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HauioHanbHWIA TeXHIYHWIA YHiBepcuTeT YKpaiHu
«KUWIBCbKMIA NOAITEXHIYHMIA IHCTUTYTIMeHi lropA CikopcbKoro»

CneuianbHicTb G22 «biomeguyHa iHXXeHepia»

OcBiTHbLO NpodecinHa nporpama
«MeguuHa iHXXeHepifa»



®OKYC OCBITHbO-NPOMECIMHOI MPOrPAMMU

MeoduyHa iH)KeHepia  OXONAKE  MeToaAu  AOoCAigrKeHb i3
3aCTOCYBAHHAM iHXEHepHO-TeXHIYHMX 3HaHb, @ TaKOoXX pPO3pPOo0OKY,
BUPOOHMUTBO, eKcrnayaTauito | cepTudikauito MeandHOI TexHiKu,
biomaTepianie, BMPOLIB MeaANYHOro MPU3HAYeHHd, NpPOrpamMHo-
iHpopMauiMHOro 3abesne4yeHHA OXOPOHK 340POB 1.

QE HauioHanbHWI TexHiYHWIA yHiBepcuTeT YKpaiHm

ag «KWiBCbKMIA NOAITEXHIYHMI IHCTUTYT iMeHi Iropa CikopcbKoro»



CepTundikatHa nporpama

MeguKo-iHXeHepHI TexHoAorIl
B MpOTe3yBaHHI



3ArA/IbHA IHOOPMALLISA

Ha3Bsa cepTudikaTHoI nporpamum MeguKo-iHXeHepHi TexHoorii B NpoTe3yBaHHi
PiBeHb BMLLOi OCBITH Apyruin (marictepcbKmin)

fany3b 3HaHb 16 XimiuHa iHXKeHepia Ta bioiHXKeHepinA

CneuianbHicTb 163 biomegunyHa iHXeHepia

OcBiTHA Nnporpama MeguyHa iHKeHepia

MdarynbTeT/iHCTUTYT @akynbTeT biomeanyHOoi iHxKeHepil

Kadeapa biomegnyHoi iHXKeHepii

06¢car cepTudikaTHOI nporpamu

MoBa BUKMagaHHA YKpaiHCbKa

[loOKymeHT Npo onaHyBaHHA cepTudikaTHOI ) _ )
Ceptundikat BcTaHoBneHoro 3pa3kKa KIl im. Iropa CikopcbKoro
nporpamm

IHTepHeT-agpeca NoCTiIMHOro po3MillLeHHA
https://bmi.fbmi.kpi.ua/

ceptTudikaTHOI Nporpamu
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META CEPTUDIKATHOI NPOrPAMU

* npodinizauinHa CKNagoBa OCBITHbOI Nporpamm «MeagunyHa iHXeHepia» 3a
cneuianeHicTio G22 biomeanyHa iHKeHepiq

* A/1A ONaHyBaHHA Ta NPaKTUYHOro 3aCTOCYBaHHA iHXXeHepHUxX Ta
biomegnUHMUX TeXHOAOriN Nig Yac NPoTe3yBaHHA NALLIEHTIB 3 BTpaYyeHUMU
KiHUiBKamu

* BUPIWEHHA TeXHIYHUX NPUKAALAHUX 3aBAaHb 3 CTBOPEHHA, BUrOTOB/IEHHA Ta
06CcnyroByBaHHA MPOTe3iB BTPAYeHMX KiHUIBOK, 30KpemMa, y rasy3i XiMi4yHOoI
iHXXeHepii Ta bioiHKeHepil
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BUBIPKOBI ANCUUMAIHN CEPTUDIKATHOI MPOrPAMU

CepTtudikoBaHa nporpama «MeaunKo-iH»XeHepHi TexHonoril B NpoTe3yBaHHI»
nepenbayae BUBYEHHA BUOIPKOBUX ANCLMNIIIH:

