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Monadroxa 0.A.
HayioHanbHuli mexHiyHull yHisepcumem YkpaiHu
«Kuiecbkull nonimexHiyHul incmumym imeHi lzopsi Cikopcbko2o»

OCOB/IMBOCTI 3ACTOCYBAHHA CYYACHOI CUCTEMU ISO-SHIFT Y CNOPTI, ®I3U4YHOMY BUXOBAHHI TA
PEABINITALII

Y cmammi po3ansHymo KoHCmpykmugHi ma byHKUjioHasbHi ocobiusocmi, npuHyunu Oii cyyacHoi cucmemu Or1st 8epXHIX
KiHuigok ISO-SHIFT 0Ons 3alday cnopmy, (hi3udHO20 euxosaHHs ma peabinimauii. Mema pobomu - aHamia ocobnugocmel
¢yHKuioHysaHHs cucmemu ISO-SHIFT Onsi 3aday cnopmy, ¢hi3u4H020 8uxo8aHHs ma peabinimayil.

Knrouvoei cnoea: 8epxHi KiHuieku, cnopm, hi3uyHe 8uxoeaHHs ma peabinimauyis, mexHiyHi 3acobu, CeHCOpHa NOBEPXHS,
Oamyuku, bionoaiyHUl 3860poMHUL 368’930K, i2pose sipmyaribHe cepedosulie.

Monadiwoxa K0.A. OcobeHHocmu npumeHeHusi cospemeHHol cucmembl ISO-SHIFT e cnopme, ¢husuyeckom
eocnumaHruu u peabunumayuu. B cmambse paccMompeHb! KOHCMpYKMUBHbIE U (DyHKUUOHasbHbIE 0COBEHHOCMU, NPUHUUNKI
Oelicmeusi cospemeHHoU cucmembl Onsi eepxHUx KoHeyHocmel ISO-SHIFT dns 3aday cnopma, ¢husu4eckoe0 8ochumaHus u
peabunumauuu. Lens pabomsi - aHanu3 ocobeHHocmel hyHKUUOHUpogaHus cucmembl ISO-SHIFT 0Ona 3aday cnopma,
¢hu3u4eCcK020 8ocnUMaHus U peabunumayuu.

Knrouesbie crnosa: 8epxHue KOHEYHOCMU, Cnopm, hu3udecKoe gocnumaHue u peabunumayus, mexHuyeckue cpedcmea,
CEHCOpHas nosepxHocMb, damyuku, buonoauyeckass obpamHas c8issb, Ueposas 8upmyasbHas cepeda.

Popadiukha Y.A. Features of the application of the modern ISO-SHIFT system in sports, physical education
and rehabilitation. The article deals with constructive and functional features, the principles of the ISO-SHIFT upper limb
system in the tasks of sport, physical education and rehabilitation. The purpose of the work is to analyze the features of the
ISO-SHIFT system for the tasks of sport, physical education and rehabilitation. The cable system allows you to recognize
movement and conduct effective training. The system with its dynamic geometry is specific for training upper limbs, designed
for use in sports, physical education of youth, physical rehabilitation and professional therapy. This is provided by a perso nal
computer with a touch screen 23", the detection load surface and a unique integrated 3D camera for motion capture. The
system support base is a sensor platform with 4 load elements that in real time reveals the distribution of user loads on a
platform with a resolution of 1 mm and a frequency of 20 Hz. The 3D camera system is able to "scan" the user, is equipped
with 3 optics: a two-dimensional camera, ultrasonic and infrared camera. The system has 2 independent mechanical and
regulating Handles in the frontal and sagittal planes This extends the versatility of the system for targeted upper limb
exercises and basic stability training. The 3D digital graphic image allows you to study the jump phases, frame by frame, at
different viewing angles .The software analyzes the development of "pressure centers" in phase of flight and during the
landing phase. The platform software has a powerful postural module, offers standard tests for static and dynamic orthostatic
control.

Key words: upper extremities, sports, physical education and rehabilitation, technical means, sensor surface,
sensors, biological feedback, game virtual medium.

MoctaHoBKa npo6nemu. HesBaxatwuu Ha BUKOPUCTAHHS y CMOPTI Ta (Di3MYHOMY BWXOBAHHI Pi3HWX CUCTEM i
TPEHaXEPIB AN 3MILHEHHS BEPXHIX KiHUiIBOK, @ Yy dhisuyHiin peabinitauii gns ix BigHOBNEHHS nicns pisHOMaHITHWUX
3axBOpKOBaHb | TpaBM 3a [omoMorow peabinitauidHux 3acobiB, 3acTOCYyBaHHS HOBITHIX CUCTEM 3 CEHCOPHOK
cTabinomMeTpuyHO0 NaTdOPMOI0 Ta BidyanbHUM 3BOPOTHUM 3B's3koM (B33) ansa 3abesneyeHHs nigBuLiEHHS ehEKTUBHOCTI
CMOPTWBHOI MiArOTOBKM, (hi3YHOrO BUXOBaHHS Ta peabinitayii € akTyanbHOK HaykoBOK Ta MEAWKO-COLLianbHO0 npobnemoto.

