BO3MOXXHOCTSIMU,
a MMEHHO WHBA/IUAAMU UJIU MALMeHTAMU C TTapaiM30BaHHBIMU WU OBPEXAEHHBIMU
HIDKHUMHM KOHEYHOCTSIMHU JIJISI CAMOCTOSITE/IbHOTO TepeMelleHUsI WU aJallTalllH.
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¢/ 00JIerYéHHbIN BAPUAHT AJIs 3374
peadoHINTAIINU KJINEHTOB KJIMHUK;

¢/ ynpaBieHUe C TOMOIIbI0 HAKJIOHA
TeJIa ¥ BCIIOMOTaTe/IbHbIX KOCThLIEH;

v/ [JIA DKCIUTyaTalluy He TpeoyeTcst
oOy4eHUe;
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Me /
9K30CcKeneT

¢/ TIOJTHOLEHHO Peadu/IMTUPYIOUIA A
MeAUITNHCKUM DK30CKeIeT;
v/ pyuyHoOe ynpaBJ/IeHUE;
¢/ OoiblInii BeC U3-3a OTCYTCTBUSA
KOCTbL/IeN;
¢/ 1leHa B ~5 pa3 0oJiblIe, YeM Yy
Mojaeein A ;
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BJI€EHHUE ITPE€ACTABJIIC€HO 2 IIPOECKTAMMA: BKBOaTJIeT,

Sﬁ{ggm'ra y)Ke IMpeajaraioT CBOI0 MPOAYKIIHIO.
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Me /
aK30cKeneT

= D =

i .,

a

¢ Ekso & Argo & Rex & Parker @ «3x30po- @ Cyberdyne,
Bionics, @ Medical Bionics, Hannifin, Oortukcy», SmoHusa
CIIA Technolo- HoBas CIIA Poccugs ® 12 xr

& 23 KU gies 3emanaus &l2 Kr & 15 kr ® 1,5 gaca

3 gaca N3paunp & 48 Kr ®4-6 yacoB®4-6 yacoB & ApeHjia

& $110000 & 21 kr ®24gaca &$75000 & $42 000 $24 000
©®4gaca #$150 000 B IO/

& $80 000
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PbIHO KNX
9K30CKeneToB

KonnyecTtBo YacTHble U
NoTEeHLUManbHbIX rocygapCTBEHHbIE LEHTPbI
nosib3oBaTeneun peabunutaunu nogen c
MeANLMHCKNX 9K30CKENETOB HapyLUeHNsMHn
B Poccun coctaBnseT okorno OMNOpPHO-ABUraTENbLHOrO
annapara.

2013; $43 muH. 2020 $ 1,8 mapa,.

[1poeHo3upyembili 065EMm
pocma mMupogo20 pblHKA
MeOUYUHCKUX

9K30CKe1emos 26




[1po
9K30CKeneT

Cpeanwuu 3K30CKeieT. BapyaHT, IpegHa3HAYeHHbBIN /151 TIPOMBILIJIEHHOTO
MIPUMEHEeHUsI, a TaKKe JJIs1 UCITO/Ib30BaHus B cucteme MYC
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[1po
9K30CKeneT

Cpeanwuu 3K30CKeieT. BapyaHT, IpegHa3HAYeHHbBIN /151 TIPOMBILIJIEHHOTO
MIPUMEHEHUs], a TaKKe JJIs1 UCITOo/Ib30BaHus B cucteme MYC.




[1po
H@M@@@K@iﬂ]@a;bl y)Ke TIPUMEHSIOTCSI Ha aBTOMOOU/TBHBIX 3aBOZIAX

BMW u Ha MHOTUX Apyrux B EBpore. [lonyynim pacnipocrpaHeHye v B 10)KHOU
Kopee. B Poccuu nmoka He IpuMeHsII0TCS.
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[TpnH bl
OK30CKENETOB

i

*1. CepBonnpuBOAHBIE IK30CKE/IETHI.
*CepBOnIpMBOA, — TIPUBOJ, C
yIipaB/ieHHEeM Yyepe3 OTPHULATeTbHYIO
0OpaTHYIO CBSI3b, MO3BOJISIIOIIYIO TOYHO
yIIPaB/SITh MapaMeTPaMU JABHKEeHUS.
CepBonprBOIOM SIBJISIETCS TI0OO0UM THIT
MeXaHUYeCKOTO MTPUBOJA, UMEIOLIN B
COCTaBe JATYHK MOI0XKEHMSI, CKOPOCTH,
YCUJIMS U T. T1.) ¥ OJIOK yIIpaB/I€HUS
MIPUBO/IOM, aBTOMAaTUY€eCKHU
MOAAEPXKUBAIOIINI  HeoOXOAMbIe
nmapaMeTpbl Ha JATYUKe COT/IACHO
3aJaHHOMY BHEILITHEMY CHUTHAJTY.