— |HHOBAUIMHI TeXHOAOrIiI B NpOTe3yBaHHI

— biomexaHi4Hi OCHOBM NpOTe3yBaHHA Ta OpTe3yBaHHA

— [NauieHT-cneundivyHe 3D-mogentoBaHHA B NpOoTe3yBaHHI

— ENeKTpOoHHI Ta CeHCopHI cuMcTemm B NpoTe3yBaHHI

— Kibep@isnyHi cnctemuy B npoTe3yBaHHi

m HauioHanbHWI TexHiYHWIA yHiBepcuTeT YKpaiHm
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HOMY ANA NPOTE3SUCTA
BAXANBI PISHOMAHITHI HABUYKIA

[MpoTe3ncT aHaniayroTb NOTPEbU Atoaen y NpUcTpoax 419 30BHILLHbOro
3aCTOCYBAHHA, AKI BUKOPUCTOBYHOTLCA 4149 KOMMEeHCaLil nopyuieHb
CTPVYKTYPU Ta PYHKLII HEpBOBO-M'A30B0I Ta CKeneTHoi cuctem. Lle
BUMArae NoegHaHHA MegnyHux, biomexaHiyHMX Ta iHXKeHepHUX 3HaHb
| HQBUYOK Y B3aEMOZAIil 3 KOpUCTyBavyemM NPUCTPOIO Ta iHLLMMU
npauiBHUKaMM.
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INTERNATIONAL SOCIETY
FOR PROSTHETICS AND
ORTHOTICS (ISPO)

MirkHapogHe ToBapuCTBO
npoTe3yBaHHA Ta opTonegii

KOLO CHARITABLE FOUNDATION

BnarogiiHuin pong "KOM0"
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TRAINING AND INNOVATION CENTER OF
PROSTHETICS AND REHABILITATION

HaBuanbHO-iIHHOBALiMHWUI LLeHTpP
npoTe3yBaHHA i peabiniTauil

— /4

PARASHAR INDUSTRIES
PROSTHESIS MANUFACTURER

TOB «[Mapawap IHgacTpis»

National Commission on Orthotic and Prosthetic Education

NATIONAL COMMISSION ON
ORTHOTIC AND PROSTHETIC
EDUCATION (NCOPE)

HauioHanbHa Komicia 3
OpTONean4yHOI Ta NPOTe3HOI OCBITH

BEZ OBMEZHENIY

LleHTp npoTe3yBaHHA,
opTe3yBaHHA Ta peabiniTauii
BE3 OBMEXEHb
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A0CBIA4 MIXXHAPOAHUX 3AKNALIB BULLIOI OCBITU

Mig yac dopmyBaHHA CKNago0BUX CepTUdiKaTHOI Nporpamu 6ys10 BUKOPUCTAHO A0CBiA 3aKnaaiB BULLOT
OCBITW 3@ KOPAOHOM, 30KpemMa:

« The Hong Kong Polytechnic University: Qb ”I;HE HONGKONG
* University of Hartford, Jonkoping University; bf %gﬁ}:t}qr()ﬁ?]{ UNIVERSITY

* La Trobe University;

* Eastern Michigan University; .i JONKAOPING UNIVERSITY
* Concordia University

Ta iH.
E EASTERN MICHIGAN UNIVERSITY

CSP 27 LATROBE

CONCORDIA ST. PAUL U N I V E R S I T Y
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NMPALEB/ALLUTYBAHHSA

KomneTeHTHOCTI, AKi Hagae cepTudikaTHa Nporpama 3 iHXeHepil Ta TeXHOA0r N
NpoTe3yBaHHA, BiAKPMBAKOTb BioMeagNYHNM iHXeHepamM 404aTKOBI MOXKAMBOCTI
npaueBnawTyBaHHA B MPOTe3HUX, peabiniTauinHux Ta nikyBanbHUX 3aKnagax.
TaKi ceKTopu puHKY npauyi B YKpalHi KPUTUYHO HEAOYKOMM/IeKTOBaHI
BigMNOBiAHMM NepcoHasioM, 0C06AMBO B TenepillHii Yac, y NOpiBHAHHI 3 KpaiHamuy
Benukoi bputaHil, €C, CLUA, KaHagw.