Y cnopTi, i3n4HOMY BUXOBaHHI AN 3MILHEHHS NOSACY BEPXHiX KiHLIBOK, @ y (i3nyHil peabiniTaLlii 10ro BigHOBNEHHS
3aCToCOoBYIOTb (isnyHi Bnpaem [1, ¢. 503; 10, c. 127], pi3HUX TMMiB KOMNAEKCH, cucTeMu i 3acobu: komn’toTepnaoBani [3, c. 20-
27, 41-69, 125-141; 4-8; 11-14] Ta poboTM30BaHi KOMMMekcu, cuctemu Ta npuctpoi [2, c¢. 60 - 98], peabinitauiHi
ek3ockeneTtu Ta GioHiuHi npoTtean [2, ¢. 197 - 181], cneuianisoBaHi nacueHi CPM-TpeHaxepu - npuctpin CPM Shoulder S3 Ta
iHwWi [4, c. 166; 5, c. 52; 6, c. 294; 11] Ta akTmBHO-nacusHi TpeHaxepu: Kinetec Maestra Portable hand CPM, XT DigiGlide
Kaiser Portable Hand CPM, Lantz Medical-Vector 1, Jace-H440 Hand CPM, Jace-W550 Wrist CPM [9, ¢. 367-372] Ta iHLi.
HesBaxatoun Ha BUKOPUCTaHHS peabinitauiiHix nporpam NKOAMHM NICNS 3aXBOPIOBaHb | NOWKOMXEHb BEPXHIX KiHLIBOK [1, C.
508; 5, c. 51; 7, c. 64; 8, c. 107], e mano BUKOPUCTOBYIOTLCA HOBITHI TEXHOMOTiT Ta cuctemMu 3 BukopuctaHHam b33 i VR-
cepeaoBMLL.

MoctaHoBka npobnemn - npoaHanisyBaTy KOHCTPYKTWBHI Ta (PyHKLiOHAmbHI 0COBMMBOCTI, NpUHUMIK Aii cyyacHoi
cucTemMmn Ans BepxHix kiHuiBok ISO-SHIFT gnsa 3agay cnopTy, (isnyHOro BuxoBaHHs Ta peabiniTalii 3 BukopucTtaHHam b33 i
VR-cepeposuwy [15].

AKTyanbHicTb AOCRIAXEeHHA — NiOBULEHHA eEKTUBHOCTI CMOPTMBHOI MiArOTOBKW, (Di3NYHOTO BUXOBAHHA Ta
3axogiB 3 hisnyHoi peabiniTauii BEpXHiX KiHLiBOK NMpy 3aXBOPIOBAHHSIX | MOWKOMKEHHSAX 3@ paxyHOK BUKOPUCTAHHSI Cy4YacHOi
cuctemm ISO-SHIFT.

3B'A30K aBTOPCHLKOro AOPOOKY 3 BaXSIMBUMU HayKOBMMM Ta NPaKTUYHUMMK 3aBAaHHAMU. PoboTy BMKOHAHO 3a
nnaHom HAP «Pospobka TexHonoriin ¢isnyHoi Tepanii Ta 3acobis ix 3gicHeHHs» (Ne gepx. peectpauii 0117U002933)
kacbeapw biobesnekm i 3gopor’s noanHn HTYY «KIl imeHi Irops Cikopcbkoro».
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AHani3 octaHHix pocnimxeHb i nybnikauin. 3abesneyeHHs 3MiLHEHHS MOSACY BEPXHiX KIHUIBOK y cropTi Ta
(i3nyHOMY BMXOBaHHi, a Yy (hisnyHin peabinitauii BiZHOBNEHHsS (DYHKLIN BEPXHbOT KiHLiBKM MiCNsi 3aXBOPtOBaHb (iHCYMbT,
CKMepo3, HEeBPOMOTiYHi Ta MOTOPHI po3nagwn) Ta MOWKOMXKEHb (TPaBMU TOMOBHOTO Ta CMMHHOTO MO3KYy, 3ararbHi TpaBMy,
TPaBMM BEPXHbOI KIHLBKM) € aKTyanbHOH i BaXMBOK Npobnemoto.

