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N300peTeHne OTHOCHTCS K MEAUIIMHCKOM TEXHUKE, 8 UMCHHO K TEXHHYECKUAM CPEIICTBAM peaOHINTAIINH,
B TOM YHCJIe POOOTH3UPOBAHHBIM, U MOXKET OBITh HCIIONB30BAHO JUIsI PA3BUTUSA WM BOCCTAHOBJICHUS
JIBUTATEIFHON aKTHBHOCTH UYENOBEKa ITIPH 3a00JIEBAHMSX, COMPOBOXKIAIOMINXCS IBUTATEIHHBIMH
HapYIICHUSIMA, KaK B YCIIOBHSAX CTAIIMOHAPHBIX MEAWIMHCKUX W PEaOWIHTAIIMOHHBIX YUPEKICHHUH, TaK
Y MHIMBHUYaJbHO B JOMAIIHUX YCIOBUAX. [IpenoxkeHo yCTpOHUCTBO ISl pa3BUTHSL M BOCCTAHOBIICHUS
JIBUTATEIFHON aKTHBHOCTH YEJIOBEKa, B YACTHOCTH HAaBBIKOB XOABOBI, BKIIOYAIOMIEE MOIBIKHYIO
omopuyro pamy (1, 11, 31, 41, 58, 81), cHaOkEHHYIO pa3MEIIEHHBIMU Ha Helt koiécamu (2, 12, 32,
42, 59, 82), onopoit (3, 13, 33, 43, 60, 83) nns pyk u cucremoit (4, 14, 34, 44, 61, 84) ynpaBnenus
IBIDKEHHEM, a TakKe CBS3aHHBIM C CHCTEMOW YIPAaBICHHUS JBIKCHHEM 3K30CKEJIETOM, COCTOSIINM W3
map opromeandeckux momyneit (5, 15, 35, 45, 62, 85), BEIONHESHHBIX ¢ BO3MOXXHOCTBIO COTTIACOBAHHOM
(uKcay Ha HWKHUX KOHEYHOCTSIX YEJIOBEKa U CBA3aHHBIX C cucTeMoii (4, 14,34, 44, 61, 84) ynpasienus
IBIDKEHHEM IIOCPENCTBOM THOKMX cBsi3eit (6, 16, 36, 46, 63, 86) ¢ BO3MOXHOCTBIO YIIPABISAEMOTO
COITIACOBAHHOTO M3MCHEHUS JUTMHBI KaXKI0H cBs3u (6, 16, 36, 46, 63, 86) B COOTBETCTBHU C 3aJaHHBIM
MOJIOKEHHUEM COOTBETCTBYIOIIEH HIKHEN KOHEYHOCTH B TIPOCTPAHCTBE OTHOCUTENLHO OMOPHOI pamsl (1,
11, 31, 41, 58, 81). Konéca (2, 12, 32, 42, 59, 82) BHINOIHEHH M pa3MeIIeHB Ha ormopHO# pame (1, 11,
31, 41, 58, 81) ¢c BO3MOXKHOCTBIO TTEPEMEIICHUS TI0 MEHBIIIEH Mepe 10 OXHOW MOBEPXHOCTH, BEIOPAHHOU
u3 nosepxHoctH (7, 17, 37, 47, 64), pacnonoxxeHHoil Hrke omopHou pamsl (1, 11, 31, 41, 58, 81), u
oBepXHOCTH (87), pacIooXeHHOH BhIIIe onopHO# pamsl (1, 11, 31,41, 58, 81).
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YerpoiicTBo JJIst pa3BHTHS H BOCCTAHOBJICHH S IBHIaTeJbHOH AKTHBHOCTH Y€JI0BEKA

M300peTeHue OTHOCHTCA K Melmmmckoﬁ TEXHHKE, & HMEHHO, K TEXHUYECKHM
CpeacTBaM peaCH/IMTAIHH, B TOM HHCIIe pOOOTH3HPOBAHHBIM, H MOXET OBITH HCIIOJIB30BAHO IS
Pa3sBUTHS HWIM BOCCTAHOBJICHHS JBUTaTeIbHONH aKTUBHOCTH 4YeJOBEKa IpH 3a00NeBaHMsX,
COIPOBOJKIAIOIIUXCS JBUTATENFHEIME HapyLUICHWSIMH, B TaKUX 00JacTdX, KaK peabuaMTanus
(BOoCCTaHOBUTENBHAS  MEAUIUHA), TPaBMaTOJOTHS H  opTomeams, HEBPOJIOTHsl,
HelipopeabuinTanus (ocaeonepauoHHas peabuuTanus), repuaTpys, ClIOpTUBHAS MEIHIIMHA.
3agBiseMOe YCTPOICTBO MOXKET UCIIONIB30BATHCS KaK B YCIOBHSX CTAllHOHAPHBIX MEIHLIMHCKAX
U peaOHIUTAIlMOHHBIX YIPEXACHUI, TaK U HHIUBUAYAIGHO B JOMAIIHUX YCIIOBHSAX.

H3BecTHO, YTOOBI BOCCTAHOBHTH JBHraTelbHBIE CIIOCOOHOCTH, YEJIOBEK MOJDKEH
IIOCTOSIHHO pa3pabaThIBaTh JIMIIEHHYIO ITOABH)KHOCTH KOHEYHOCTH, 3aHHUMAThcs JiedyeOHOH
ruMHacTuKoM. J[is oGJierdeHus BBINOJHEHHS 3afad mo pa3paboTKe HOI HalMEHTOB Ha Oosee
[O3MHUX CTAAUAX peabWIMTallMd WM C HE3HAYMTEIGHBIMH HapyIICHHSMH JIBHraTelIbHON
AKTHBHOCTH CIIEUHAJIHCTAaMH B OOJACTH MeIMIMHBI ObUTH pa3paboTaHbl CHENHATBHBIE
OpOCTeHINe YCTpONCTBa - XOAYHKH. DTO CIIEUATbLHBIE MPUCIIOCOONIEHUs, NOIXOASIIME I
JIOAeH, KOTOPBIM TSDKEJIO CaMOCTOSATENIbHO IIEPEIBHUTaThCS IIPU COXPAHEHHH OCHOBHBIX
JIBUTaTeNbHBIX HaBbIKax. OHH, B OCHOBHOM, [IpeHA3HAYEHBI IS CHIDKEHUS Harpy3KH Ha HOTH, a
Tak)Ke COXpaHEHHS PaBHOBECHE BO BPEMs CTOSHHS WIHM Ipd xonsde. B TexcTe onmucaHus A
eanHO00pa3ysi MPH YIIOMHUHAHHUH JIFOACH, A KOTOPHIX IPEIHA3HAYCHO 3asiBIIEMOE YCTPOHCTBO,
OyzeT WCIONb30BaH TEPMHH «IIOJIH30BATENb)», KOTOPBIH OyxeT BKIIIOYATh, KakK Ial[HEHTOB,
IPOXOAAINNX PeabHIMTAIMIO I10jI KOHTPOJIEM MEOUIMHCKUX PpabOTHHKOB, TaKk H JIIOJEH,
CaMOCTOSATEIPHO HCHONB3YIOMIMX JaHHBIE YCTPOHCTBA B [AOMAIIHMX YCIOBHAX B PEKUME

peadMIIMTAIH UM B PEKAME TPEHAKEPa.
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XOoyHKH, B 3aBHCHMOCTH OT KOHKDETHBIX YCJIIOBHH HX HCIIOJB30BaHHSA, & TAKXKe OT
cTamuu peaGHIMTAUMHK, Ha KOTOPOH OHHM HCIONB3YIOTCS, MOTYT HMETh Camylo pasiIHiHYIO
KOHCTPYKUHIO. Tak, H3BeCTHHI XONyHKH [1]:

- crauMoHapHBle (KOHCTPYKIHMS TIOJHOCTBIO IIEPECTaBNAeTCS Iepen coboi mpH
JBWKECHUM, a Harpy3ka ¢ HOT IIGPEHOCHTCS Ha PYyKH; HMCIOJIB3YIOTCS Ha HAYaJBHOM JTane
BOCCTAaHOBJIEHHMS, KOT/Ia YEJIOBEKY CIIOXHO yAepXaTh 6anaHc);

- yHHBepcalbHbIE (IIOJIb30BATENb MOXET NEpelTH M3 QUKCHPOBAHHOTO B INAraromiee
MOJIOKEHHE, MOXHO MCIOJIF30BaTh KaK B CaMOM Hadane peabHIMTallM{, Tak M TOrJa, Korjaa
0JI630BaTeNlb HEMHOTO BOCCTaHOBUTCSA);

- mararonye (IoNb30BaTeTb MOXKET IIONEPEMEHHO MEPEMEIaTh NPABHIC U JIEBBIE HOXKKH
XOIyHKOB, HMHTHPYS COOCTBEHHBIE [IArH; HCTIOJB3YIOTCS Ha IO3HUX CTAIHIX peabriIuTalum);

- Ha KOJECHKaX, HaxOJAI(UXCS BIEpeId pamMbl (HE pPEKOMEHIOBAaHBI IJIA TeX
HoNB30BaTeliel, y KOTOPHIX HapylleHa KOOpAMHALMA MIBHXKCHHMH, HENB3s HCIIONB30BaTh
[I07IH30BATENAM HA [IEPBOM JTalle BOCCTAHOBIICHHS), CPEId KOTOPBIX MOXKHO BBIJICTUTH POJLICPBI
(moxxonsar VIS JUTHTENBHBIX IpOTYJIOK; IEpelHHe Koiéca MOBOPAYMBAIOTCA; O00A3aTENBHO
NPUCYTCTBYIOT PYYKH C PETYIUPYEMON BBICOTOM, a TAaKXKe CHIACHBE).

ITo Tumy OmopHI MOJIE30BATENS MOXHO BBIIE/IUTE!

- XOAYHKH C OIOpO# MO JOKOTh (00eCIeYHMBArOT MaKCHMaJIbHBIE PAaBHOBCCHE H
YCTOHYHBOCTB BO BPeMs XOIBOBI; MOTYT OCHAIIATHCS PEMHAMH U1 GHKCAIMH KOPITyCa);

- XOJIYHKH C TIOJMBIIEYHOM 0nopoit (06ecneunBaloT BRICOKAH YPOBEHE YCTOHYHMBOCTH
BO BpeMs IEPeABHXEHUS; MOAXONAT I MOJIB30BaTeNlel ¢ HapyIeHueM KOOPAMHAINM, MOTYT
OCHAIATECS CIICNMANBHOM MATKOH IepeKIaguHoMi, KoTopas oOecleyuBacT yIOp TIPYXHOM
KJIETKH U1 yAepKaHusl PABHOBECHS M 00JIErdCHUS IIEPE/IBHXEHHAA);

- XOJIYHKH C OMOpOil Ha MpeAIUiedse (MCIONL3YFOTCS Ha HAYaIbHBIX CTaMAX TCPaluu
TSOKEIBIX TpPaBM, HAIpUMEp, NPM I[EepeloMe IO3BOHOYHHMKA, INeHKH Oepa MM TakKuX

3a6GoneBaHmH, KaK mapaau4, MOJIUAPTPHUT, KOTAa 60IBHOM HE MOXET CTOSATh, ONMPaiCh TOJBKO Ha
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KUCTH pPYyK; CHaOXEHBI CIENUANBHBIMH PYYKaMH-OIIOPAMH [UIs HpeMIUIeddi). JTOT BHA
YCTPOMCTB BBITOJHAET, cKopee, QyHKIMU TpeHaXKepa: YEIOBEK COXpaHsSET TOHYC MBIIIL, 4YTO
3HAYMTENLHO 00JIeryaeT ero JIbHEeHIIyIo peabunnuTaluIo.

CnenpanucramMy paspabateiBaeTcss 00nbIIOE KOIMHYECTBO KOHCTPYKIMM XOIYHKOB,
CHaOXEHHBIX  pa3IUYHBIMHU no:noﬁHnTenLHLmn (GYHKIMOHANBHBIMH —~ KOHCTPYKTHBHBEIMH
9JIEMEHTAaMHM, OOJBIIMHCTBO M3 KOTOPHIX MpPeHA3HAYCeHO MJIsS YIPOLIEHHs H yxoOcTBa
HEpPEMEIEHHs XOAYHKOB IOJ «YyIpaBICHHEM)» €aMOro IONb30BaTeNsd. OJTO MOIYT OBITh
HOABECHBIE YCTPOMCTBA pa3IMYHBIX THIIOB /IS CHHM)XXKEHHs HAarpy3Kd OT Beca Teja Ha Horu [2],
peryJiupyeMsle OIIOpHBIE pPaMbl U OMOPHI I pyK/TIpearieynii (3], ¥ moJBecHbIE YCTPOMCTBA I
CHIDKEHHS Harpy3ku OT Beca Teja Ha HOTH, M PEryJHpyeMble OIOPHBIE paMbl U OIIOpPHI I
pyK/mpenmiieduii B paMKax OJHOI'O YCTpoiicTBa [4], cnenuanpHble KOJECHBIE OIIOPHI, B TOM
YHCIIe ¢ CAMOOPHUEHTHPYIOIUMHUCS KonEcamu [5] u 1.1.

Takxe W3BECTHBI XONYHKH, BBIIOJIHEHHBIE B BHUAC IIOABMXKHOH OIIOPHOM paMbl C
omopaMH Ui PYK, ¢ KolécaMH C [ABYCTOPOHHEH cTaOMIM3MpyIOmed NOoABECKOH H
ABTOMATHYECKOH TOPMO3HOM CHCTEMO, HHTErPUPOBAHHOM C CHCTEMOM yIIPaBIICHUS JBHKECHUEM
CO CpeACTBOM BH3yalH3allMH, B TOM YHCJE C CHMCTEMaMM NpPENyNpPeXACHUS INPENITCTBUM,
JaTYMKAMU MECTHOCTH M CpeJCTBAMH YIpaBJIEHHS OOpaTHON CBS3BIO C HOJb30BaTeneM [6].
Taxue xonyHku 3¢¢eKTHBHO 00ecneynBalOT M[ONNE[IKKY BeECa BEpPXHEH 4YacTH Tela
ITOJIL30BATENSA, a TAKKE YNPOLIAIOT YIPABICHHE CKOPOCTBIO M TPACKTOPHEN IEPEABHIXECHHS
YeJIOBEKA C X MOMOIMIBIO.