%m HauioHanbHWI TexHiYHWIA yHiBepcuTeT YKpaiHm

ag «KWiBCbKMIA NOAITEXHIYHMI IHCTUTYT iMeHi Iropa CikopcbKoro»



O4YIKYBAHI PE3Y/IbTATU HABHAHHSA

* (CepTudikaTHa nporpama nepegbayae nigBmLeHHA piBHA CHGOPMOBAHOCTI
cneuianbHMX (haxoBMX) KOMMNETeHTHOCTeN 3a cneLiasnbHICTO, MOCUNHHS
npodecinHol NigroTOBKKM 3a OCBITHbO MPOrpamoto.

* (CepTudikaTHa Nnporpama cnpamMmoBaHa Ha 3aCBOEHHA CaiyXavyamu
ocob6nuBocTen 4iAnbHOCTI biomeanUYHOro iHXXeHepa B iHXXeHepHoMYy
HanpAMKY B NpoTe3yBaHHIi. BoHa HanoBHeHa yHIKanbHMM KOHTEHTOM Ta
aBTOPCbKMMMK KypCamMm, AKi XapaKTepmn3yrTbCA NPaKTUYHICTIO Ta
aKTyanbHICTIO iIHGOopMaUil, WO 403BOAAE OTPMMATKM 40AATKOBI 3HAHHA Ta
HaBUYKN, PO3LLUMPUTU KOO Kap EPHUX MOXKANBOCTEN B chepi biomeanyHOoI
IHXXeHepil
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NMEPENIK OCBITHIX KOMMOHEHTIB (6)
CN «MEAUKO-IHXXEHEPHI TEXHO/OCII B MPOTE3YBAHHI»
AN 3406YBAUIB OMNM «MEANYHA IHXKEHEPI SI»

KinbKicTb ®opma CemecT
OcBiTHi KOMNOHEHTU cepTMdiKaTHOI Nporpamm KpeauTiB | MigCyMKOBOro P
BMBYEHHA
EKTC KOHTPONO
IHHOBaUiMHi TexHoNOrii B NpoTe3yBaHHI 4,0 3anik
EneKTpOHHI Ta CEHCOPHI CUCTemMmn B NpoTe3yBaHHi 4,0 3anik
KibepdisnuHi cuctemun B npotesyBaHHi 4,0 3anik 2
BiomexaHi4yHi ocHOBM NpoTe3yBaHHA Ta OpTe3yBaHHA 50 3anik 2
MauieHT-cneungiuHe 3D-mogentoBaHHA B .
H U‘ ¢ A 5,0 3anik 2
npoTe3yBaHHi
3aranbHuit 06car kpegutie EKTC 22,0
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OnucK oCBITHIX KOMNOHEHTIB
IHHOBALUIWHI TEXHOAOMI B MPOTE3YBAHHI

KpinneHHs ansg tTarosmx
npoTe3siB BEpPXHiX
KIHUIBOK BULLE NiKTA

KykconpwuiimaneHa
rinb3a ..,

3an’acta

= Kuctb dyHKUioHanbHa
NikTb0BWiA By30N N
OB60N0HKa KOCMETUYHA
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MynbTugmcumnaiHapHun Nigxig Ao
NpoTe3yBaHHA 3 ypaxyBaHHAM aHaTOMO-
biomexaHiUHMX Ta XipypriyHNX acneKkTiB
amnyTaLin; CydacHi cxemu NpoTesiB BepXHixX
Ta HMXKHIX KIHLIBOK; maTepianu Ta
KOMM/IeKTYui 4189 BUrOTOB/IEHHA NpOTesiB,
BK/1HOYHO 3 MOAIMEPHYMM Ta KOMMNO3UTHUMMU
MaTepianamu; KNacMyHi Ta iHHOBAL,iNHI
TexHosoril BurotosneHHa npoTesis (Direct
Socket, 3D-apyK, ocTeoiHTerpadia); metToam
OLiHKW CTaHy NauieHTa, nigbip
NPUAMANbHUX FiNb3 | CUCTEeM Kpin/aeHHs;
HanawTyBaHHA, ONTUMI3auia Ta
BUNPOOYBaHHA NPOTe3iB; BUKOPUCTAHHSA
CAD/CAM cuctem gna NpOEKTYBAHHA
MegMKO-iHXKeHepHMX BUPOoOiB.
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Onucu OCBITHIX KOMMOHEHTIB
BIOMEXAHIYHI OCHOBU NMPOTE3YBAHHSA TA OPTEBVBAH HH