HaTenep OCHOBHMMM 3acob6amu 3MILHEHHS MOSCYy BEPXHIX KiHLIBOK y CMOPTi Ta (DisN4HOMY BWUXOBaHHI € (i3NyHi
BMpaBK 3 BUKOPUCTAHHAM CMOPTMBHOTO 3HapsiAAs, TPEHAKEPHUX KOMMMEKCIB, CUCTEM i MPUCTPOIB, a ANS 3ajay (isnyHoi
peabinitauii € [1, ¢. 508]: nikyBanbHa riMHacTuika, Macax, isiotepanis, rigpokiHeaoTepanis, a Takox MexaHoTtepanisi [4-7, 9,
11], poboTM30BaHI Ta KOMM'tOTEPU3OBAHI KOMMMEKCH, CUCTEMM Ta MPUCTPOI pisHux Tunie: Amadeo i Armeo, Diego i ReoGo,
Gloreha i cepii LegTutor [2], Primus RS i TechTrainer, HUR, Panatta i EN-Dinamic Track [3], Multi-Joint System MJS 403
Plus [8], T-REX [12], Myro [15], InMotion ARM [14] Ta iHLui.

[MpoTe Lie He JOCTaTHLO BUPILLEHI MUTAHHSA BILHOCHO MOXMWBOCTEN 3aCTOCYBaHHS HOBITHBOI CUCTEMU CUCTEMU ANS
BepxHix kiHuiBok ISO-SHIFT ans 3agay cnopty, isnyHoro B1xoBaHHS Ta peabiniTalii 3 BukopuctanHam B33 i VR-cepegosuy
[15].

HoBu3Ha. [poBefeHO KOMMMEKCHUA aHani3 KOHCTPYKTMBHUX i (PYHKLiOHAMbHUX OCOONMBOCTEN, NpUHUMNIB Aii
CyyacHoi cucTemm ans BepxHix kiHuiBok ISO-SHIFT gns BupileHHs 3agay cnopTy, isu4HOro BUXOBaHHA Ta peabiniTauii 3
BukopucTaHHsam B33 i VR-cepenosuwy.

MeToponoriyHe abo 3aranbHOHaykoBe 3HauyeHHA. MeTOAWYHI Nigxogu WOAO 3aCTOCYBaHHS HOBITHLOI CUMCTEMM
AN BepxHix kiHuiBok ISO-SHIFT 3 BukopucTaHHam B33 i VR-cepenoBuw Ans BUPILWEHHS 3aday CmopTy Ta (isuyHOro
BUXOBaHHS 3i 3MILHEHHS MOSACY BEPXHiX KiHLIBOK MiABUWMTL €(hEeKTUBHICTb MiArOTOBKM CMOPTCMEHIB i (Di3NYHOrO BMXOBAHHS
MO0gi, a Takox peabiniTaliiHMX 3ax0fiB 3 BiGHOBNEHHS BEPXHIX KiHLIBOK NaLEHTIB NPy Pi3HNX 3aXBOPHOBAHHSX | TpaBMax, a
TaKOX MPOBEAEHHs HAyKOBWX LOCHIMLKEHb 3 BUKOPUCTAHHA cucTem 3 BukopuctaHHsm B33 i VR-cepenoBuly y BUMpilLEHHI
Cy4acHuUx acnekTiB cnopTy, isM4HOro BUXOBaHHS Ta peabiniTauii.

BuknapeHHsi ocHoBHoro marepiany. Cucmema ISO-SHIFT komnanii TecnoBody (ITanis) - ue nepwa B CBIT
kabenbHa cucTema, fka Mae 34aTHICTb Po3ni3HaBaTW pyx Ta MPOBOAWTW edekTWBHe HaByaHHA. Cuctema 3 i AMHaMIYHOI
reoMeTpicto € cneundiyHolo AN TPeHyBaHHA BEPXHIX KiHLiBOK, BOHA MpWU3HaveHa AN BUKOPUCTAHHA B CMOPTi, isnyHOMy
BWXOBaHHi Monogi, isnyHii peabinitauii Ta npodeciiHin Tepanii.

HaBefeHe 3abeaneyyetbcs nepcoHansHum kom'totepom (MK) 3 ceHcopHM ekpaHom 23", MOBEPXHEID HaBaHTaXeEHHS
BUSIBNEHHS Ta YHikaNbHO iHTErpoBaHot 3D-kamepoto aAns npoBefeHHs 3MOMKM pyxy. CeHcopHa nosepxHsi. basa nigTpuMKm
cuctemu aBnse cobot CEHCOpHy nnatdopMy 3 4 eneMeHTamMy HaBAHTAXEHHS, SKa MOXe B peanbHOMY Yaci BUSBMATM
po3NOAiN HaBaHTaXeHb MEBHOrO KOpUCTyBa4ya Ha nnatopmy. Ha npakTuuyi OCHOBOK MIATPUMKM CUCTEMU € BENUKMNA
HaZ3BNYaNHO YyTNMBUIA NPUCTPIit 3i CTabINOMETPUYHOI NNATOPMOI0 3 PO3AiNbHOK 3AaTHiCcTo 1 MM Ta yacToTot 20 'y (puc.