Oeurarens
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[TpnH bl
OK30CKENETOB

lTok B cbope

[pAsecbeMHUK

2 FPI,Z[paB]II/I‘IECKI/Ie IK30CKeJ/IE€THhI.
['maponpmuBOAOM Ha3bliBaeTCs (
COBOKYMHOCTb YCTPOWUCTB,
npeaHasHa4YeHHbIX a5 NpuBeaeHnd _—
B ABWXEHME MEXaHNU3MOB N MaLUUH
nocpeacTBOM paboyen KNMOKoCTH,
HaxodsLenca rnog AaBfieHNeM, C
OOHOBPEMEHHbIM BbINONMHEHNEM
doyHKUMIA perynmpoBaHna 1
peBepCMpoOBaHNS CKOPOCTU
OBWKEHNSA BbIXOQHOIO 3BEHA
rmgpoasuraTterns.

YNnoTHeHue nopliHa
Konbuo ynnotHurenbHoe

YnnotHeHue WroKa

http:ifwansw yuchaihi.com
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[TpnH bl

Kpennenwue k
ropnycy P peweTka
o ‘VAV‘V‘Y‘VAV‘V v ¢

8 9.V, \ A\« N\
XY XN A

Kpennenue Kk
ropnycy

BosHuKaowas
cuna

Tpy6ka AnA nogaum cKaToro Bosaya 3NacTUYHaA, HO NPOYHaA
X VAN, 25 3. IIHeBMaTnyecKHue 3K30CKeeThl.

[1pnHUMN paboTbl NTHEBMOMYCKYIbI
COCTOUT B CrieyoLeM - Npu
nonagaHum BHYTPb MHEBMOMYCKYIbI
CXKaToro Bo3ayxa BHYTPEHHSS
TpybKka Ha4MHAET NONEPEMEHHO

acTArMBaTbCs N PacLUMPATHCA.

OCKOJIbKY ee 00beM OrpaHun4YeH,
OHa Ha4YMHAaET OAaBUTb HA CTEHKU
3almMTHOM 0D00NoYKN, KoTOpas
TaKkke Ha4nHaeT paclumpaTtbes. A3-
3a 0COOEHHOCTEN NIETEHUS
BHELLHEN peLUeTKn npu
pacLUMpeHNN B NONepPeYHOM
cevyeHnn oHa YMeHbLUAeTCH B ANNHE
N CO30aeT TAry.
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[1lepc
bl

1. Yay4JiieHue oOpaTHO CBS3H.
2. VYaemeBleHUe U paclPpOCTPaHEHMHE.

3. Yiay4iieHue aJITOPUTMOB PAa0OTHI U KOMOWHAIIWS MUO- U
HelpoynpaBJ/IeHHUs.

4. HosBble opraHsl 411 MPOTEe3UPOBAHUA.

© Mdsons =




[lepc

1. YMeHbUIeHUEe Beca U yIy4YlleHrue 3 prOHOMUYHOCTH.
2. YaeluieB/ieHHeE U pPacIpOCTPaHEHUe.

3. PasBuTHe HeMPOTEXHO/IOTUuM.
4

. Hawuo6onee 3¢ppeKTUBHO OYAYT pa3BHUBATHCA MeAUITUHCKHE
9K30CKeJ/IeThl.




1. YMeHbUIeHMe Beca M yly4YlleHrue dprOoHOMUYHOCTH.
2. YaeuleBJIeHHE U PAacCIIPOCTPAaHEHMHe.
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@cnn )Ke 13-3a HeIOPUHAHCUPOBAHUA Y HeJOPAa3BUTOCTHU
TeXHOJIOTUH BCE MOLULJIO N0 HHOMY yTH. CMJIaM¥ SJHTY3UACTOB CO3JA€TCA

CBOJSI OJTHOLLleHHas oTpacib. CO CBOMMM TEXHOJIOTUSIMU,
HAIlPaBJIeHUSIMH PAa3BUTHUS U B MEePCIEKTUBE KoonepaunﬂMH 51
PHIHKAMH., - ¢




CITIACHUBO 3A
BHHUMAHMHE!

KOHTaKTBI IeKTOopa:

pityk.leonid@yandex.ru,
+ 7 930-842-55-01