XomyHKH JUIs TPOXOMAUIMX peadWIHTalHio MoNb3oBaTenell (ozedl ¢ BpeMeHHO
yTpa4eHHOH WM OrPAaHUYEHHON JBUTATENHHOM aKTHBHOCTHIO, HHBAIHOB, IOXKMIBIX IOJEH) B
GOJLIIMHCTBE CBOEM MMEIOT IIENIBIA P ITOJIOKATEIBHEIX MOMEHTOB. Tak, OHH 00€CIeUHBaIOT
BO3MOKHOCTh BEPTHKAIH3AllMH YEJIOBCKa M B TOM WM HHOH Mepe (B 3aBHCHMOCTH OT
0co0eHHOCTE KOHCTPYKIIMM M THIA XOAYHKOB) YCTOHYHBOCTH TakKOrO IIOJIOKEHHS Tena.

HanéxXHOoCTh OHOpEl 06eCHeUHBAETCS, B YaCTHOCTH, 32 CYET OONBLIOH OMOPHOM IIIOLIAJH C




4

HECKOJIBKMMHM TOYKaMH OIIOPEL, (OpMUPYEMOM JKECTKOM paMHO# KOHCTpyKIMei. MuorooGpasue
CYIIECTBYIOIIMX KOHCTPYKIHMH oOecreunBars BO3MOXHOCTH mHoabopa Monend, Haubolee
TOAXOAAIIEH [ KaXKI0r0o KOHKPETHOTO YeJIOBEeKa B 3aBUCHMOCTH OT 3a00/I€BaHHUs HIIH CTaIHH
peabHIMTAIMM, MM OCOOEHHOCTEH OpraHW3Ma, WM T.H. yclIoBHH. XOMYHKH OOECTIeYHBAIOT
yMEHbIIEHHE Harpy3KH Ha HOTH B 00ECIEYHBAIOT BO3MOXKHOCTD YCTOWYMBOTO MEPEABHKEHMUS 110
HEPOBHOU MOBEPXHOCTH. B TO ke BpeMs, HECMOTPS Ha TO, YTO JCHCTBHSA, BBHINOJIHAEMBIE C
IIOMOIIBIO TAKHX YCTPOMCTB, SBJISIOTCSA IIOJIE3HOX IOIOJHMTEILHOM HArpy3kod Ha camble
pa3IMYHbIe MBIIIB! HONB30BaTels (IIPH 3TOM HE TOJIBKO MBIIIIEI HOT), OHU TOJIBKO HOCTATOYHO
YCJIOBHO MOTYT pacCMaTpHBaThCS KaK TEXHHYECKHE CPelCTBa peaOMIMTalMK MM TPEHAXEPHI,
IIOCKOJIbKY Harpy3ka Ha pa3idyHble TPYIIBl MBI NPaKTHYECKH HEYNpaBisieMa H HOCUT
MIPOU3BOJIBHEINA XapaKTep, YTO He JI03BOJSeT GOPMHPOBATH y NOIH30BATENl B TOJIOBHOM MO3Ie
yCTOMYMBEIM 06pa3 aHATOMHUYIECKH IIPABIJILHOTO ITOJIOKCHUS M/UIM aHATOMUYECKH [IPABUIBHOTO
JBH)KCHMUSL.

B nocnexguee Bpems B ofuiacTH peabruidTalldy JIFOACH C HapyIIEHHEM JABHraTelIbHOH
aKTHBHOCTH IIMPOKO pa3BUBAcTCA HAIPaBICHHE, OCHOBAHHOE Ha MCIIOJIb30BAHHH IK30CKETIETOB,
KOTOpBIE CUATAIOTCA HEPCIIEKTUBHOM TeXHOJIOrHeH peabumuraiui. OHaKo NPH HCIIONb30BaHUH
B KQUeCTBE TEXHUYECKUX CPEACTB PeadUINTallMU MK TPEHAXEPOB SK30CKEIETOB BO3HUKAET PAN
BOIIPOCOB M Mpo0JieM, CBA3aHHBIX ¢ obecreueHHeM (H3MYECKOH aKTHBHOCTH yenoBeka. Ilo
ompefeleHHI0O BceMUpHON OpraHu3aluu 34paBOOXpaHEHHS, (QH3HdecKas aKTHBHOCTb — 3TO
Kakoe-TH00 JBIKEHHE TeJla, TPOM3BOAMMOE CKEJICTHRIMH MBIIIIAMH, KOTopoe TpebyeT pacxona
SHEPruy. BEHIMONHAEMOE >Xe C TOMOIIBIO 3K30CKeNeTa [BIDKCHME HIDKHMX KOHEYHOCTEH
IpEACTaBIgeT COOOM IMacCHBHOE MABIKECHUE Oe3 COKpalleHHs MBIII. BelTonHEeHHWe Takoro
[IaCCUBHOTO JMBH)KEHHS OyIET CONPOBOXAATHCS IIPEAEIBPHO HHU3KHM DpacxXOolOM JSHEPIuw,
KOTOPBIH He MOXET OOECHEeUHTh YeToBeKy (HHM3HUYecKylo akTHBHOCTh. EmE omHol mpobrieMoi
HCIIOJB30BAHMS 3K30CKEJICTOB SBJIAETCS HAJIMYHE B PANE CIydaeB Yy JIOACH Ha HadabHBIX

CTausX peabMINTalHH KOHTPAKTYp B Ta300€APEHHBIX, KOJIEHHBIX, TOJICHOCTOIIHBIX CyCTaBaX.
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Cpenu HauGolee MEPCIIEKTHBHBIX TEXHOJIOTHH MEIMIMHCKOA peabuMiMTallid B YacTH
pa3sBHTHsS M BOCCTAQHOBJICHHMsS IBHTAaTENbHOM aKTMBHOCTH 4Y€JOBEKa, B IEPBYIO OYepens,
paccMaTpHUBAIOTCH POGOTH3HPOBAHHBIE DPEaOMIIMTAIMOHHBIE CHCTEMBl MM YCTPOHCTBA ,c
ABTOMATH3MPOBAaHHOW  cuCTeMOli  ympaBieHHA. PoOOTH3MpOBaHHBIE  CHCTEMBI ~ MOTYT
HCIIONB30BAThCSA HE TOJBKO JJIS CO3MaHMs MPOCTBIX M MOBTOPSIOIIUXCS CTEPEOTHITHBIX MOJEIIEH
JBHDKCHHS, HO M JUId CO3JaHus OoJice CIOXXHONH KOHTPOJIHPYEMOH MYJIBTHCEHCOPHOR
CTUMYJIAIMH YeJIOBEKa, KOTopas 3aKliodyaeTcs BO BPEMEHHOM M IPOCTPAHCTBEHHOM
CYMMHpOBAaHMH DasHOTO poja Bo3OyauTenedl (TaKTHIBHBIC, 3PHTEIBHBIC, CIYXOBEIE,
paBHO3HAYHbIE, IPONPHOIECTITUBHEIE PA3IPaXKHUTEIIN).

[IpakTiKa HCIONB30BaHHSA POOOTH3MPOBAHHBIX 3SK30CKENETOB IIOKa3ajla, YTO OHH
npeAcTaBIstoT coGoli 3¢ (eKTHBHOE CPEACTBO pealbMINTAIMH HE TOJIBKO JJId BOCCTAHOBICHUSA
CIOCOOHOCTH IEpeABUraThCs, HO U JUIA YJIy4YII€HHs YPOBHS @nanqecxoifl AKTUBHOCTH CITyCTS
roasl ocne TpasMal [7, 8]. Tlpu 3ToM opTomenuecKue MOIYJIH 9K30CKeneTa, GUKCHpyeMble, B
YaCTHOCTH, Ha HOrax d4ejioBeka, Oyiarojapsi MpOrpaMMHOMY YIIPaBICHHIO TPACKTOPHEH HX
[epEMEIIEHUsA, C CaMOro IEPBOT0 3aHATHS 3aJal0T AHATOMHYECKH IPAaBHIIBHOE IOJIOKCHHE H
AHATOMHYECKH IPABHJIBHYIO TPACKTOPHIO IEPEMEINCHHs HOI YelIOBEKa B IPOCTPAaHCTBE B
3aBHCHMOCTH OT BHJa ABMKEHHS (BIIEPEN IO POBHOI MOBEPXHOCTH, BIIEPEA «IIO CTYIIEHBKAM», B
CTOPOHY H T.I.), YTO crrocoOcTBYeT HOpMHPOBaHUIO B MO3re oOpas3a JaHHOIO BHJA JBIIKCHHUS.

Tak, u3BecteH TpeHaxEp [9] mis ofydyerus xoapbe B €CTECTBEHHOM AalrOpHTME B
peabuwimranuu  OONBHBIX JETCKMM IlepeOpaibHBIM MapalddoM, KOTOPEIA COCTOMT U3
GYHKUHOHAIGHO H JJIEKTPHYCCKH CBS3aHHBIX MEXHYy COOOH: ManaTKu Ha KOJI€cax ¢
METAUIMYECKHUM  IOTATHBOM; TPEX  pe3epByapoB, IIPUKpEIUIAEMBIX K INTaTHBY H
npeHasHaYeHHbIX IS [OJa9d BO3AyXa B KPEIUICHHS; HalyBHBIX KPEIJIEHHH; HAacoca ¢ py4HOM
WJIM aBTOMAaTHYECKOM moadeif Bo3qyxa B pe3epByaphl ¥ HaJyBHBIC KPEIICHH; TPEHHPOBOYHBIX
caror; KOJUIOMIHOH >KHAKOCTH; Hacoca, 00eCIednBaroIEro dBTOMaanecxy}o MOTIEPEMEHHYIO

nojavy KHIAKOCTH B KaMCPHI CaliCl B €CTECTBEHHOM aJITOPHTMC XO,I(L6I)I; 4-X MATKHX pr60K,
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CBS3BIBAIOLIMX IOJAIOIIHM JKHIKOCThP HACOC M KaMepbl Camor; INEPEJHHX W MATOYHBIX
CYNMHATOPOB, DACIIOJIOXKECHHBIX Ha IIOMOIOBE Callor; YeTBIPEX 3BYKO- W CBETOIJICMEHTOB,
pacIOJIOKEHHBIX B KaMepax caror; ¥ 3JEKTPOJBHraTess, OOECIeYMBAIOIIEro IOMIaroBoe
IPOJBIKEHUE TATATKH BMecTe C OOJBHBIM B 3aJaHHOM TeMIIE€. BepTHKaibHas 4acTh LITAaTHBA
BCTpO€HA B IEHTPAIBHYIO YacTh 337HEH CTEHKH NATaTKH, a TOPU3OHTAIbHAS - B UEHTPAIBGHYIO
4acTh Kymosa. PesepByaphl NIPUKPEILLIIOTCSA K IITATHBY HAa YPOBHE T'OJIOBBI, IIEH M TYJIOBHINA
HAI[MEHTa U UMEIOT Ha GOKOBBIX U MEPEJHUX CTEHKAX OTBEPCTHUS, OOpaMIICHHBIE HUIMHIPAMH C
3aBHHYMBAIOIMIMMHA KpbIIKaMud. HamyBHBIE KpemiieHHs OpeAHa3HA4YeHbl U1 IOIJIEPKKH B
YCTOMYHBOM BEPTHUKAIBHOM IIOJIOKCHHH TOJOBBI, LIEH H Tyﬁosnma U TPeACTaBILIOT coboi
3JIACTUYHBIC TOGPUPOBAHHBIE IITAHTH, OIWH KOHEI KOTOPHIX BIIUT B INAIOYKY, BOPOTHUK HIIA
JKUJIET, @ BTOPO# — HaJleBaeTCs Ha COOTBETCTBYIONINE IFUINHIPHI pe3epByapoB. TpeHHPOBOYHBIE
camord pa3fiefieHbl Ha MEepelHIOI0 ¥ 3aJHIOK0 KaMepbl M BBINOJIHEHBI M3 JBYX CIOEEB
BOJOOTTAIKHBAIOLICH M yNpPYyrod TKaHW ¢ MOPHCTOH INpocioiikoit Mexny Humu. Kommowgnas
KHJIKOCTH CBOOOJHO IUPKYJHpPyeT BO BHYTPEHHEM IIPOCTPAHCTBE INepefHedl u 3amHell kamep
caror, obecrieynBasi yTsSKEJICHHE COOTBETCTBYIOMIEH YacTH KOHEYHOCTH. JKHAKOCTH 3€IEHOrO0
[BeTa IIpeAHa3HavyeHa g [MOJa4yH B IepelHHe KaMephl, a KpPacHOTO IBeTa — I MOJadd B
3aJHAEe KaMephl camor. Msrkue TpPyOKHM COOTBETCTBYIOIIEIO IIBETa CBS3BIBAIOT IIOJAIOIIUMN
XKHAKOCTh HAaCcOC M KaMmepbl camor. TpyOxke HameBarOTCS Ha IHJIMHAPHI, OOpaMIITIOIIHeE
OTBEpCTHA B BepxHe# wacTtu royeHun carnor. CyIMHATOPhI PacIoI0XKeHb! Ha IIOJOIIBE CaIlor U
HMEIOT [IB€ META/UTHYECKHe IUTACTHHBI C KOHTAKTAMH 3JIEKTPUYECKOH ILEMH, KOTOPhIE IOZ
BO3CHCTBHEM CHJIBI TSDKECTH JXUAKOCTH CMBIKAIOTCS M BKJIIOYAIOT JJIEKTPHYECKH CBA3aHHEIE C
HAMH 3BYKO- M CBETODJIEMEHTHI, PACIIOJIOKCHHBIE B Kamepax Camor. YKa3aHHBIE 3JIEMEHTEI
o0ecneunBalOT CHHXPOHHBIE 3BYKOBOW M CBeTOBOM 5QQEKTHl NpH  yTSKEICHHH
COOTBETCTBYIOIICH YacTH KOHEYHOCTH. YKa3aHHHIH B M300PETCHHM TEXHMYECKHH pe3yibTaT —
obecrieueHre MPIMOXOXKICHUS B €CTECTBEHHOM ITOPUTME «IIITKa - HOCOK JIEBOM HOIH, IIATKA -

HOCOK IpaBodi HoOrm». Kak BHJHO M3 KpaTKOro OIMCAHHS KOHCTPYKIIMH YCTPOMCTBA, OHa
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JNOCTATOYHO TPOMO3JIKA M CIOXKHA B OOCIHY)XHBAaHHM W HMHIMBHIYaIbHBIX HACTpPOWKax W He
MOXET HCIONB30BAaTEC 0e3  CIIENUANBHO M[OATOTOBISHHOTO CHENHANUCTa, TeM Ooiee
WHIUBHIYATBEHO CAMOCTOSTEIRHO BHE YCIOBUH CTAllMOHApPA.