1).

Puc. 1. Bugu cuctemu ISO-SHIFT 3 BUKOHAHHSAM Ha Hilt i3nyHX BNpaB.
BepxHiit cteHg (MK) i3 expaHHUMM 306paxeHHsSIMM [O3BONSIE YiTKO Ta iHTYITMBHO BiBOKPEMUTW NpaBe-NiBe i NepeaHe-3agHe Ans
NPaBMIbHOT OLHKM MOMOXEHHS LIEHTPY TUCKY NIOAMHW Y CTaTMYHI Ta AuHaMivHin asax (puc. 2.-1). 3D-kamepa, Wo poaTalloBaHa
nepeq CUCTEMOK 3[aTHa «CKaHyBaTWU» KOpUCTyBaya, BOHa obrnagHaHa 3-ma OnTWkamu: ABOMIpHA Kamepa, [Y-kamepa Ta
ynbTpa3BykoBa kamepa (puc. 2.-2).

1. 2.
Puc. 2. CeHcopHa nnatchopma Ta iHTerpoBaHa 3D-kamepa.
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EnektpoHHa 0bpobka TpbOX ONMTWYHUX TEXHOMOri AO03BOMNSE HaA3BMYAMHO TOYHO 3AINCHIOBATU PEKOHCTPYKLiO B
peanbHOMy MacLuTabi Yacy KOXHOro pyxy nioauHn 6e3 HeobXxigHOCTi 3acTocoByBaTY Oyab-sKMi Mapkep Ha ii Tini.

Onepartop, sikuii 0bepTae TOUKy OrMsAY 3aBOAKM CEHCOPHOMY eKpaHy, MOAiGHWA [0 MOAMHM, SKa MOCTaBMMa YUCHEHHI
A3epkana, Wwob gatu guHamiyHy TOuKy ornsgy Tina (noctasa) y poHTarbHii NoLLmHI 11 Ha 360°.

PezyntoeaHHs cunu. MNpocToro CEHCOPHOrO ekpaHy AOCTATHLO AN BUSIBMEHHS, @ BUTOHYEHA MHEBMATUYHA KOHCTPYKLiS
aBTOMAaTUYHO 3MIHIOE CUIIOBE HABAHTAXEHHS, SIKE MOXHA LUBWAKO PErymioBaTi 3aBAsk/ LMGPOBOMY AaTuMKy Ha NepefHii naHeni
cucTemu.

Kornu kopucTyBay BCTaBNSE CBIil nepcoHanbHui kmtod TecnoBody, cuctema aBTOMaTUYHO 3MIHIOE HAaBaHTAXEHHS Ta CUM,
sKi 3a3HayYeHi B 110ro ocobucTin nporpami (puc. 3).

Cucrema ISO-SHIFT ocHalleHa [BOMa HEe3anexHUMU MEXaHiYHUMU Ta perynboBaHUMW pykamu y (DPOHTamNbHIN i
caritanbHin nnowyuHax. Lis 3uneHoBaHa MexaHiuHa KOHCTPYKLis JO3BONSE PO3LLMPIOBATH YHIBEPCANBHICTb CUCTEMU SK ANS LiNbOBUX
BNpaB BEPXHbOI KIHLBKM (PYLLIiHWA BHYTPILLHBO-EKCTPEMAnbHIA poTaTtop, Gilencu, Tpuuencu Towo), Tak i TpeHyBaHb OCHOBHOI
CTilKOCTi.

Puc. 3. PerynioBanHs cunm Ha nnatcopmi cuctemm ISO-SHIFT.
HanawTyBaHHS MeXaHiYHWX PyK CMCTEMW Mif Yac HaBYanmbHOI MporpaMmu, € MPOCTUM | KepyeTbCs NpOrpamHnM
3abesneyeHHsM ([13): KOHTPOMbHA NMOLWMHA Ta HanaLTyBaHHS Ha NepPeaHin-3aaHii nnoLLmHax (puc. 4).

Puc. 4. HesanexHi Ta perynboBaHi MexaHiuHi pyku cuctemn 1ISO-SHIFT.