ABTOpPOM Takxe paHee ObUIa IpennoXeHa CHCTEMa BOCCTAHOBJICHHMS IBHraTelIbHON
akTHBHOCTH denoBeka [10], BeImonHeHHass B BUlle POOOTU3HPOBAHHOIO KHHE3UTPEHAXEpA,
COJIEpIKaIlero IOJHBIA 5K30CKENeT 4eNoBeKa, CHOPMHPOBAHHBIH YIPaBISEMBIM IOJBHXHBIM
KapKacOM, COCTOSIIIIAM U3 KHHEMATHYECKH CBSI3aHHBIX MEXIY OO0 COOTBETCTBYIOLIUX YacTIM
Tela OPTONCIUYECKHX MOXYJCH, BBIIONHEHHAIX C BO3MOXXHOCTHIO (HKCAalluM Ha
COOTBETCTBYIOIUX YACTAX TENA U IPUBOJUMBIX B JBIXKECHHE MOJCHUCTEMOH NPHBOAOB, IPUYEM
yIIpaBIIAEMBIH TOJBHKHBIM KapKac KHHEMATHYECKH CBA3aH C BHEIIHUM XXECTKHM CTallHOHAPHBIM
KapKacoM, BBIIOJHEHHEIM B BHAEe OOBEMHON paMHONH KOHCTPYKIHH, OIIpeAessaIoneH
IPOCTPAHCTBO JJII HM3MEHEHUs ITOJIOXKEHHS OPTONEIMYECKHX MOAyJiell u ¢dopMmupyromei
COBMECTHO C YIIPaBJISEMBIM ITOJBUKHBIM KapKacoM JBYXCIOWHBIN 3k30ckeneT. CucreMa Takoke
COIOEPXHT  NpPOrpaMMHO-ANlIapaTHBIE  CPEICTBA  YNpPaBJICHHS  W3MEHEHHEM  Uepes
COOTBETCTBYIOIIUH IIPUBOJ MOJOXEHUS B MPOCTPAHCTBE KAXKIOTO OPTOMEINIECKOTO MOIYJIS,
BEIIIOJTHEHHBIE Ha 0a3e KOMIBIOTEpPA ¢ KOHTPOJUIEPOM. Takke CHCTEMa COIEPKHUT CpEeACTBa
oOpaTHOM cBs3M Ha 0a3e MATYUKOB (U3HUOJIOTHYECKUX IIOKa3aTeNielt OpraHu3Ma YelloBeKa.
IloncucremMa  3IEKTPOMEXaHHMYECKHX  IPUBOAOB, KaXABIE M3  KOTOPBIX CBS3aH C
COOTBETCTBYIOIIHUM OPTOIEAMYESCKHM MOJYJIEM MOCPEACTBOM COOTBETCTBYIOIIEH r'MOKOH CBs3H,
pasMellleHa Ha BHEIIHEM CTallMOHAapHOM Kapkace. [IporpammHo-ammaparHble CpeacTBa
JIOMOJIHUTENHO ~ COAEPXKAaT  NOACHCTEMY  BH3YAIHM3AallMd  BUPTYyaJbHOH  pEabHOCTH,
BEIMIOJIHEHHYIO € BO3MOXXHOCTBK) COTJIaCOBAHHOTO ()YHKIMOHHPOBAHHS C IIOJCHCTEMOM
JNIEKTPOMEXAHUYECKUX TMPHUBOJOB. B Takoil cucreMe [BYXCIOWHBIH 9K30CKeNeT CHaOXEH
CpPeICTBOM (PHKCAMKM HMCXOOHOTO IOJIOKEHHS Tela B IIOJBEMIEHHOM COCTOSHHH C OIOPOH B
Taz00eapeHHoi 00JacTH ¥/Wiy B 06JacTH BEepXHEN HacTH TyJoBHINA. KiMHMYECKHE UCTIBITAHUA

H IIpaKTHKa HCHOJBb30BAaHHA TaKuX p06OTI/ISI/Ip0BaHHBIX KI/IHC3I/ITpeHa)KépOB [IoKasajiia OYCHb
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BBICOKYI0 HX 3(¢exTuBHOCTh. OmHAKO CHCTEMa, NPHHHAMAad BO BHHMaHHE €€ JIOCTaTOYHO
BBICOKYIO CTOHMMOCTH H CIOXHOCTh, a TAKXE «CTAlldOHAPHOCT)» BHEUIHET0 Kapkaca MU
3aHMMAaeMOe MM CYLIECTBEHHOE IO IUIOIAnd M 00BEMY HPOCTPAaHCTBO, SPOEKTHBHO MOXKET
HCIIOJIB30BATLCA B YCIOBHSX CTAallMOHAPOB YUPEXACHUH 37paBOOXPAHEHMS H HE MOIXOIIT A
HHUBHIYaAILHOTO HCIIOIH30BaHUs B OBITOBBIX yCJIOBHA, TeM 6ojiee, B PEXHUME MEPEABIIKCHUS
Kapkaca. K yCIOBHBIM HEIOCTaTKaM TakKOH CHCTeMBI B OTHOLICHHMH BO3MOXXHOCTH
HHIAABUAYAIHHOTO MCIOJIB30BAHUS MOXHO TAK)K€ OTHECTH HEOOXOMMMOCTh HACTPOMKUY, B T.4.
U IIPOrpaMMHOM, Ha MHIMBUAYaIbHbIE TOKA3aTeNd ¥ HapaMeTphl NalMeHTa, a Takxke OobInoe
BpeMsl, 3aTpavydBacMoe Ha pa3MeIeHHe M «IIOAKIIoYeHHe» ((dHuKcanMs OpTOINEIUIECKHX
MO/JIyJIell ¥ JATYMKOB Ha Telle) K CHCTEME IallueHTa.

TakuMm 00pa3oM, aHaIM3 YpPOBHS TEXHHKH M ONBIT IPAKTHYECKOH peabHIMTaluH B
COBPEMEHHBIX YCJOBHSX MOKa3bIBAIOT, YTO MOBBIMEHNE 3()(GEKTHBHOCTH PeabMIMTAlMH JIOAEH
B YAaCTH Pa3BUTHSA M BOCCTAHOBIICHHS HMX JBUTATEILHON aKTMBHOCTH MOXET OBITH JOCTHTHYTO
(KaK IO KOJMYECTBEHHBIM, TAaK M II0 KAYeCTBEHHBIM [IOKa3aTeNsiM) 3a CUYE€T pa3paboTKH
WUHIUBUAYATLHBIX MOOWIBHBIX YCTPOMCTB, CHAGXEHHBIX JJIEMEHTaMM pOOOTH3UPOBAHHBIX
9K30CKeNeToB. [IpH 3TOM OCHOBHO# mpo01eMOii, KOTOPYIO pelial aBTOp B 9TOM HallpaBJICHUH,
OBUT0O COeJMHEHHE B OJHOM YCTPOMCTBE JIOCTOMHCTB M IPEHMYIIECTB IPOCTEHINMX
HHIVBHIYATbHBIX TEXHMYECKMX CPEACTB pEaOWJIMTAllMM THIA XODYHKOB H  CIIOKHBIX
poGOTH3UPOBaHHEIX CHCTEM Ha 0a3e dk3ockenera. IIpy 3TOM HEOCTATKH KaXKIOro u3
YKa3aHHbIX BHJOB YCTPOMCTB JOJDKHBEI OBITH YCTpaHEHBI HIIH, IO MEHBIIEH Mepe, CBEACHBI K
MUHUMYMY.

B kadecTBe IIPOTOTHIIA IO COBOKYITHOCTH OOMIMX TEXHHYECKHMX IIPH3HAKOB A
3a4BJIIEMOTO YCTPOMCTBA JUid pPasBHTHS H BOCCTAHOBJICHHS [BHTaTEJIbHOM aKTHBHOCTH
YyeJloBeKa, B YACTHOCTH HABHIKOB XOABOBI, OBUIC IPHUHSATO ONHCAaHHOE BBIE YCTPOMCTBO
XOIYHKOB, BBIIIOJTHEHHBIX B BUJIC NOJBIKHON OIIOPHOH paMEI C OIIOpaMH JULA PYyK, ¢ KonécaMu U

C CHCTEMOH yIpaBJIeHHs IBIKEHHEM CO CPEACTBOM BH3yarnsaluu [6].
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Takum o6pa3om, 3a1adeit B300peTeHUs ABIACTCA pazpéGOTKa YCTpOMCTBO Iyl pa3BUTHUA
M BOCCTAHOBJICHHS J[BHTATEIBHON AKTMBHOCTH 4YeEJIOBEKa, B YaCTHOCTH HABBIKOB XOHIBOEL
KOTOPOE€ MOXHO HCHONB30BaTh B JOMAIHHX YCIOBHSAX B KaueCTBE HHAWBHIYaIbHOIO
TEXHMYECKOrO CPEJICTBA peabuIuTAUH. Y CTPOHCTBO JOKHO HMETh MPOCTYIO, MAHEBPEHHYIO H
JIETKO YIIPABISIEMYIO KaK IpOrpaMMHO-aINapaTHEIMH CPEJICTBAMH, TaK ¥ CAMHM II0JIB30BaTENEM
KOHCTPYKIHIO. YCTpONCTBO HOJKHO OOECHeYMBaTh BHIOOP CpEICTB OIOPHI YacTe Tena
II0JIB30BATENA C Y4YETOM IEHTpa TSDKECTH Tela U C OOECIEYeHHEM €ro BEPTHKAIBLHOTO
IOJIOKEHHA, a4 TaKXKe WHAUBHAYAJIbHYIO PEryJHpOBKY YIOMSHYTBIX CPEICTB OIODEL
YCTpOHCTBO TakXe JODKHO BKIIOYATh B ceOsl 31€MEHTHI POOOTH3MPOBAHHOIO IK30CKEIETa H
obecrieynBaTh BO3MOXKHOCTh (PYHKIIHOHHPOBAHHUS, KaK B PSKUME IIACCHBHOM HAarpyskH, Tak U B
pexuMe TpeHaxépa. YCTPOUCTBO Takke MOIDKHO 00ecrevHBaTh BO3MOXKHOCTh KOHTPOJA (Kak
yIOQIEHHOTO, B TOM YHCJIE IEHTPAI30BAHHOTO, TaK ¥ CAMOKOHTPOJIA) Iporecca peabuInuTaluy
U BO3MOXHOCTh H3MEHEHHS/KOPPEKTUPOBKH pexuMa (YyHKIHMOHHPOBAHHUS B 3aBUCHMOCTH OT
TEKYIIEro COCTOAHHUA IOIb30BATENA.

[Tocrasnennass 3amaya pemmaeTcs, H TEXHHUYECKHE Ppe3YJbTaThl JOCTHTAOTCS
3asBJIIEMBIM YCTPOMCTBOM JUI Pa3BUTHA M BOCCTAHOBJICHHs JABUIaTeNIbHOW aKTMBHOCTH
YeJIOBEKa, B YaCTHOCTH HABBIKOB XOABOBI, BKJIFOYAIOLIMM IIOJBH)XHYIO OIIOPDHYIO pamy,
CHaOXEHHYIO pasMEIIEHHBIMM Ha Hell, Mo MeHbIeH Mepe, TpeMs KonécaMu, ONOpoi ULl PyK H
CHCTEMOM ympaBleHHs JIBIKeHHMeM. [locTaBieHHass 3amadya pemaercd, H TEXHUYECKHE
pe3yNIbTATHl AOCTUTAIOTCH 33 CYET TOTO, YTO YCTPOUCTBO JOMOJHUTEIHHO CHAOKEHO CBI3aHHLIM
C CHCTEMO#l yIpaBJjeHHs OBM)XEHUEM 3K30cxeneT6M, COCTOSIIIIUM W3, IO MEHbIIEH Mepe, OMHOH
Haphbl OPTONENUYECKHX MOJTYJIeil, BEITIOIHEHHBIX ¢ BO3MOXXHOCTBIO COTTIACOBAHHOM (PMKCALMK Ha
HIDKHHX KOHEYHOCTSAX UYEJIOBEKa W CBA3aHHBIX C CHCTEMOH YIpaBJ€HHsS [IBH)KEHHEM
MOCPEJICTBOM THOKHMX CBsI3€dl C BO3MOXKHOCTBIO YIIPaBIIIEMOrO COINIACOBAHHOIO H3MEHECHHS
JUIMHBI KQXI0M CBS3H B COOTBETCTBHH C 33JaHHBIM IIOJIOKCHHEM COOTBETCTBYIOINEH HIDKHEH

KOHCYHOCTH B IIPOCTPAHCTBE OTHCCHUTEIILHO OHOpHOﬁ paMBbIL. HpI/I 3TOM KOJji€ca BBINOJHEHEl U

€
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i
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pa3MeIieHbl Ha ONOPHOH paMe ¢ BO3MOXKHOCTBIO ncpememeﬁﬁ;{, 10 MEHBIIEH Mepe, N0 OJHOH
IIOBEPXHOCTH, BHIODAHHOM H3 TIOBEDXHOCTH, PAcCIOJIO)KEHHOH HHXXE OIOPHOH paMbl, H
ITOBEPXHOCTH, PACIOJIOKEHHOH BBIIIE OIIOPHOM paMEbl.