KoxHa ntogmHa Mae BnacHy nporpamy i y KOXHOro KopuctyBaua € CBil kntod TecnoBody — Lie noTyxHa Ta rHy4ka cuctema,
fika NPOeCiNHO CTEXMTb 3a MIOAKMHOI0 HA BCIX eTanax CMOpTUBHOMO TPEHyBaHHS, (i3MYHOMO BUXOBaHHS Ta (hisuyHOI peabinitalii.
BcrasuBlum 1oro B 6ygp-akuit npucTpit niHii TenoBody, cuctema posnisHae nogvHy Ta aBTOMaTUYHO BCTAHOBWTL MEBHWN
HaBYanbHWA TPEHIHT. Knkoy MiCTUTL MporpaMy HaBYaHHS KOpUCTyBada Ta MOro OLHKY cumu, piBHOBaru, CTabinbHOCTI, ENacTUYHOCTI
Towo. ISO-SHIFT - ue Bigkputa Ta rHyyka cuctema. ®isnyHi Bnpasm, WO He NOTPeOYOTb BUKOPUCTAHHSA BarW, HE BUMarakTb
Benukoro obnagHaHHs, abo BrpaBy 3 BUKOPWUCTAHHAM BiMbHOI Bark MOXYTb BMKOHYBATUCA Ha Ll CUCTEMI, fka Mae CTaTWUuHY
nnatdopmy, ekpaH, Lo 3abesnevye BisyanbHuin b33, Ha AKOMy OLHIOITBCS OCHOBHI MapamMeTpu ynpaBniHHS CUITOK: NOCTYpanbHUI
KOHTPOMb B NEBHWX CTPECOBMX CUTYaL|isX i BanaHCyBaHHs HaBaHTaXEHHS Ha Nnatdopmy.

daxiBeLb Mae NOTYXHWUIA IHCTPYMEHT KOMYHikaLii, e cknagHi koHuenwii, aki 6yayTb nepeaaHi B AKOCTi NOCTaBU | KOHTPOMIO
HaBaHTaXeHb MOXYTb BYTW NErko NOSICHEHI Ta NokasaHi Ha NpakTui. Kpim Toro, npocTe HaTuckaHHs Ha expaHi MK B13HaunTL 3MiHu
MHEBMAaTUYHINX CXEM B aBTOMATUYHOMY PEXMMI CUIMOBMX HaBaHTaxeHb. OcobucTuin TpeHep cropTcmeHa, abo disnyHuin TepanesT
MatoTb TOUHWUI iHCTPYMEHT, WO AOCTYMHUIA ANS HUX, O CKNagHi NOHATTS, Taki SIK NONOXEHHs Ta HaBaHTAXeHHsl, MOXHA Nerko
MOSICHUTY Ta NPOAEMOHCTPYBATH.

Cucmema ynpaseninHs TecnoBody. BbygosaHe 13 cuctemn - Lie MOTykHa JOMOMOra TpeHepy, Buknagady 3 disnyHoro
BWXOBaHHS, (Di3nyHOMY TepaneBTy NnaHyBaTW Ta BIiACMIAKOBYBaTM Nporpamy MiAroTOBKM CMOPTCMEHIB, (hiTHECY, (hi3n4HOro
BMXOBaHHA Ta peabiniTauji - Le AiNcHO edhekTUBHA CUCTEMA AOMOMOrM KOPUCTyBaYaM Mifd vac yHKLiOHaNbHOI nigroToBku. Cuctemm
(hYHKLiOHaNbHOI MiHii obnagHaHi cneviansHUMU MORYNSMU ANs ¢hyHKUiOHaMbHOI oujHku, e Ti MeTa nonsirae y nepesipui Toro, siK
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NIOANHA pearye Ha «NepeBaHTaXeHHs» YMOB Y CMiflbHUX 3ax0AaX, TakiX ik TUCK Ha HOTW, (DYHKLOHYBaHHS nreyei, BurnHn xpebra
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Puc. 5. 306paxeHHst pyHKLiOHANbHOI OLiHKM Ha MOHiTOpi cucTemu ISO-SHIFT.

3D-kamepa [103BOMSE YATATW BCi CETMEHTU Tina B PeXuMi peanbHOro Yacy Ta BUMIPIOBATU AWHAMIYHWA AianasoH pyxy.
CyuacHe M3 nnatcopmu Functional systems (TBMS 2.0) Mae noTyxHui NoCTypanbHUiA MOLYMb, WO NPOMOHYE psf CTaHAAPTHUX
TECTIB 11 CTATUYHOTO i JUHAMIYHOTO OPTOCTATUYHOIO KOHTPOMIO (TecT Pombepra, LOS, BESS Ta iH.).

HagyanbHuti Modynb. CyTHICTb (yHKLIOHANBHWUX CUCTEM € (DaKTUYHO (DYHKLIOHANBHAM TPEHYBaHHAM MiCNs 3AINCHEHHS
peTenbHoi ouiHkK. B33 npucTpoiB € NoTyHUM, Lo 6a3yeTbes Ha 3-x napameTpax BinobpaxeHHs, Ski B peanbHOMY Yaci HaaKTbCs
kopucTyBayesi: ioro 2D i 3D-300paeHHsl, KOHTPOMb HABAHTAXEHHS Ha MnatopMi, CUCTEMHWA KOHTPOMb. [yxe cknagHui
anropuT™M CUCTEMW B peanbHOMY 4aci aBTOMAaTMYHO OBYMCHIOE KiMbKICTb MOBTOPEHb BWKOHAHOTO HAaBYaHHSA (TPEHYBaHHs) Ta
«SKICTb» NepeMiLLeHHs NOANHM.