3asgBiIgEMOE YCTPOMCTBO MMEET JOCTATOYHO IPOCTYIO M MAaHEBPEHHYIO KOHCTPYKIHIO,
KOTOpas MOXET HepeMEeINaThcsi N0 IOy HIH IO MOTONKYy (0 3aKPEIUIEHHBIM Ha IIOTOJNKE
CIeuanbHBIM HAIpABISIONKM), KaK I[IOJ YIIPAaBICHHEM allllapaTHO-TPOrpaMMHOro Oiioka u
DK30CKEJIeTa, TaK U IO/l CAMOCTOSATEIBHBIM YIIpaBlIeHUEM denoBeka. 1o cymectsy, 3asaBisemoe
YCTPOMCTBO KOHCTPYKTHBHO MOXET OBITH HCIIOJHEHO B HeOONbmHEX rabapurax OOBIYHBIX
IPOCTEHINNX XOAYHKOB M3 YPOBHS TEXHHKH, B TOM YHCIIE CKJIAJHbIM, C aHAJIOTHYHBIMH
XapaKTepUCTHKAMH MacChl, YTO OO0ECIeYrBaeT COXPAHEHHE BBICOKOH MaHEBPEHHOCTH H
BO3MOXXHOCTH HHIOMBHUAYAJIBHOTO HCIIONB30BAaHUS B JOMAmIHUX YycinoBusax. Ilpm asrom
pPOBGOTH3HPOBAHHEIN 3K30CKENET COCTOUT U3 MApPHBIX OPTOIEANYECKHX MOAYIeH, QUKCHPYeMBIX
HA HUXXHHMX KOHEYHOCTSX 4YeJIOBEKa M CBS3aHHBIX C DPa3MEIIEHHOH HENOCPEINCTBEHHO Ha
ONOpHON paMe CHUCTEMOM YIpaBIEHHS ABMKCHHEM IOCpeACTBOM TrHOkHx cBasedl. Taxum
obpazom, B 3aaBnﬂeMoM YCTpO#CTBE B KayecTBE KapKaca 3K30CKeNleTa MCIOJB3YeTCs OIOpHas
paMa XOXYHKOB M HE MPEAYCMOTPEHO KakuX JHOO0 JONOJHHUTENBHBIX KapKAaCHBIX 3JIEMEHTOB,
BXOJIIHMX B COCTaB 3K30CKEJIETa HJIM CHCTEMBI YIPABICHHS OPTONECIMYECKUMH MOIYJIAMH
9K30CKeeTa. MakcuManbHas HeoOXoaumas JUIMHA M MaTepyall, U3 KOTOPOIO BBIIOJHEHBI
T'HOKHE CBS3M OPTONEIUYSCKUX MOAYJIEH ¢ CHCTEMOI YIIpaBIeHHs IBIKEHHAEM, IIPH 3TOM MOTYT
OBITH BHIOpaHbI CIEUATINCTAaMH B ;JAHHOH 00JIACTH TEXHHKH B 3aBHCHMOCTH OT MPEIBABIISEMBIX
K HUM B KaXXIOM KOHKPETHOM cllyyae TpeOOBaHU (HallpHMep, 3JIACTHYHOCTH, IPOYHOCTHh Ha
paspelB M T.IL.), MHAMBHAYAIbHBIX NApaMeTpOB deloBeKa (pocT, Macca, obmee Qusmyeckoe
COCTOsIHHE), lIeJIed MCIONB30BaHUs YCTPOMCTBA (CpeacTBO peabuiuTaluy, TpeHaXEP) U APYTHX
ycrnoBuid. C y4éToM BO3MOXHOCTH 3aMEHBI THOKHX CBA3€HM YCTPOMCTBO MMEET paclIHpCHHBIC
BO3MOXHOCTH HCIONB30Banusa. COTracoBaHHOE W3MEHEHME JUTHHBI KWKIOH CBA3M M3 OMHOM

napel B COOTBETCTBHH C 3a/laHHBIM ITOJOXKCHHCM COOTBGTCTByK)IIICﬁ HIDKHEH KOHCYHOCTH B
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IIPOCTPAHCTBE OTHOCHTENBHO ONOPHOM PaMbl MOXET OCYIIECTBIATELCS, HAPHMED, IIOCPEACTBOM
COOTBETCTBYIOLIETO 3JIEKTPOMEXaHMYECKOTO MOAYJS, YIPaBsIEMOro, B CBOIO ogepes,
TIOCPEICTBOM MOJYJIA NPOTPAMMHOIO YIPABICHHS K3 COCTaBa CHCTCMBI yNPAaBJICHHA
NBIDKEHUEM. YUHTHIBAS COBPEMEHHBIM YpPOBEHBL Da3BUTHs J3JEKTPOHHKH M 3JIEKTPOTCXHUKH,
HaJIMYMe CHCTEMBI YIPABIEHHS JBIKCHAEM ITO3BOJIAET COXPAHUTh MaJble rabapHThl H Maccy
BBICOKYIO MAHEBPEHHOCTH YCTPOMCTBA B LIETIOM.

Kak yxe GBLIO yIOMSHYTO BBINE, B HEKOTOPHIX (opMax peanusalMH YCTPOHCTBA
KoJéca MOTryT OBITh BBLIIOJHEHH M pPa3MENIEHbl Ha OINOPHOH paMe C BO3MOXHOCTBIO
MepeMeIleHns 110 IIOBEPXHOCTH, DPAaCIOJIOKEHHOH BBIIIE 6nopH01‘i1 paMmbl, IIpA 3TOM Ha
YKa3aHHOW MOBEPXHOCTH HPEAYCMOTPEHBl HANpAaBIAIOMME U INCPEeMENICHHA KOJEC C
yIepXKaHHEM YCTPOHCTBA B «IOABELICHHOM)» COCTOAHMH. B Takux ¢Qopmax peanusanuu
yIep)KaHue MOJb30BaTeNll B BEPTHKAIBLHOM IIOJIOKEHHH OCYIIECTBILICTCS TAKKe MOCPEACTBOM
ONop I PYK C PETyJMPYeMOH BBICOTOM, HO HANpaBIEHHBIX BHM3 OT OIOPHO! paMsl.
IlonoxeHue IONB30BATENS II0 OTHOIICHHIO K OMNOPHOH paMe€ MOXET JOIOIHHTEIBHO
HKCHPOBATECA C MOMOIIBIO IIOJIBECOB C PEryaHpyeMoll ITMHOH, 4TOObI, HAIpHMep, CTYIHH
yeJI0BeKa YCTOHYMBO CONIPUKACAINCE C IIOJIOM.

Jlna BO3MOXKHOCTH aflaliTallid 3asBIAEMOr0 YCTpOMCTBA K pOCTY 4EJIOBEKAa pama
TPEAIIOYTHTENBHO BBIIOIHEHA C BO3MOXKHOCTBIO PETYIUPYEMOTO M3MEHEHHUS €€ BBICOTEL

JIns To, uTOGBI COXpaHHMTh BEPTHKAIbHOE IIOJIOXKEGHHE Tena delaoBeka 6e3
JOTIOJIHUTENILHOM HArpy3K Ha KUCTM DPyK MJIM IUICYEBBIC CyCTaBbl OmoOpa HId pPYK
IPENOYTATENLHO MOXKET OBITh BHIIONHEHA C BO3MOXKHOCTBIO OIODHI IO BCEH JUTHHE
IpelIUieubs B CHAab)XeHa PYKOSTKaMH Ui (uKcalmy MojoXkeHHs KuCTei. Takoe IONOXEHHE
PYKHM [UIS OTIOPBI SBIIETCS OJHUM M3 Haubosee yIoOHbIX.

3asBiIsgeMOe YCTPOMCTBO MOXET COAEpXKaTh JBe M Ooyiee Happl OPTONEIMIECKHX
MOAyne#. B mpeanodruTensHBIX (hopMax peanu3alvy 3asBISEMOe YCTPOHCTBO COAEPKHUT OJIHY

1apy OpTONENMUECKAX MOJIyJel, KoTopble GHUKCHPYIOTCA Ha HOTax B 00/1acTH rOJIEHOCTOIHBIX
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CyCTaBOB ¢ OJHOBPEMEHHEBIM OXBaTOM TOJIEHH M CTONBL JTO MO3BOJSCT, NPEXIE BCETO,
06ecIIeunTs NPaBHIBHYIO IIOCTAHOBKY CTOIBI Ha HOJI IPHU BBHIIOJIHEHHH IIaroB. B To xe Bpems,
BO3MOXHBI M JApyrue (GopMBl pealu3alld¥, B KOTOPHIX, HalpuMep, HMEeTcs BTopasd Iapa
OpTONEIHYECKUX MOIyJeH, GUKCHpYEMBIX, Halpumep, B 00JacTH KOJICHHBIX CYCTaBOB, 4TO
[IO3BOJIAET YIIPABJIATH/KOHTPOIMPOBATH MOJOXKEHHE KOJICHEH IIPH BHINOJIHCHHH 1IaroB.

B psne mnpenmouTHTENRHBIX (OpPM peanM3allMH  3adBAEMOr0 YCTPOWCTBA MANA
obneruenus/ynpasieHus  Xoas0sl  ONOpHas pamMa  MOXET OBITh  BBIIOJIHEHA  C
ANEKTPOMEXAHUYECKUM IIPUBOJIOM, IIPEATIOYTHTEIBHO NEPETHENPUBOAHOM, C aBTOMATHYSCKUM
yIpaBJI€HUEM IIepEeIBHIKEHHEM B IIPOCTPAHCTBE.

B o61ieM citydae, B IpeArOYTHTENBHBIX (opMax pealnu3aliiy 3asBIJEMOro yCTpOoHCTBa
CHCTeMa YIIpaBleHHs JBHIKCHHUEM COJIEPKHUT B3aMMOCBSA3aHHBIE MOMAYJb IPOrPaAMMHOIO
yIPaBJICHHS, dJICKTPOMEXaHUYEeCKUI MOy b U, 10 MEHbLIEH Mepe, OMH CBA3aHHBIH C OIIOPHOR
paMoif M/WJIM TEJIOM 4YeJOBeKa JATYMK, BHIOPAHHBIA W3 IPYNIbI, BKIIOYAKOIIEH, 110 MEHBIIEH
Mepe, JaTYUK IIONIOKEHHsI, TaTIMK Harpy3KH, JaT4uK (HU3HONOTHYECKUX IapaMeTPOB YeNIOBEKa,
U cHaO)XeHa CpPEICTBOM BHU3yalH3alMH. [akas CTPyKTypa CHCTEMBI YIIPABJICHHS [BHIXCHHEM,
HECMOTPS Ha CBOIO IPOCTOTY, NO3BOJIIET OPraHU30BaTh KaHaIbl OOpaTHOH CBSI3H € UEIIOBEKOM M
3aaTh HHAUBUAYAIBbHBIM peXyUM  YOpaBlIeHHs JBHXKCHHEM C  BO3MOXHOCTRIO  €ro
aBTOMaTH4eCKON HACTPOHKH U KOPPEKTUPOBKH.

B psame npexnourutenbHBIX (GOpM peann3andy, ocoOeHHO B (opMax peaiusallud, B
KOTOPBIX IIOBEPXHOCTH, MO KOTOpOM IepeMeriaioTcs Kojéca, pacloyIOKEHa BBIIIE OIOPHON
paMbl, 3asBJIIEMOE YCTPOHCTBO MOXXET OBITH JOMOJHHUTEIBHO CHA0XEHO JKECTKO CBS3aHHOH C
OIIOPHOM paMoi CHCTEMOM NOAAEPKKH BECa, BKIIIOYAIOIIEH OMOPHI H CB3aHHBIE C ONOpaMH
HOCPEACTBOM PErYJIMPYEMBIX MO UIHHE MMOKHX 3IEMEHTOB I0JBECa 3JEMEHTHl QHKCALUM Tena
YelI0BeKa, BHIOPAaHHBIC M3 TIPYIIEI, BKIIOYAIOLIEH, IO MEHbIIeH Mepe, SJIeMEHTH (HKCaluu

HOAMBIIIEYHBIX BIIAJWH, 3JIEMEHTHl QHKCAUM TajluH, dieMeHTsl pukcanuu Oeagép. Crpykrypa
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CHCTEMBl YIpaBJEHHA NBIDKEHHEM B TaKuX (opmax peanu3alvy MOXeT OBITh aHANOTHYHA
OIMCAaHHOM BEIIIE.
OnucadHbIe BBIIE U APYTHE JOCTOMHCTBA M IPEHMYIIECTBA 3a5BJIAEMOr0 yCTPOHCTBA
JUIS Pa3sBUTHS M BOCCTAHOBIICHHMs JBHraTeIbHON aKTMBHOCTH HeJOBEKa, B TaCTHOCTH HaBBIKOB
xons0Bl, Aanee OyAyT paccMOTpeHHI Goiee MOAPOOHO Ha MpUMEpe HEKOTOPHIX BO3MOMKHBIX
IpEANOYTUTENBHBIX, HO HE OrpaHUYMBAIOMMX (OopMa pealu3allil CO CCBUIKAMM HA TIO3HIUH
¢uryp ueprexxel, Ha KOTOPBIX CXEMAaTHYHO MIPEACTaBICHBI:
@ur. 1 — Bug c60Ky 3asBIIIEMOT0 YCTPONUCTBA € NOJB30BATENIEM B OHOM U3 IIPeIOYTH-
TENBHBIX GOPM peanu3aliiy;
®ur. 2 — BU criepeu ycTpoiicTa o ®ur. 1;
dur. 3 — Bux cOOKY 3asBISEMOTO YCTPOHCTBA C IIOJIB30BATENEM B JPYTOd MPeIIOYTH-
TeJILHOH GopMe peanu3anuy;
®ur. 4 — Bux crepeau yctpoiictea no dur. 3;
®ur. 5 — Buj cOOKy 3a4BIIIEMOrO YCTPOUCTBA C IOJIB30BATENIEM B €IIE OJHOM MPEAIo-
YTHTEIBbHON QopMe peanu3aluu;
dur. 6 — By cuepeau ycrpoiicrea no dwur. 5;
®ur. 7 — BUA cOOKY 3asBIIEMOr0 YCTPOICTBA B €IE OJHOM IIPEAIOYTUTEIbHON Ppopme
peanu3anumy,
@ur. 8 — Buj criepenu ycTpoiicTa no @ur. 7;
dur. 9 — Bz cOOKy 3aABIIIEMOrO YCTPOUCTBA C IIOJIL30BATENEM B €IIE OXHOM Mpeario-
YTHTEIHHON (OopMe peau3aliu;
®ur. 10 — Buz cnepenu ycrpoiictsa mo @ur. 9;
®ur. 11 — MecTHBI Bu A o Pur. 9 B yBe:TmUeHEOM MacIITale;
®ur. 12 — BuA c60KY 3asBISEMOrO yCTPOMCTBA C MOJB30BATENEM B €IIE OJHOM IpeaIo-
YTHTEIBHOHN GOopMe peann3alyy;

®ur. 13 — Buj ciepenn ycrpoiicta o Our. 9;
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®ur. 14 — (bYHKHHOHaJILHaSI CXEMa CHCTEMEI «I10JIL30BaTelIb — 3asBIIICMOC yCTpOfICTBO ».