barato HaByYanmbHUX Nporpam, Siki MonepedHbO 3aBaHTaxXylTbCs B cucTemy (noHag 150, MOAINEHMX Ha aHaTOMiuHi
perioHun), MOXIMBO BWKOHYBaTW 3a JOMOMOrow knova TecnoBody okpemo abo nocnigoBHO (puc. 6). IcHye Aekinbka irop ans
(DYHKLiOHaNbHOI MiArOTOBKMW, 3A4ATHUX NMPUBEPHYTU YyBary MIOAWHM MNif Yac HaBYamnbHWX 3aHATb. Cuctema kepyBaHnHst 1ISO-SHIFT
MOBHICTIO iHTErpoBaHa 3 cucTemoto kepyaHHs TecnoBody Ta 13 nnatcopmu, sike ynpaensie npucTposmm nikii TecnoBody.

; = :' ‘ 0AD SIURIBEUR CONTROL
O S cse H 00O
Q [ “”] %_ [sn
e '

” [~
RN - = 3

Puc. 6. Pe3ynbtatit pyHKLiOHaNbHOTO TPEHYBaHHS Ha MOHITOPI CUCTEMM.

InHoBavjnHe M3 TecnoBody Squat Jump 3acTocoByeTbCs 4O MporpamHoro mogynsi npuctpois Functional Performance
Line, sike mo3Bonse B peanbHOMy 4aci nobaunTu KknacuuHi napameTpu CTpuOKa: MOTYXHICTb, CuUna, LBMAKICTb, BUCOTA Ta
aHanisyBaTui nosy Ta BCi KIHEMaTWU4Hi napameTpy CErMeHTIB Tina cnopTcMeHa (KopucTyBaya) nig yac aTneTuyHux (BiZHOBHUX) pyXiB
(puc. 7).
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Puc. 7. KiHemaTnuHi napameTpu CEermMeHTiB Tina Ha MOHITOpI cuctemu.

3D-uudpoBe rpadiyHe 306pakeHHst 403BOMSE BUBYATY BCi (hasn cTpubKa, kagp 3a KampoM, Npy pisHux Kytax ornsgy. 13
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Puc. 8. PesynbTaTti KOHTPONO BCiX (has CTpVI6Ka Ha MOHITOpI CUCTEMN.

OcHosHi ocobnugocmi cucmemu ISO-SHIFT: 6a3a faHux 0cODMCTUX [JaHWX Ta 3aranbHi AaHi KOpUCTyBaya; MOBHICTHO
iHTerpoBaHa 3 cuctemoro kepyBaHHs TecnoBody Ta M3 nnatdopmu, ske kepye BciMa npuctposimu fiHii TecnoBody; cTBOpPEHHS
iHOMBIOYanbHNX HaBYaNbHWX Nporpam, Ski NoB'A3aHi 3 Npodinem KOpUCTyBaYa Ta BU3HAYEHHS Oro B CXeMi yepes kntoy TecnoBody;
HasIBHICTb «MOCIOHWKa KOpWUCTyBava» A1 MOMETLIEHHs CaMOCTIHOTO BWKOPWUCTAHHS CUCTEMW; KOPUCTYBAY MOXE CaMOCTIHO
BWU3HAYMTU CXEMY YEepe3 CBill KMTHOY i 3anyCTUTU TPEHYBAHHS Ha pisHUX cuctemax TecnoBody; yHKLIOHANBHICTL NnaHyBaHHs Ta
3BITHICTb TECTOBMX CEAHCIB; HalaHHs! 3aranbHOro 3BiTY NPO TECTOBI Ta HaBYanbHi CECii.

[Jeski cisnyHi Bnpasm Ha cuctemi ISO-SHIFT HaBegeHi Ha Puc. 9.
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Puc. 9. [lesiki chisnyHi Bnpasw Ha cuctemi ISO-SHIFT.

OcHosHi mexHiyHi xapakmepucmuku cucmemu ISO-SHIFT: TK-koHTponb Touch-Screen 23"; iHTerpoBaHa 3D-kamepa ais
31IOMKM PyXy; aHani3 pyxy 3a fonomorol 3D-BWSIBMIEHHS kamepy Ta CEHCOPHOI CUMOBOI NnaTtdopmu 3 ONepaTUBHO NMOBEPXHEKD
(cm) — 100 x 100 i Bucototo 15cm; iHTepdrenc MK NOBHICTIO NporpamoBaHuUii 3 TOYKM 30py poBounx mporpam, TECTYBaHHS Ta
HaBYaHHst; migkmoderHst fo MK - RS232; dywkuii: aHanis pyxy i cuna nnatdopmu Ans 3anucy Ta NepeBipku NpaBUIbHUX PyXiB,
BanaHc i noctasa; fianasoH onopy 0-15 kr (OAHOCTOPOHHIN); KpOK NiABULLEHHS — 0,5 Kr; Aiana3oH HaBaHTaxeHHs nnatdopmu: 0-
300 kr; TouHicTb 0,2 kr; enektpoxuenenHs: 230 B, 50 Ty, 2,5 A; rabaputu cuctemu (mm): OxLUxB: 2440x1300x1920; cnoxusaHa
noTyxHicTb: 600 BT; Bara — 220 kr.