Ha ®wur. 1 cxematnudo wu3o0paxéH BuA cOOKy, a Ha ®ur. 2 — BHA cleped
3aSBISEMOTO YCTPOMCTBA C MONB30BaTeNIeM B OJHOM H3 TIPENOYTHTEIBHEIX (OPM peaTH3alyy.
VCTpo#icTBO i PasBHTHS M BOCCTAHOBJECHHWs JBUIATeNBHOM aKTHBHOCTH YCIOBCKa, B
YACTHOCTH HABBIKOB XOABOBI, B IIPEICTABICHHOW (popMe peanmu3alliy BKIIOYACT IOIABYIKHYIO
omopHyIo pamy 1, CHaGXKEHHYIO Pa3MEIEHHBIMA Ha Hell 4eTHIPbMs KOJIECaMH 2, omopoit 3 mnd
PYK M CHCTeMO#l 4 yIpaBICHMS IBHIKCHHEM. YCTPOHCTBO TaKXKe CcHaOXEHO CBI3aHHBIM C
cHCTeMOil 4 yIpaBieHHs IBHKCHHEM DK30CKENETOM, COCTOAIIMM B MPEACTaBIeHHOH (popme
peanu3aid U3 OJHOM Iapbl OPTONEIMYECKMX MOJIYyJEH 5, BHIIOIHCHHBIX C BO3MOXKHOCTBIO
COIVIacOBAHHOM (DMKCAIMM HAa HIKHHX KOHEYHOCTSAX YelOBeKa M CBA3aHHBIX ¢ CHCTeMOH 4
VIIpaBJICHHs JABH)KEHHEM IOCPEICTBOM THOKHX CBA3€H 6 C BO3MOXHOCTBIO YNIPABIIAEMOIO
COIIACOBAHHOTO M3MEHEHHS IUIMHBLI KAXI0M CBA3U 6 B COOTBETCTBHHU C 3aJaHHBIM IOJI0XKEHUEM
COOTBETCTBYIOIIEH HIDKHEH KOHEYHOCTH B IIPOCTPAHCTBE OTHOCHTENBHO OMOpPHOH pamsl 1. B
TIpe/ICTABICHHOM (GopMe peaTn3andy Koyéca 2 BHIIOIHEHb! X Pa3MEIIeHbl Ha ONOpHOR pame 1 ¢
BO3MOXHOCTBIO IIEPEMEIEHHs N0 MOBEPXHOCTH 7, PACIONOXEHHOH HUKE OMOPHOH pambl 1.
Onopnas pama | BBIIOJHEHA C BO3MOXXHOCTBIO PErYJIHPYEMOro AHCKPETHOTO H3MEHCHU
BBICOTBI, I 4ero Ha HEH MPeyCMOTPEHBI BEPTHKAIBHO DAaCHpe/eNi€HHbIC YCTAaHOBOYHBIE
oTBepctHs 8. Omopa 3 11 PyK BEITONHEHA C BO3MOXKHOCTEO ONOPHI 110 BCEH JUIHHE NPEATIIEYb
M cHabKeHa PYKOATKaMM 9 JUId UKcalWu MOJOXKeHUs KucTeil. OpTomenudeckue MOAYIH 5
BBIIIOJTHEHBI C BO3MOXKHOCTBIO (HKcanlmd B OONACTH TIOJIECHOCTOITHBIX CYCTaBOB C
OJHOBPEMEHHBIM OXBaToM TrojleHd u cronmel. Omoprag pama 1 BBIIONHEHA C
JIEKTPOMEXAHUYECKHM  IPHBOLOM 10, [IpPeAmOYTATENHHO — IEPENHEIPHUBOAHOH, €
aBTOMATHYECKHM YIIPaBJICHHEM IIEpEIBHKEHHEM B IIPOCTPAHCTBE.

Ha ®wur. 3 cxemaruyHo u3o0paxéH B cOoKy, a Ha ®wur. 4 — BHA CICPEIH

3asBJISIEMOTO YCTPOMCTBA C TIONB30BATENEM B JAPYTOd NpPEITNOYTHTENBHOH ¢opMe pealn3alyy.
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VCTpoiicTBO U1 pa3BUTHS M BOCCTAHOBJCHHS JBUIaTE€IbHOW AaKTHBHOCTH 4YENOBEKA, B
YacTHOCTM HABBIKOB XOABOBI, B IPEACTAaBICHHOM (hopMe pealH3alMH BKIIOYACT IIOJABHIKHYIO
omopHy!o pamy 11, cHaGXEHHYIO pa3sMeLISHHBIMA Ha Heil deThlpbMs Konécamu 12, omopoi 13
JUIS PYK B CHCTeMO# 14 ynpaBieHHs IBHXXCHHEM. Vc*rpoﬁcmé TaKXXe CHa0XXE€HO CBA3aHHBIM C
cuctemoil 14 ympapjieHHs ABH)XEHHEM 3K30CKEJEeTOM, COCTOSIIMM B IIPEICTaBICHHOH (opme
pealn3anuy U3 OAHOW Haphl OPTONEIUYECKHX MOAYJIEH 15, BBIIOJIHEHHBIX C BO3MOXHOCTBHIO
COIJIaCOBaHHOM (HKCalMM HA HIDKHUX KOHEYHOCTSAX YeJOBEKa M CBS3aHHBIX C cucTeMoi 14
YIIPaBJICHUs JBHXKECHHEM IOCPEICTBOM THOKMX CBA3ed 16 ¢ BO3MOXKHOCTBIO YIPABJIIEMOIrO
COTJIaCOBAHHOI'O H3MEHEHHUS JUTHHEI KaXA0H CBA3H 16 B COOTBETCTBUH € 33JaHHBIM I10JIOXKEHHEM
COOTBETCTBYIOLIEH HIKHEH KOHEYHOCTH B IPOCTPAHCTBE OTHOCHTENBHO OMOpHOH pamel 11. B
IpeAcTaBlIeHHOHM GopMme peamuzaiy Koinéca 12 BEITONIHEHH! U pa3MelleHb! Ha OnopHoi pame 11
C BO3MOXHOCTBIO ITEPEMEIIECHHUS 110 TTOBEPXHOCTH 17, pacrosioKeHHOH HIDKe OOpHOH paMsl 11.
OmnopHast pama 11 BBEIIONHEHAa C BO3MOXHOCTBIO PETYIHPYEMOIO AUCKPETHOIO HM3MEHEHHS
BBICOTHI, JUIA Yero Ha HEH NPEeLyCMOTPEHBl BEPTHKAILHO pPaCHpeleNIEHHBIE YCTaHOBOYHBIC
orBepctus 18. Omopa 13 nans pyk BEIIONHEHA ¢ BO3MOXHOCTBIO OIIOPHI IO BCeHl IHMHE
Ipearieybs U cHabXeHa pyKosTkeMmu 19 s ¢ukcanuu nojoxeHus kucreit. Opronenndeckue
MOIynH 15 BBIMOHEHBI ¢ BO3MOXKHOCTBHIO (pUKCAIMiK B 0OJNACTH TOJICHOCTOIHBIX CYCTaBOB C
OJTHOBpPEMEHHBEIM OXBaroM TojieHM u cTombel. OmopHas pamMa 11 BeImonHEHa C
JNEKTPOMEXAHMYECKMM  TpuBomoM 20,  TOPENNOYTHTENHHO  NEPENHENPHUBOIHON,  C
ABTOMAaTHYECKUM YIIPABICHUEM NEPEIBIDKEHHEM B IpOCTpaHCTBe. B mpexacraBieHHO# (opme
peay3aluy YCTPOUCTBO TAKXKe CHa0XXEHO XKECTKO CBA3aHHOU ¢ onopHO#H pamoit 11 cucremoit 21
TOJIIEPXKKH Beca, BKIIOYAOIIEH OMOphI 22 ¢ mepekiIaguHoi 23 U cBs3aHHBIE C olopamH 22 B
30HE MepeKIagnHbl 23 MOCPECTBOM PEeryJTHPYyEMBIX 10 JTHHE THMOKHX 3JIeMEHTOB 24 ImojBeca
3JIEMEHTHI 25 (GUKcaliy MOAMBIIIEYHBIX BIIAJHH, SeMEHTHI 26 QUKcaliy TaauHd, SJIeMEHTHI 27
¢ukcanmm Gen€p. s ympoumeHMs M COKpalleHHsS Ipolecca (pUKcalud BCE YIIOMSHYTBIE

aneMeHTH 25, 26, 27 (uKcalud COeHHEHBI MTOCPEACTBOM IepeMbIuek 28 B oHYy cHCTeMY 29
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IPaBUTAIlMOHHON pa3rpy3ku Tena. Beicota omop 22 MOXET PerylHpoBaThCs MOCPENCTBOM
BEPTHKAIGHO PACHIPENEEHHBIX yCTAHOBOYHBIX oTBepcTHii 18. JlmuHa rubkmx sneMeHToB 24
TI0/(BeCa MOXET PEryIHpPOBATHECA MOCPEACTBOM KGO 3NeKTpoMeXxaHuyeckoro npusoza 20, mibo
OTZAENLHOrO0 dyekTpornpuBoza 30, cBI3aHHOTO C cucTeMol 14 ynpaBneﬁnx JIBHOKEHHEM.

Ha ®ur. 5 cxematnuyHo wu300paxéH BHX cboxy, a Ha Pur. 6 — BHI CIepeaH
3agBISEMOr0 YCTPOMCTBA ¢ MOJB30BATeleM B ew§ ONHOH NPEANOYTUTENBHOH Qopme
peanu3alMy. YCTPOMCTBO JUII Pa3BUTHS M BOCCTAHOBJICHHS [BHIATEIbHOM aKTHBHOCTH
YyeoBeKa, B YACTHOCTH HABBIKOB XOABOBI, B NPEACTAaBICHHOW (popMe peanH3alliy BKIIOYACT
NOJBIDKHYIO ONOPHYIO pamy 31, cHaGXEHHYIO pa3MeINEHHEIMH Ha Hell YeThIphMA Konécamu 32,
onopo#t 33 miA pyk m cHCTeMOM 34 ynpaBiieHHs IBHXCHHEM. YCTPOHCTBO TakkKe CHAOKEHO
CBA3aHHBIM C cHCTeMOM 34 vympaBleHHsS [BMIXKEHHEM SK30CKEJIETOM, COCTOAIUM B
TpEACTABIEHHON (popMe peaTH3alliy U3 IBYX Nap OPTONEANIECKIX MOIYJIEH 35, BEIIOIHEHHBIX
C BO3MOJKHOCTBIO COTJIACOBAHHOM (pUKCAIlMK HAa HUMKHUX KOHEUHOCTAX HETOBEKA H CBA3AHHBIX ©
cucreMoi 34 ympaBieHHS IOBMOKCHHEM IIOCPECTBOM THOKHX cBszelf 36 ¢ BO3MOMXHOCTBIO
yIIPaBJIIEMOr0 COIJTaCOBAaHHOTO H3MEHEHHs [UTHHBI KaXJOH CBs3M 36 B COOTBETCTBHH C
3aJJaHHBIM  TIOJIOKEHHEM  COOTBETCTBYIOIIEH  HIDKHEH KOHEYHOCTHM B IPOCTPAHCTBE
OTHOCHTENFHO OnopHOM pamel 31. B mpesncrabnenHodt ¢opme peammsanuu kon€ca 32
BBITOJTHEHHI M pa3MElIeHbl Ha ONOpHOH pame 31 ¢ BO3MOXHOCTBIO IEPEMELICHHS IO
MIOBEPXHOCTH 37, PacloOJIOXKECHHON Hike omopHO# pamsl 31. OnmopHas pama 31 BEIIOIHEHA C
BO3MOXXHOCTBIO DEryJHPYeMOro IHCKPETHOTO M3MEHEHHMsS BBICOTHI, [ 4Yero Ha Heu
IpeXyCMOTPEHBI BEPTHKAIBHO paclipefeiéHHbIe YyCcTaHOBOUHBIE oTBepcTHsa 38. Omopa 33 s
PYK BBIIIOJIHEHA C BO3MOXHOCTBIO OTIOPHI II0 BCEii JIHHE MpeAIIeybs U CHa0XEHa PYKOATKAMU
39 nmns ¢ukcanmu nonoxeHHs kucredl. Opromeamveckue MOAYNH 35 BBIIOJHEHBI C
BO3MOJKHOCTBIO (HKCAllUd B O0JIACTU TOJEHOCTONHBIX CYCTaBOB C OJHOBPEMEHHEIM OXBaTOM
TOJIEHH M CTOIIBI, 4 TAK)XKe B 00JIaCTH KOJIEHHBIX cycTaBoB. OnopHasd pama 31 BEIOJIHEHA TAKXKE

C BO3MO>KHOCTBIO PETYJIMPOBKH IOJIOKEHHs. Orop 33 I pyK, AJIS Yero B HEH IPENyCMOTPEHEI
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TOPH30HTATBHO pacTIpeieiéHHble yeTaHOBOUHEIe oTBepcTHA 40. OnopHast pama 31 BEHIIONHEHA C
MIEKTPOMEXAaHHYeCKAM  NpPUBOIOM  (Tosumueif He  0003HA4eH),  MPEMIOYTHTEIHHO
IepeTHEPUBOIHOM, € aBTOMaTHqCCKHﬁ YIpaBJIEHHEM NEPEIBHKEHHEM B IPOCTPAHCTBE.

Ha ®ur. 7 cxemaruuno wu3obpaxén Bun cboky, a Ha dur. 8 — Bua cmepemu
3asBJISEMOTO yCTpOMCTBa C [OMB30BATENEM B emé OJHOW IPEeAIMOYTHTEIFHOR (opme
peanu3anuy. YCTPOHCTBO [UIS Pa3BHTUS M BOCCTAHOBIICHHS JBHIATeNIbHOM aKTHBHOCTH
YeoBeKa, B YACTHOCTH HABHIKOB XOABOBI, B HpEJICTaBICHHOHW (hopMe peanu3alud BKIIOYaeT
OJIBIKHYIO OTIOPHYIO pamy 41, cHaGXEHHYIO pasMelIEHHGIMY Ha Hell 4eThIphMaA Kojécamu 42,
omopoit 43 mns pyk M cuctemoil 44 ynpaBieHHS [BHXXEHHEM. YCTPOHCTBO Takke CHabXeHO
CBA3aHHLIM C CHCTeMOH 44 ympaBieHHS OBVDKEHHEM 3K30CKEIETOM, COCTOSAIIMM B
IpeACTaBIeHHON GopMe peanu3aliy 3 JBYX Iap OPTONCANYECKHX MOMyNeH 45, BBINOTHEHHBIX
C BO3MOJKHOCTBIO COTJIaCOBaHHOM (PHKCAIUU HA HI)KHUX KOHEYHOCTSX YEJIOBEKA M CBA3AHHBIX C
cucteMoif 44 ympaBieHHS ABIXKCHHUEM IIOCPEACTBOM m61<ﬁx cBs3eit 46 ¢ BO3MOXKHOCTBIO
YIIPABJIIEMOr0 COTIACOBAHHOTO H3MEHEHHS IJIMHBI KaxJOo# CBA3M 46 B COOTBETCTBUH C
3aaHHBIM  II0JIOKCHHEM  COOTBETCTBYIOIIEH  HIDKHEH  KOHEYHOCTH B IIPOCTPAHCTBE
OTHOCHMTENBHO OIOpHOM pambl 41. B mnpencrasrenHoit ¢opme peamusanuu Konéca 42
BLUIOJIHEHBI W pa3MelleHbl Ha OonopHod pame 41 ¢ BO3MOXHOCTBIO IEPEMEINEHUSA IO
MMOBEPXHOCTH 47, pacnonomeﬁHoix’l HIDKe omopHo#l pamsl 41. OnopHas pama 41 BBIOJIHEHA C
BO3MOXKHOCTBIO PETYJIHPYEMOr0 IUCKPETHOTO K3MEHEHHS BBICOTHI, JUId YCro Ha Hei
IpeNyCMOTPEHBI BEPTUKAIBHO pacipeenéHHble ycTaHoBoUHbIe oTBepcTHs 48. Omopa 43 it
PYK BBIIOJIHEHA ¢ BO3MOKHOCTBIO OITOPEI ITO BCeil [UIHHE IpeNIIedbs U CHabXeHa pyKOSI‘TKaMI/I
49 s duxcanuu nonoxeHus kuctedd. Opronenuyeckue Momynu 45 BBHINOJHEHBI C
BO3MOXXHOCTBIO (PHKCay B OOJACTH TOJICHOCTOIHBIX CYCTaBOB C OJHOBPEMEHHBIM OXBAaTOM
rOJIEHH M CTOIIBI, a TAKXKe B 00JIaCTH KOJIEHHBIX cycTaBoB. OnopHas péMa 41 BBIIOJNHEHA TAKXKE
C BO3MOKHOCTBIO PETYIHPOBKH MOJIIOKEHHUS Omop 43 11 pyK, IUIA Yero B HEH IPeyCMOTPEHBI

TOPHM3OHTATHHO paclpeleNéHHBe ycTaHoBouHble oTBepetHsa 50. B mpencrasnenHo# dopme
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peaM3aliy YCTPOMCTBO TakKe CHabXKeHO JKECTKO CBSI3aHHOM ¢ omopHO# pamoii 41 cucreMoit
IOIIEPXKKH Beca, BKIIOYAIONIEH KpOHIITEHHBI 51 H CBﬁsaHHLIe ¢ kpoHmreiiHamu 51
IIOCPE/ICTBOM PETYIHPYEMBIX 10 JTMHE THOKHX 3IEMEHTOB 52 IO/IBECa SIEMEHTSHI 53 QpuKcanyu
TIOIMBIIICYHBIX BIAIUH, 3EMEHTEI 54 (QUKCAUMH Taluu, 3JIeMeHTHl 55 dukcamun 6eaép. [
YIpOINEHHs M COKpalleHHs mpoiecca (UKCalMid BCE YNOMSHYTBIE 3JeMeHTHl 53, 54, 55
(GHKCaUH COEANHEHE] IIOCPEACTBOM MEPEMBIYEK 56 B OJHY cHCTeMY 57 S1EMEHTOB (PHKCAIMH.
BricoTa KpoHIITEHHOB 51 MOXET PerylIHpoBaThCA NOCPENCTBOM BEPTHKAIBHO PACIPENEIIEHHBIX
yCTaHOBOYHBIX OTBepcTHH 48. JInuHa IMOKHX 3IIEMEHTOB 52 IOABECA MOXET PEryJIHpPOBaTHCS
IIOCPENCTBOM OOIIero 3JIeKTpoMeXaHM4eCKoro IpuBoja (To3uiuel He 0003HAYEH) U3 COCTaBa
cucreMbl 44 ynpaBieHus ABikeHreM. OnopHas pama 41 BBIIONHEHA C 3JIEKTPOMEXaHUYECKUM
mpuBogOM  (ro3unmeld  He  00O3HAa4YeH), [PENNOYTHTENbHO  IEPEeNHENPUBONHOH, C
aBTOMATHYECKUM YIIPABJICHHEM [IEPEIBIIKEHUEM B IPOCTPAHCTBE.

Ha ®ur. 9 cxematmuno wu3obpaxéH Buj cOoky, a Ha Pur. 10 — BuA cnepeau
3agBIIIEMOr0 YCTPOMCTBA C TIIOMB30BAaTEeM B emE OJHOM IPEaNmOYTHTENHbHOH ¢opMe
peau3ani. YCTPOMCTBO JUIs pa3BUTHS M BOCCTAHOBJICHUS JBUTATCIBHOM aKTUBHOCTHU
YyeJioBeKa, B YaCTHOCTH HABBIKOB XOAbOBI, B NpeACTaBIIcHHOH (opMe peaiu3aliid BKIHOYaeT
TIOJIBHOKHYIO OIIOPHYIO paMy 58, CHaGXEHHYIO pa3MeIEHHBIMHE Ha HCI‘/’I"-ICTI:IpI:M}I Konécamu 59,
omopoii 60 s pyk U cucreMoi 61 ynpaBneHHsi JBHKEHHEM. YCTPOMCTBO Takke CHAOXEHO
CBA3aHHBIM C CHCTeMOM 61 ympaBieHHs JABMXKEHHEM 5K30CKEJIETOM, COCTOAIIMM B
MpeICTaBICHHON (popMe peayn3aliy 13 AByX Iap OPTONEAMYECKHX MOIYJIEH 62, BHIIOTHEHHBIX
C BO3MOKHOCTBIO COTJIaCOBAHHOM (PUKCAIIMK Ha HIDKHHX KOHEYHOCTAX 4YE/IOBEKA H CBA3AHHBIX C
cucTeMoii 61 ympaBieHHS ABHKECHHEM IIOCPEICTBOM TIHOKHX CBs3ed 63 € BO3MOMKHOCTBIO
yIpaBIAeMOr0 COTJIACOBAHHOTO H3MEHEHMS JUIMHBI KaXXZoH CBs3H 63 B COOTBETCTBHH C
33JJaHHBIM  TIOJIOXKEHHEM  COOTBETCTBYIOLNEH  HIDKHEH KOHEUHOCTH B IIPOCTPaHCTBE
OTHOCUTENLHO ONOpHOH pambl 58. B mpexncraemeHHo#l QopMme peamusanuu Konéca 59

BBINIOJIHCHBI H PasMCIICHEI Ha 0IIOpHOI71 pamMme 58 ¢ BO3MOXHOCTBHIO nepeMemCHusAs 1o
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TIOBEPXHOCTH 64, PacIOIOKEHHOM HIbKe omopHOM pambl 58. Onopras paMa 58 BBIIOIHEHA C
BO3MOXHOCTBIO PEryJIMPYeMOro IOUCKPETHOTO W3MEHEHHS BBICOTHI, /Ui 4YEero Ha HEH
IpeNyCMOTPEHBl BEPTUKAIBHO pacipeleNéHHble yCTaHOBOIHBIE oTBepcTHA 65. Omopa 60
PYK BBIITOJIHEHA C BO3MOXHOCTBIO OIOPEBI IO BCEH IIMHE Ilpezfnnequ U CHa0X€Ha PYKOATKAMH
66 i dukcauu IMONOKeHHS Kucted. Opromeaudeckue MOIYnMH 62 BBITOIHEHBl C
BO3MOJKHOCTBIO (PHKCAUy B OOJIACTH TOJICHOCTONHBIX CYCTaBOB C OJHOBPEMEHHBIM OXBAaTOM
TOJICHH U CTOMBI, & TaKkXe B 00J1acTh KOJEHHBIX cycTaBoB. OmopHas pama 58 BEINONIHEHA TaKXKe
C BO3MOXXHOCTBIO PETYIHPOBKH MOJOXKEHHA orop 60 uid pyK, UId 4ero B Hel IpeayCMOTpPEHBI
TOPH30HTIBHO paclpeleIEHHbIe YCTaHOBOYHBIE OTBepcTHs 67. B mpexncraBneHHOH (bopMe
pea3aui yCTPOHCTBO Takxke CHa0)XXEeHO JXECTKO CBA3aHHOHM ¢ OMOpHOM pamoii 58 cucremoit
HOINIEP)KKA Beca, BKIIOYAlONmIeH KpOHINTEHHBI 68 H CBA3aHHBIE C KpOHINTEHHamu 68
IIOCPEACTBOM pETyIUPYEMBIX 110 J.THHE 'HOKUX 51eMeHTOB 69 monseca sneMeHnTsl 70 ¢pukcanun
MOAMBIIICYHBIX BIIAJUH, 37IeMEHTEI 71 (uKkcanuu Tanuy, 3eMeHThl 72 ¢ukcammn Oenép. st
YIPOIUEHUST M COKpaIleHHs Iporecca (HKCAIMH BCE YNOMAHYThIe oyeMeHTHl 70, 71, 72
¢uKCcauy COEIWHEHB! IOCPEACTBOM MEpeMBIYeK 73 B OMHY CHCTeMY 74 TIpaBUTAIMOHHOM
pasrpy3ku Tena. BeicoTa KpOHIOTEHHOB 68 MOXET PEryJIMpOBaTHCS IOCPEACTBOM BEPTUKAIBHO
pacnipeie€HHBIX YCTaHOBOYHEBIX OTBEpCTHi 65. JInuHa ruOKux 3/eMeHTOB 69 moaBeca MOXET
PEryIUpOBaThC IMOCPEACTBOM COILIEro 3JICKTPOMEXAaHHYECKOro mpHBoAa (TMO3HOUEH He
o003HayeH) M3 cocTaBa CHCTeMBI 61 ympaBieHHA zmnxceﬁneM. Cucrema 61 ynpapieHus
IBIDKEHHEM Taloke CHaOXeHa, (QUKCHPYEMBIMM Ha TeJie II0JIb30BaTelIst HHTepq;eﬁcaMH
yIOpaBlieHUs YCTPONCTBOM MOTEHIHAIAMH ITOIB30BaTeIsL: 75 — horeﬂuuanamn TOJIOBHOTO MO3ra,
76 — cepIeYHbIMHU NOTEHIHATAMH, 77 — MOTeHnHanaMu Merml. OnopHas paMa 58 BBIIONHEHA C
5IEKTPOMEXAaHMYECKHMM  TNpHBOAOM  (mo3mmmeit He  0003HauYeH),  MPEINIOYTHTEIBHO
NEepEeIHETNPUBOIHOM, C aBTOMATHYECKHUM YTIPABICHUEM NIEPEIBUKEHUEM B IPOCTPAHCTBE.

Ha @ur. 11 npencraBined MecTHBIM BUI A (B 3oﬁe pykostku 66) mo dwur. 9 B

yBenn4eHHOM Macmrabe. PykosTka 66 B IpeAcTaBIeHHO# (opMme pealn3allid BBIIOJIHEHA B
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BHJIE IIyJbTa PYYHOTO YNPABIEHHH, COJEPIKHT JJIEMEHTH YIPABICHHS, BBIIIOJHCHHBIE B BHIE
KHOIIOK: KHONKa 78 «cTapt/crom», kHonku 79, 80 HOBOPOTa, M CBsA3aHa ¢ cHcTeMoil 61
yIpPaBJICHHS ABH)KEHUEM.

Ha ®ur. 12 cxemaruuno u3o0paxéH BuA cOoxy, a Ha Pur. 13 — Bum crnepenu
3agBISEMOT0 YCTPOWCTBA ¢ MOJNB30BAaTElleM B €mE ONHOHW NpeANOYTUTENBHOH Qopme
peatnsanyu. YCTpOMCTBO JUIS pPa3BHUTHSA M BOCCTAHOBJICHHS [BUTATCIIbHOH aKTHBHOCTH
YeJl0BEKa, B YACTHOCTH HABBIKOB XOABOBI, B IPENCTaBICHHOH (hopMe peanu3alud BKIIOYACT
MOABIKHYIO ONOPHYIO pamy 81, cHaGkEHHYIO pa3sMEIIEHHBIME Ha Hel 4eThIpbMs Konécamu 82,
onopo#t 83 A pyK W cucreMoil 84 ympaBiieHHS ABHXXCHHEM. Y CTPOMCTBO TaKKe CHAOXEHO
CBA3aHHBIM ¢ cHCTeMOi 84 ympaBiieHHS OBMDKEHHEM 3K30CKEJIETOM, COCTOAIIMM B
IpeJCTaBIeHHOH (opMe peanu3alul U3 o,uﬂbﬁ mapbl OPTONEOMYECKHUX Moxyied 85,
BBINOJIHEHHBIX ¢ BO3MOYKHOCTBIO COIIACOBAHHOM (HKCAIY HA HIDKHUX KOHEYHOCTSIX 4YeJIOBEKa
H CBS3aHHBIX C CHCTeMoi 84 yrpaBineHuWs IBHXKECHHUEM noépe,HCTBOM rubkux cBsseit 86 ¢
BO3MOXKHOCTBIO YIIPaBISEMOr0 COMIACOBAHHOIO M3MEHEHHs [UIMHBI Kaxmoil cBa3u 86 B
COOTBETCTBHH C 3alaHHBIM IOJIOKEHHEM COOTBETCTBYIOLICH HIDKHEH KOHEYHOCTH B
IIPOCTPAHCTBE OTHOCUTENLHO ONOpHOM pambl 81. B mpeacraBnenHoi popMe peanuzanuu Konéca
82 BHINOJIHEHBI M pasMEIICHBI Ha OMopHOHM pame 81 ¢ BO3MOXKHOCTBIO NEPEMELICHHS IIO
nosepxHocTH 87, pacmosiokeHHo# Bbime omopHo# pambl 81. Ilpm stoM Ha moBepxHOCTH 87
JIOJDKHBI OBITH TPEAYCMOTPEHBI HANpaBJIAIOIIME AJs IepeMemeHus Koiéc 82 ¢ ynepkaHHEM
YCTPOUCTBA B IIOJBEIIEHHOM COCTOSHUM. |11 ynpouieHus cxeL;IaanHdro H300paXXEHUS U BBHIY
OYEBUAHOCTH IJI CHELMATINCTOB B JaHHOH obiactd TCXH-[/IKI/IFBOBMO)KHBIX (GbopM BBINOIHEHHUS
Hanpapigiomux, Ha ®ur. 12, @ur. 13 oHun He usobdpaxensl. OnopHas paMa 81 BBINOIHEHA C
BO3MOXHOCTBI) PETYIUPYEMOr0 JHCKPETHOTO I/I.3MeHeHI/L$I. BBICOTBL, [ Yero Ha Hei
NpeIyCMOTPEHBI BEPTHKATBHO paclpeAciEéHHbIe ycTaHoBoUHEIE oTBepcTHa 88. Omopa 83 1
PYK BBIIIOJIHEHA C BO3MOXHOCTHIO OIOPHI II0 BCEH JJIMHE npe,uﬁne%x U CHab)XeHa PYKOSTKaMH

89 nns dukcanuu nookeHus kucrelt. OnopHas pava 81 BBIIOJIHEHA C 3IEKTPOMEXAHHYECCKUM
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npuBogoM 90, TPEANOYTHTENBHO NEPEAHENPUBOIHOM, C ABTOMATHYECKMM YIIPaBICHHEM
THEpEIBIKEHAEM B IpocTpancTBe. OpTonenndecKue MOAy/Id 85 BBIIOIHEHBI C BO3ZMOXKXHOCTBIO
duKcaruy B 06J1aCTH FOJIEHOCTONHBIX CYCTaBOB C OHOBPEMEHHBIM OXBaToOM T'OJIEHH U CTOIBL B
TpeAcTaBlIeHHoN GopMe peayu3aliMu YCTPOHMCTBO TaKKe cHaGKeHO cHcTeMod 91 IOANEepKKH
Beca, BKIIOYAIOINEH CBA3aHHBIE C ONOpPHOI pamoil 81 mocpencTBOM peryImpyeMbIX IO JUIMHE
THOKHX 3TeMEHTOB 92 mojBeca 3MeMeHTH 93 (QHKCAMH MOIMBIIEYHBIX BIAUH, dJIEMEHTH 94
¢uxcanuu Tanuu, 31eMeHTH 95 Qukcanmu 6enép. g ynmpomeHHs W COKpauleHHs Iporecca
¢ukcanuu Bce yHOMsSHYTBIE 3yeMeHTBI 93, 94, 95 {Qukcanuu COEIUHEHBI MOCPEICTBOM
nepeMbraek 96 B ofHy cucreMy 97 rpaBHTalMOHHON pasrpy3kH Tena. JlnuHa ruOKuX 371€eMEHTOB
92 moaBeca MOXET PEryJIHPOBaTHCSA MMOCPEACTBOM JHOO 3nekTpomexaanecxoro npusozaa 90,
au60 OTIETBHOTO 3JIEKTPOIIPUBOia 98, CBI3aHHOTO C cnc*remoﬁ 84 ynpaBieHHs ABHKECHUEM.