"onoBHi BUCHOBKM.

1. BaxnmBo Npobnemoto 3MiLHEHHS BEPXHIX KiHLIBOK y CMOPTI Ta (hisuHOMY BMXOBaHHI, a y peabinitayii BigHOBNEHHS iX
(byHKLiN € 3acTocyBaHHs cydacHoi cuctemm ISO-SHIFT 3 BukopuctanHsam b33 i VR-cepenoBuLy.

2. HaBepieHui aHania KOHCTPYKTUBHUX i (DYHKLOHAMbHUX 0COBNMBOCTEN, NpuHUMNiB Aii cy4acHoi cuctemm ISO-SHIFT 3
BukopuctanHam b33 i VR-cepenosuLy [o3sonse 3pobutu BUCHOBOK MPO Te, WO TPEHYBaHHSA Ha Ll CUCTEMi 3HAYHO MigBULLUTD
€heKTVBHICTb MIArOTOBKW CMOPTCMEHIB Ta Y (i3MYHOMY BUXOBaHHI, @ Takox idnyHoOi peabinitayii nig yac BiBHOBNEHHS (hyHKLMA
BEPXHiX KiHLBOK MicMsl pi3HOMaHITHUX 3aXBOPOBAHb i MOLLKOKEHb.

MepcnekTBM BUKOPMCTAHHSA pe3ynbTaTiB JOCHiAKEHHS.

[MpoBeAEHHS TPEHYBambHNX 3aHATb 3i 3MiL|HEHHSI BEPXHIX KiHLIBOK y COpTi, hisM4HOMY BUXOBaHHI Ta peabinitainHux
3aXx0fiB 3 BiAHOBMNEHHSI BEPXHIX KiHLBOK Mg Yac 3aHsaTh Ha cuctemi ISO-SHIFT 3 BukopuctanHsm 633 i VR-cepeaosuy 3
HaCTYMHO OLiHKOIO pesynbTaTiB.
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Monadroxa K0.A.
HayioHanbHul mexHiyHull yHisepcumem YkpaiHu
«Kuigcbkuil nonimexHidHull incmumym imeHi lzopsi Cikopcbko20»

OCOBJIMBOCTI PEABINITALIAHOI CUCTEMM AN1A BEPXHIX KIHLIBOK BIMEO PRO

Y cmammi po3ansHymo KoHcmpykmusHi ocobrusocmi, npuryunu Oif ma yHKUii cucmemu peabinimauii 0nsa 8epxHix
KiHuieok Bimeo PRO 07151 3abe3neyeHHs 8I0HOBEHHS 8EPXHIX KiHUIBOK NpU PI3HUX 3aX80PHO8aHHSX | nowkodxeHHsX. Mema pobomu
- aHaniz ocobnusocmeli cucmemu Bimeo PRO e 3abeaneyqeHHi peabinimauii 6epXHix KiHUi6OK.

Knroyoei cnoea: gepxHi KiHuieku, hisuyHa peabinimauis, mexHidHi 3acobu, damyuku, iepose gipmyasbHe cepedogulle..

Monadiwoxa 10.A. OcobeHHocmu peabunumayuoHHOU cucmembl Onsi 8epxHUX KoHeyHocmell Bimeo PRO. B
cmambe paccMoOmpPeHb! KOHCMPYKMUBHbIe 0co0beHHOCMU, NPUHUUNbI delicmeust U ¢hyHKUUU cucmeMbl peabumumayuu 8epxHUX
koHeyHocmel Bimeo PRO 0na obecheyeHuss 80CCMAaHOB/EHUS BEPXHUX KOHEYHOCmeU npu pasnuyHbIX 3abonesaHusx u
nogpexdeHusx. Llenb pabomel - aHanus ocobeHHocmel cucmembi Bimeo PRO e obecheyeHuu peabunumauyuu 8epxHUX
KoHeyHocmed.

Knroyesble cnoea: gepxHue KOHeYHOCMU, (husuyeckasi peabunumayusi, mexHuyeckue cpedcmea, Oamyuku, uepogast
gupmyarsnbHas cpeda.

Popadiukha Y.A. Features of the rehabilitation system for upper limbs Bimeo PRO. The article deals with design
features, principles of operation and functions of the Bimeo PRO upper limb rehabilitation system to ensure recovery of the upper
limbs in various diseases and injuries. The aim of the work is to analyze the features of the Bimeo PRO system in providing
rehabilitation of the upper extremities. The Bimeo PRO system is designed to assist in the rehabilitation of patients recovering from a
stroke and suffering from nervous disorders, it is effective in treating patients with multiple sclerosis, with recovery after a brain injury,
general trauma, spinal cord injury, rehabilitation of patients with impaired motor functions of the hand due to neurologic and
neuromotor disorders, other hand injuries. Rehabilitation system Bimeo PRO provides different modes of physical rehabilitation with
various therapeutic applications. The bimanual mode allows the patient to move his injured hand with a less affected (healthy) hand,
and clinicians evaluate their bimanual coordination. The isolated mechanical joint mode is concentrated on the separate joints of the
arm (shoulder, elbow, wrist), the wrist regime provides specially designed exercises for it. All regimens train patients to perform
various tasks related to everyday motor activities, allows physical therapists to accurately assess the range of movements in the
damaged hands. Therapy with the Bimeo PRO system refers to the most modern methods of rehabilitation, integrating the gaming
VR-environment with its traditional methods. The Bimeo PRO system provides a wide range of therapy modes through the use of
various applications, types of recovery and an intuitive interface. The Bimeo PRO system has special sensors for tracking patients
when they perform various exercises, including those designed specifically for an objective assessment of the motor functions of the
hand. The possibilities of the Bimeo PRO system contain: unique therapy on the supporting surface and in the free space; bimanual
therapy on the supporting surface and in the free space; wrist care therapy; therapy with joints of the hands: shoulder (flexion /
extension, retraction / reduction, internal rotation), ulnar (flexion / extension, elbow / radial deviation), wrists (flexion / extension,
pronation / supination).

Key words: upper extremities, physical rehabilitation, technical means, sensors, game virtual environment.

MoctaHoBka npobnemu. HesBaxawuy Ha BUKOPUCTAHH] Yy peabinitauii BepxHiX KiHLIBOK MICNs Pi3HOMaHITHUX
3aXBOPIOBaHb Ta MOLIKOMKEHb Pi3HMX TEXHIYHMX 3acobiB, 3aCTOCYBaHHS HOBITHIX CUCTEM 3 BMKOPUCTAHHAM CepeaoBuLLa
BipTyansHoi peansHocTi (VR) Anst nigBuLLEHHs edeKTUBHOCTI peabinitaliiHux TEXHOMONi € aKTyanbHOK HayKOBOK Ta MeAuKo-
colliansHo Npobnemoto.

Y dhianyHin peabinitayii nauieHTiB 3 3aXBOPIOBAHHAMI Ta MOLIKOMKEHHSMI BEPXHIX KiHLiBOK (0cOBMMBO KicTel i nanbLis)
3acTocoByloTbCsA hianyHi Bnpaeu [1, ¢. 503], cneuianisosani nacusHi (CPM) Ta akTuBHO-nacueHi TpeHaxepu: npuctpin CPM
Shoulder S3 Ta iHwi [4, ¢. 166; 5, ¢c. 52; 6, c. 294; 10], Kinetec Maestra Portable hand CPM, XT DigiGlide Kaiser Portable Hand
CPM, Lantz Medical-Vector 1, Kaiser - DigiGlide Hand CPM Softgood Kit, Stat-A-Dyne Pro/Sup, Jace-H440 Hand CPM, Jace-
W550 Wrist CPM [9, c. 367-372], komm'toTepu3oBaHi [3, ¢. 15-69; 7, c. 166; 10, 11, 15, 16], Ta poboTHU30BaHI CUCTEMM Ta MPUCTPOIT
[2, c. 60 - 98; 17] Ta iHwi. He3Baxalounm Ha BUKOpUCTaHHS peabiniTauiiHUX Mporpam, LWOAO BiJHOBMEHHS MOAMHM Micns
3aXBOPIOBaHb i MOLUKOMKEHb BEpXHiX KiHUiBoK [1, c. 508; 5, c. 51; 7, ¢. 64], Wwe Mano 3apisHi HOBITHI TexHonorii Ta cuctemm 3
BuKopucTanHam VR-cepenosuLl.

lMoctaHoBka npobrnemu - mpoaHanidyBaTW (PYHKLiOHaNMbHI Ta KOHCTPYKTUBHI 0coBmmBOCTI cuctemu peabinitayii ans
BepXxHix kiHuiBok Bimeo PRO 3 BukopuctanHsm VR-cepenosuy [12-14] onst 3abe3neyeHHs BigHOBMNEHHS BEPXHIX KiHLIBOK NpU Pi3HMX
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