Ha ®wur. 14 wn3o0paxeHa ¢yHKIHOHANBHAs CXEMa CHCTEMBI «IIOJIb30BaTENb —
3agBJSIEMOE YCTPOMCTBO», HAa KOTOPOH IpeJCTaBICHEl (YHKIHOHAIBHEIE BO3MOXHOCTH
3asBJISIEMOr0 YCTPOMCTBA, a TAKXKE CBSI3H MEXIY 3asIBISEMBIM yCTPOMCTBOM, I10JIE30BATEIEM H
JPYTUMH 0OBEKTaMU.

IpencrapieHHas Ha BBINICONMMCAHHBIX deprexxax cucrema 4, 14, 34, 44, 61, 84
VIIpaBJI€HUS JIBUXKCHUEM COJEPXKUT B3aMMOCBSI3aHHBIC MOJAYJE IPOIPaMMHOIO YIIPaBJICHHH,
3IEKTPOMEXAHUIECKHH MOJIYIIE U, IO MeHbIIeH Mepe, ONUH CBS3aHHEIH ¢ ONOPHOH pamMoi 1/Wiu
TEJIOM YeJIOBeKa JAaT4YHK, BRIOpAHHBIA M3 TPYHIBI, BKJIIOYAIOLICH, IO MEHBIIEH Mepe, AaT4uK
IIOJIOXKEHHS, NaTIMK HArpy3KH, AaT9uK (U3MOJIOTHYECKHX IapaMeTpOB 4elOBeKa, H cnaéxceﬂa
CPEACTBOM BHU3yaIM3alldd. YKa3aHHbIE KOHCTPYKTMBHBIE 3JE€MEHTHl [UIA  YIIPOINECHHS
N300paKeHU# W BBUAY OYEBHIHOCTH NS CIENUATKCTOB BO3MOMKHBIX l(bOpM UX peau3alyy Ha
yeprexax He H300paKeHBbl.

Pabota 3asBisieMoro ycTpoiicrsa OyzeT pacCMOTpEHa ﬁa npuMepe GopMBI peann3anyy,
npefcTapiacHHon Ha ®ur. 9, ®ur. 10. IIpn 3TOM OCHOBHBIE NIPHHIMIEI ()YHKIHOHMPOBAHHSI

YCTpOﬁCTBa H €ro CBS3€H C IOJIB30BATEIEM 6}’I[VT OCTaBaThCs CIIPABEUIMBBIMH H I OPYIHX
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BO3MOXHEBIX (OPM peaTu3anii, B TOM YHCIIE, ¥ HE yIOMAHYTHIX BBIIIC B paMKaX ONHUCAaHUA U HE
MPOMJUTIOCTPUPOBAHHBIX C IIOMOIIEIO IPadhUIECKHX MATEPHAIIOB.

[Monb30BaTens TUO0 CAMCCTOSATENBHO, MO0 ¢ MOMOINBIO JPYrOro 4ejoBeKka HalaeBacT
cucrteMy 74 TPaBUTAIIMOHHON pa3rpy3KH Tena, GHKCHpYs Ha Telle COSIMHEHHBIC IOCPEACTBOM
nepembraek 73 3neMeHT 70 Qukcanuy NOAMBILICYHBIX BHaI[PIH; aneMeHdT 71 duxcanuu TanMy U
aneMeHT 72 duxcamuu Geadp, Ha KOTOPHIX IPELyCMOTPEHBI (DHKCATOPBI/3aCTEKKH JIHOOOH
HOIXOAAMEH M YHOOHOM IUIs I107B30BaTeNsl KOHCTPYKIHH, OOeCIeuuBaromeil Han&IHOe
yIep)KaHUe YKa3aHHBIX 3JIEMEHTOR Ha Tele yenoBeka. Cucrema 74 rpaBUTALMOHHON pasrpy3KH
Teja MOCPEJCTBOM peEryIHpyeMbiX IO JUIMHE THOKHX 31eMeHTOB 69 monBeca cBsi3aHa C
KpoHITeliHaMi 68 u oOpa3yer BMeCTe C HHMH cucreMy MOJIEepKKH Beca. Bricora
KPOHIUTEHHOB 68 MOCPEICTBOM BEPTHKATBHO PACTIPEIEEHHBIX YCTAHOBOYHBIX OTBEPCTH 65 H
JUIMHA TMOKHX 3JIEMEHTOB 69 mojBeca IMOCPEICTBOM OOMIETO 3JIEKTPOMEXAHHYECKOro MPUBOAA
(mo3unueii He 0603HAYECH) W3 cOcTaBa CHCTeMBI 61 ynpaBileHMs IBHXXCHHEM perynnpy}orc;i
TakuM 00pa3oM, YTOOBI CTYIIHH HOT TOJIB30BATENs HaXOIFTUCH B KOHTAKTE C IIOBEPXHOCTH 64,
PACIIOIOKEHHOM HIKE OMOPHOM paMbl 58, HO MBILIIBI HOT IIPH 3TOM He OBLIN «HArpyXEHBD» 3a
cuéT Macchl Teja IOoJB30BaTels B MONMHOM Mepe. Ha HOrm moJsib3oBaTels HaJEBAIOTCS MApHBIC
opToleqUYeCKHe MOAyNMH 62 U3 cocraBa SK30CKEIETa, KOTOpPhIE IOINAapHO COTJIACOBAHO
(GUKCHpPYIOTCS B 00JIaCTH TOJICHOCTOIIHBIX CYCTaBOB C OJHOBPEMEHHBIM OXBaTOM TOJICHH H
CTOIIBI, a TaKXe B O0JIaCTH KOJICHHBIX CYCTaBOB. OpTone,uﬁqecxcne Moxynu 62 CBS3aHBI C
cucTeMoii 61 ympaBieHHS IBIKEHHEM MOCPEACTBOM IMOKuX cBsasel 63. Ha Tene monp3oBaTens
Takxke (QUKCHPYIOT HHTEpQEHCH yIpaBIeHds] YCTPOMCTBOM MOTEHIMANAMH NOJIb30BaTeNs: 75 —
IOTEHIMANaMH TOJOBHOTO MO3ra, 76 — CepaeyHLIMH [OTCHIHAdaMH, 77 — MOTEHIHAIaMH
MBIIII], KOTOPBIC CBA3aHBI ¢ cucTeMoi 61 ynpasieHus ,uBcheHﬁeM.

Jlanee perynupyroT mojoxenue ornop 60 Juit pyk Ha omopHOH pame 58 mocpeacTBOM

FOPU30HTAIBHO pACIpeeNéHHbIX YCTaHOBOYHBIX OTBepcTHi 67. Ilpm 3TOM monb30BaTelhb
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pacronaraer B yZOOHOM YIOPHOM IIONOXEHHHM Ha omope 60 Ui pyK pyKd IO BCEH JUTHHE
Ipeannedss ¥ QUKCUPYET MOIOKEHNE KUCTe! PYK MyTEM 3aXBaTa KHCTSAMH PYK PYKOSTOK 66.
[ToasuxxHas omopHas pama 58 cHabkeHa pa3MEINEHHBIMHE Ha HEH YETHIPEMs KOJECAMHU
59, yxe ymoMsHYTOM BbIme omopoi 60 If pyk M cHcTeMOH 61 ynpaBieHHS IBHIKCHHEM.
Konéca 59 BEIMONHEHB! ¥ pa3sMELIEHb] HA OMOPHOM pame 58 ¢ BO3MOXKHOCTBIO NIePEMENICHHU 110
MMOBEPXHOCTH 64, pacIoIoKEHHOH HHXeE OTIOPHOI pambl 58.

VYcTpolicTBO MOXET paboTaTh B HECKOJIBKHMX PEXUAMAaX.

Tak, nmepemenienne omopHO pambl S8 ¢ konécamMu 59 mo MOBEPXHOCTH 64 MOXET
obecrieunBaThCs 3a CUET COOCTBEHHON MYyCKYNIBHOM CHIIBI TOMB30BATENS IIPH BBHINOJHEHUH UM
IIaroBBIX BHKEHHH, KOTOPBIE KOOPAUHUPYIOTCS CHCTEMOMU 61 YIIpaBJIEHUS IBIXKEHUEM 4epes
OpTONEeINYECKHuEe Moy 62 3K30CKeNeTa MOCPEICTBOM ynpa};nxeMbe rubkux cBsseit 63. Ilpu
3TOM cucteMa 61 ynpaBieHus ABIIKCHHEM HaIpaBiIieT KOMaHIy Ha 3JEKTPOIPHUBOJ, KOTOPBIH
COTJIACOBaHO U3MEHSET JUIMHY KaXXJOH CBS3U 63 Kak MapHBEIX OpTOIEAWYEeCKHX MoIynel 62, Tak
¥ pa3sMuYHBIX IIap B COOTBETCTBHH C 3aJ[aHHBIM (QHATOMHYECKH IPaBHIILHBIM) IIOJO0XKECHHEM
COOTBETCTBYIOIEH HOTH IONB30BATENS B IPOCTPAHCTBE OTHOCHTENBHO omopHoi#l pamsl 58. B
paccMaTpuBaeMOM IIpUMEpPE HAIM4YWe JBYX Iap OPTOINSAMYECKMX Monyliedl 62 mo3Bomnser
KOHTPOJIMPOBATH U YNIPABJISTH ITOJIOXKEHUEM B IIPOCTPAHCTBE, KaK I'OJEHOCTOIIHOIO CyCTaBa, TaK
U KOJIEHHOTrOo, 4YTO OO0ecleudBaeT IOCTaTO4HO OBICTpoe M ycToiumMBoe (opMHpOBaHHE Y
IIOJTb30BATENIA IIPABUJIHBHOTO «MEXaHUYECKOT0» 00pa3a BHIIOJIHEHHUS HIarOBbIX JABHKCHHH.

Kak yxe OBUIO yHOMSHYTO BBIIE, OMOpHas pama 58 BBIIONHEHA € OCHalleHa
3JIEKTPOMEXaHUYECKUM TPHBOAOM (mo3unueii He o0O0o03HaueH), KOTOPHIH OJHOBPEMEHHO
ABNAETCA INPHBOAOM KOEC 59 u MoxeT obecrmedmBarh IiepeMeIleHHe OIOpHOH 58 OGe3
IOPUIOXKEHHUS TII0JIb30BaTeleM COOCTBEHHOM MycKynbHOH cunbl. IlpenmoururtensHo pama

BEIITIOJIHACTCA HepeﬂHerHBO,HHOft, C QaBTOMATHYCCKHUM YIPaBJICHHUEM IIEPESABHXCHHEM B

IIPOCTPAHCTBE, B YACTHOCTH ITOCPE/ICTBOM CHCTCMBI 61 YHPABJIICHHS ABUKCHHUCM.
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B pexuMme, Korja IONIIIOYEH OBIEKTPONPUBOJ KOJEC 59, mOib30BaTeb MOXET
OTpabarTsBaTh HE TOJNBKO «TPAeKTOPHIO)» INAroBBIX JBIKEHHH, (OPMHpYS B TOJIOBHOM MO3re
COOTBETCTBYIOIIUI 00pa3, HO H PHTMUYHOCTb, CKOPOCTh H APYTHE XapaKTEPUCTHKU IBHKEHHUS.
[Ipu 5TOM cuctema 61 ympaBieHHs! ABHXXEHHEM OyIET OCYIECTBIISATH COTIACOBaHNE H3MEHEHHUSA
JUINH THOKHX DJIEMEHTOB 63 oOpTomeaudyecKux Mopaysedl 62 M CKOpPOCTH W HalpaBlIeHUsS
TepeMEIICHHs ONOPHOM pambl 58, a Takke perynupoBarh HX B COOTBETCTBHH C TEKYLIMMH
IIOKa3aTeIsMH CaMOYyBCTBHS ITOJIb30BATES, CBEICHHS O KOTOPHIX IIOCTYIAIOT B cucTeMy 61
yIIpaBJIeHHs ABHIKCHHEM C COOTBETCTBYIOLIMX IATIAKOB. TakuM oOpa3oM, Nob30BaTeNb OyaeT
aKUECHTHPOBaTh BHHUMAaHHE TOJBKO Ha O(PGEKTHBHOM BBINOJHEHHH 33JaHHBIX IIAroBBIX
nBrkeHud. [Ipn HeoOXOIUMOCTH IMONIB30BATENh MOXET CAMOCTOATENBHO HAYMHATH JBIKEHHE
OmopHOW pambl 58 WM OCTaHABIMBATh €€, MEHATH HAIIPaBJIICHHE IIEPEMELICHHS M T.J0. C
IOMOIIBIO COOTBETCTBYIOIIAX 3JIEMEHTOB YIIPABIICHHUs, PACIIOJIOXKECHHBIX Ha PYKOSATKe/ax
onopsr/onop 60 I pyk. DIEeMEHTHI yIIpaBieHHs y00HEe BCEro BHITOIHATH B BUJIE CBA3AaHHBIX
c cucTeMoii 61 ympaBieHHS IBHKEHHEM KHOMOK: KHONKa 78 «crapt/ctom», kHomku 79, 80
II0BOPOTa, PBIYAXKOB, Hepexmouareneid u T.I. B cucreme 61 ympaBieHHs IBHIKEHHEM
IPEeAYCMOTPEHO TaK)K€ YCTPOHMCTEO BH3yaJld3alliH, HAIpEMEpP MOHHUTOpP, Ha KOTOPBIH MOIYT
BBIBOJUTHCS CaMble pa3IMyHbIE MaHHBIE M B CaMOM pa3INyHOM BHIE — OT YHCIIOBBIX
IoKasaresyieit caMOYyBCTBHS IOJIB30BaTeNs (IIyJIbC, naBneHneb H T.JI.) U pe3yJIbTaTOB 3aHATHSI
(KOJIMYECTBO Ka4eCTBO BHIMOJHEHHBIX IIArOB, IPOHICHHOE PAacCTOSIHUE H T.I1.) 10 rpa(bnqebKoro
H300paKeHUs TPACKTOPHH IEPEMEINEHUs U MOJENU Oprmaiomero npoctpancTBa). Hamuuwe
CpeACTBa BU3yaJM3alH MO3BOJSIECT (OPMHUPOBATh B JONOJIHEHHE K «MEXAHHYECKOH» €II€ H
«BH3YAILHYIO)» COCTABJISIONTYIO0 00pa3a aHaTOMHYECKH IPAaBUIILHOIO JIBHIKEHHS.

B Goitee CI0XKHBIX peXuMax cucteMa 61 ympaBieHHUS JBM)XEHHEM MOXET OBITh TaKke
OCHAIllEHA CBA3aHHBIM C CHCTeMO# 61 ympaBieHHs IBHXKEHHEM YCTPOMCTBOM BHPTYaIbHOM
pearbHOCTH (HalpuMep, OYKH, IIUIEM MIIH T.I1.), KOTOPOE HalIeBacTCA Ha TOJIOBY MOJIb30BATENA U

«IIOTPYXKacT» €Iro B TpéXMepHOG BHPTYaJIbHOC IIPOCTPAHCTBO, HAXOAACh B KOTOPOM, € IIOMOIIBIO
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9K30CKeJIeTa I0Jb30BaTe b BBHIOIHAET T€ FUJIM WHBbIE IIaroBbie JOBMDKCHHS, COOTBETCTBYIOIIHE
BUPTYaJIbHOM 0OCTaHOBKE.

O61re BO3MOXKHOCTH 3asdBISEMOT0 YCTpOHCTBa UIs pa3sBUTHA H BOCCTAHOBICHUA
JIBUIATEIFHOM AKTHBHOCTH 4YelOBEKa, B YACTHOCTH HABBIKOB XOIBOBI, BO BCEBO3MOXHBIX
PEXHMaX ero MCIIONb30BaHMs IPOHILTIOCTPHPOBanbl @ur. 14, rie n3o0paxeHa byBKIMOHANIEHASL
cXeMa CHCTEMBI «IIOJB30BATENh — 3aSABJIIEMOE YCTPOMCTBOY», B YACTHOCTH BO3MOXKHBIE CBSI3H
MEXIy NOJIB30BaTeNIeM M YyCTPOHCTBOM, a TakXke OOBEKTaMy BHCLIHEro IPOCTPAHCTBA B LEIIX
obecrieueHns TepeMENIeHHs MOJE30BaTeNsl ¢ IOMOIIBIO 3asBiseMoro ycrpoiicrsa. Tak,
yHKIHOHANbHAS CXeMa BKIIOYAET PEXHMBI MPOHM3BOJIBHOIO (CO3HATENBHO YNPABISEMOTO
IOJIB30BaTENeM) H HEIPOH3BOJIBHOTO (YIPABISIEMOrO MOCPEICTBOM 3aABJIAEMOrO YCTPOHCTBA)
IepeMEIIeHHs B IPOCTPAHCTBE, a TAKXKe KaHal 00paTHOl CBA3H IIONB30BaTENb - cucTeMa 4, 14,
34, 44, 61, 84 ynpaBneHus IBIDKEHHEM, O0OECIECYMBAIOIINNA BO3MOXXHOCTH KOPPEKTHPOBOK
YIpaBIAIOIMX BO3jeicTBHi cucteMbl 4, 14, 34, 44, 61, 84 ynpaBieHHS IBHXCHHUEM, B
YaCTHOCTH HAlpPaBJICHHS H CKOPOCTH MEPEMEIICHHS noaBHXHOM omopsr 1, 11, 31, 41, 58, 81,
COrJIaCOBAHHOIO M3MEHEHHS UTHHBI THOKUX cBssell 6, 16, 36, 46, 63, 86 map opToneaHYecKuX
Mopaynei 5, 15, 35, 45, 62, 85 u 1.1

Takum oOpazoM, MO CBOEH CyTH 3asBIIEMOE yéTpoﬁCTBo IpeAcTaBisieT coboM
MHOrO(QYHKITHOHANBHBIA MOOMJIBHBIA JOMAaLIHKH 3K30(:Kenér JUIs.  TICPCOHAIM3HMPOBAHHOTO
a[alITUBHOTO Pa3BHTHS M BOCCTAHOBJICHHS IBHUIATENIbHOW aKTHBHOCTH YEJIOBEKA, B YaCTHOCTH
HABBIKOB XOABOBI, BKIIOUAs Pa3sBUTHE CHIIBI, JOBKOCTH M BBEIHOCIHMBOCTH IS BCEX JJIEMECHTOB
HEPBHOM ¥ MbIIIeYHOH cucTeM. [Ipu 3TOM 3asBIS€MOE YCTPOUCTBO COCTOUT U3 KOHCTPYKTHBHBIX
3JIEMEHTOB, KOTOPHIE MOKHO YCIIOBHO pa3[eldTh Ha TPH B3aHMOCBA3AHHBIE (QYHKIHOHAIBHEIC
MOJYJISl — MEXaHWYIECKHU, CUIOBOH M 3JIEKTPOHHBIH, TIPH 3TOM 3JICMEHTHI, BXOIAIIHMEC B COCTaB
31EKTPOHHOTO MOMYJIsA, YIPABIIOT (YHKIHMOHHPOBAHHEM O3JIEMEHTOB, BXOIAMNIMX B COCTaB
CHJIOBOTO M MEXAHHMYECKOI'0 MOJYJIeH, B COOTBETCTBHH C MHIMBHIYAJIbHBIMHU IIOKA3aTCIAMH H

BO3MOXHOCTSAMHM IIOJIb30BaTeNs, 4YTO I03BOJiseT B Hambonee OS(O(EKTUBHOM pexUMe
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AKTHBHPOBATh HEPBHYIO CHCTEMY, MBIIIBL, CBA3KHM H CyCTaBEl U CQOPMHUPOBATH B MO3Te

CTepEeOTHI JBIIKEHHs, BKIIOYAs IIPABIILHYIO TPACKTOPHIO MEPEMEIIEHUsS HOT, NPABHIIBHBIH

TEMII 1 PUTM HIarOBBIX JIBYDKCHUH.
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35IeMEHTHI pukcanuu 6enép

MePEMBIUKH

cHCTeMa I'PaBUTAllHOHHOM pasrpys3Ku Tejia
3JIEKTPOIPUBOJ




®opmyia uzobpeTeHus

1. YcTpo#cTBO 11t pa3BUTHA U BOCCTaHOBIICHHA JABUIaTe/IbHOW aKTHBHOCTH YEIOBEKA, B
YaCTHOCTH HaBEIKOB XO[B0BI, BKIFOYAIOINEE IONBIKHYIO onopHyto pamy (1, 11, 31, 41, 58, 81),
CHaOXKEHHYIO pa3sMEIIEHHBIMM Ha Hel, 0 MeHbIIel Mepe, TpeMms Konécamu (2, 12, 32, 42, 59,
82), omopoii (3, 13, 33, 43, 60, 83) ansa pyk u cucreMoii (4, 14, 34, 44, 61, 84) ynpasnenus
IBHKECHHEM, OTJIHYAIOMEecs: TeM, 4TO JOIOJHHUTEIRHO CHa0XXEHO CBSI3aHHBIM C CHCTEMOH
yIpaBJIeHHs IBIKEHHEM 3K30CKENEeTOM, COCTOSAINUM K3, IO MEHBIIEH Mepe, OQHOM mmapbl
opronenuyeckux wmonyned (5, 15, 35, 45, 62, 85), BBHINOIHEHHBIX C BO3MOXHOCTBHIO
COIJIaCOBaHHOW (PUKCAllMM HA HIDKHMX KOHEYHOCTSAX 4YelloBeKa W CBA3aHHBIX C cucTeMoii (4, 14,
34, 44, 61, 84) ynpaBieHus IBHKCHHEM MMOCPEICTBOM THOKUX cBs3ei (6, 16, 36, 46, 63, 86) c
BO3MOJKHOCTBIO YIIPABJIIEMOTO COTJIACOBAHHOTO H3MEHEHUS JUTMHBI Kax10# cBsa3u (6, 16, 36, 46,
63, 86) B COOTBETCTBUHU C 3aJaHHBIM IIOJIOXKEHHEM COOTBETCTBYIOIIEH HIDKHEH KOHEYHOCTH B
IIPOCTPAHCTBE OTHOCUTENILHO OIopHO#i pamst (1, 11, 31, 41, 58, 81), npu sTom konéca (2, 12, 32,
42, 59, 82) BeITONIHEHE! ¥ pa3MeleHEI Ha onopHoit pame (1, 11, 31, 41, 58, 81) ¢ Bo3MoxkHOCTBIO
nepeMeleHus, 0 MeHbIIeH Mepe, 0 OJHOM MOBEPXHOCTH, BRIOpaHHON U3 noepxHocTH (7, 17,
37, 47, 64), pacnionoxeHHOH HIKe omopHo# pams (1, 11, 31, 41, 58, 81), u mosepxuoctu (87),
pacnojioXeHHO# BeIe ormopHo# pamsl (1, 11, 31, 41, 58, 81).

2. Yerpo#cTBo 1o 1. 1, oTiimyarmeecs: TeM, 9T0 Koyéca (82) BHINOIHEHBI H pa3MEICHEI
Ha onopHoil paMe (81) ¢ BOZBMOXKHOCTBIO TIEpEMEIIICHHUS TI0 TOBEpXHOCTH (87), pacmoIoKeHHOH
BEIIe omopHO# pambl (81), mpu 3ToM Ha YyKasaHHOH moBepxHOCTH (87) HpedyCMOTPEHEI
HaIpaBJsIoOmue s nepeMelneHus konéc (82) c ynepKaHHEM YCTpOMCTBa B IIOABELICHHOM
COCTOSIHUH.

3. YcrpoiictBo mo mobomy u3 mi. | wid 2, oTJM4aioneecsi TeM, 4To onopHas pama (1,
11,31, 41, 58, 81) BrmonHEeHa ¢ BO3MOXXHOCTBIO PETYIHPYEMOI0 H3MEHEHHUS BBICOTEHL.

4. YcrpoicTso 1o JiroboMy u3 mi. 1 win 2, oTm4aiomeecs TeM, 4To omnopa (3, 13, 33,
43, 60, 83) mns pyK BEIIOJHEHA C BO3MOXHOCTBIO ONOPHI IIO BCEH MIMHE MNpENIIeYbs H

cHabxeHa pykostkamu (9, 19, 39, 49, 66, 89) nns bukcarum ndnomennx KHUCTEH.
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5. YerpoiictBo mo mobomy 13 I | HIH 2, 0TIMYAl0IIeecs: TeM, YTO OPTONEIUICCKHE
moxymu (5, 15, 35, 45, 62, 85) BHIIOIIHEHBI C BO3MOXHOCTBIO (PUKCAIIMH, II0 MEHBIEH Mepe, B
0061aCTH TOJIEHOCTONHEIX CYCTaBOB C OJHOBPEMEHHBIM OXBATOM I'OJIEHH H CTOIIBI.

6. YerpoicTBo mo yiroboMy B3 mi. 1 Wi 2, oTJIMYaloneecst TeM, 4To onopHas pama (1,
11, 31, 41, 58, 81) sBemogHeHa C 3JeKTpoMexaHudeckuM mpusogoMm (10, 20, 30),
IPEINOYTUTEIRHO IePETHEIPUBOIHOM, ¢ aBTOMAaTHYECKHM YIPABICHHEM IIEPEABHXCHHEM B
IPOCTPAHCTBE.

7. YerpoiictBo 1o JroboMy u3 min. 1 uiny 2, oryin4yapmeecs TeM, 9To cucreMa (4, 14, 34,
44, 61, 84) ympaBneHHs IBHXKEHHEM COIEPXKHUT B3aUMOCBS3aHHBIE MOJYJIbL IPOrpPaMMHOIO
yIIpaBJI€HHUS, SIEKTPOMEXaHUIECKHH MOYJIb U, IIO MEHBIIEH Mepe, ONUH CBA3aHHBIN C OIIOPHOM
paMoii M/WJIM TEJIOM YeIOBEKa NaTYuK, BHIOPAHHBIM W3 TPYIIBI, BITIOYAIOMIEH, IO MEHBIIEH
Mepe, NaTYMK MOJIOXKEHMS, JaTYHK HArpy3KH, JaTYHK (PU3HONIOTHYECKUX MMapaMeTpoB YelloBeKa,
U cHa0XeHa CPeACTBOM BU3yaIH3allHU.

8. Verpoiicteo no mobomy u3 mm. 1 wim 2, oTJIHYAOIIeecs TeM, YTO0 JONOJHUTEIHEHO
cHabxeHOo KECTKO CBA3aHHOM c oropHo# pamoii (11, 81) cucremoii (21, 91) moanepxku Beca,
BKJIIOHAtOIeH onopsl (22) u CBA3aHHBIE ¢ onopamMy (22) NOCPEACTBOM PETYIHPYEMBIX I10 AJIMHE
ruOkux snemMeHTOB (24, 92) moaseca 3yeMEHTH (HKCAIMKM Teja 4YeJIOBeKa, BHIOpaHHBIE H3
TPYIIIBI, BKJIIOYAOLIEH, MO MeHbined Mepe, aneMeHTH (25, 93) duxcanuu nmoAMBIIEYHBIX
BIIQJIUH, 3JIeMeHTHI (26, 94) dukcaruu Tamuu, sneMedTs (27, 95) dbukcanuu 6enép.

9. VcrpolicTBo mo 1. 8, oridvyaiomieecs TeM, 4uto cuctema (4, 14, 34, 44, 61, 84)
YIpaBIIEHAS JBIDKEHHEM COJEPKHT B3aUMOCBSI3aHHBIE MOJYJIb IPOTPaMMHOTO YIIpaBIICHUS,
3JIEKTPOMEXAHUYIECKUN MOAYIIB H, 1T0 MEHBIIIEH Mepe, OQUH CBA3aHHEIA C OMOPHOM pamoii u/uim
TEJIOM YEIOBEKa JAaTYHK, BEIOpPAaHHBIA M3 TPYIIBI, BKIIOYAOMIEH, 10 MEHbIIEH Mepe, JaTuHK
TIOJIOKEHHU A, JATYMK Harpy3Kd, JaTYUK (U3HONIOTHYECKHX I1apaMeTpoB 4eJOBeKa, H CHabXeHa

Cp€ACTBOM BHU3YaIU3allUH. L
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