BiomexaHi4yHi OCHOBW Ta TexHonorii eKCTPakopnopasbHoro
Ta IHTpaKopnopasibHOro NpoTe3yBaHHA OpPraHiB i GyHKLIN
MNACBKOro opraHiamy, BUMOru Wwo40 6ioCcymicHOCTI
3aCTOCOBYBaHWX CUPOBUHHUX MaTepianie Ta eHepro3abe3sneyeHHsA
LWITYYHUX OpraHiB. bBiomexaHivyHi npMHLUMNK, WO BUKOPUCTOBYHOTLCA
418 PO3P06KM iHgMBIAYaNnbHMUX NpOrpam peabiniTauii nicna TpaBsm
Ta onepau,il?l a TAKOX ANA CTBOPEHHA opToneguyHuUxX NnpucTpois,
npoTe3iB Ta opTe3|B

ﬁﬂ HauioHanbHWI TexHiYHWIA yHiBepcuTeT YKpaiHm
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Onucu oCBiTHIX KOMIMNOHEHTIB
NAUIEHT-CNEUNDPIYHE 3D-MOAENTIOBAHHS B MPOTE3YBAHHI

*  MOJesntoBaHHA PYyHKLIOHaNbHUX KOMMNOHEHTIB NpPOTEe3iB
KiHLIBOK B 3aneXHOCTI Bif, KNiHIYHOro BUNaaKYy;
*  HaBUWYKM OTPUMAHHSA TPMBUMIPHUX 3006parkeHb KiHLiBOK
3a gonomoroto 3D-ckaHepiB;
‘ f *  HaBMYKM NauieHT-cneymdiyHoro 3D-mogentoBaHHA
¢ iIMNAaHTIB Ta NpoTesiB;
*  HaBu4uKKM 3D-apyKYy NpUMManNbHUX Fif1b3 HAUXKHIX Ta
BEPXHiX KiHLIiBOK;
*  HaBWYKM HanawTyBaHHA Ta oNTUMi3auii poboTu
NPOTe3HMX MOAYIB.

ol
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Onucu oCBiTHIX KOMMNOHeHTIB
ENNIEKTPOHHI TA CEHCOPHI CUCTEMI B NMPOTE3YBAHHI

0co6AMBOCTI BUKOPUCTAHHA CyHacHUX BioCeHCOpPHMX
nepeTBOpPHOBaYiB GioMexaHiYHMX, DiI0aKYCTUYHUX i
MIODYHKLIOHANbHUX BEANYMH Yy cdhepi eHaonpoTe3yBaHHA.
MaTemaTuyHi MmeToan peecTpalii Ta 06pobKn biomeanyHoi
iHpopmaLil, Lo BUKOPUCTOBYHOTLCA B CyHaCHUX
BioCeHCOpPHUX TeXHONOriAX NpoTe3yBaHHA. ABTOMAaTU30BaHi
NiKYyBaNbHO-A4iarHOCTUYHI NpUAaan i CUCTeMU Ha OCHOBI L mpanes

Electrode sites 0 &, 5

Functional Electrical Stimulation (FES)

Nerve-electrode interface

Patient cable

Neural activity Recording
array

Implantation
level

Active ‘

Na3sepHol i yNnbTpa3BYyKOBOI MeTOANKM 40CAIAXKEeHHA N

disionoriyuHoro ctany ntoanHM (BUMipOBaHHA ra3006MiHy, S ) | - :
eneKkTpoKapaiorpamu Ta enekTpoeHuedanorpamu, Qx nomee. 8 !I'ransversal/{ sites
KpPOB'AHOr0 TMUCKY, TemMmnepaTypu TOLLO). o\ g inserton T

support Neurostimulation

patterns

Microelectrode array (MEA) / ]

Decode from Stimulate somato- > o
motor corfex ~ sensory cortex '
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Onucu oCBITHIX KOMMOHEHTIB
KIBEPOI3NYHI CUCTEMW B NMPOTE3YBAHHI

KibepdianuHi cnctemmn BUKOPUCTOBYHOTbCA 418 ANCTAHLINHOMo —

. . . . . : o ugmente 4
MOHITOPUHIY i3NUYHUX MOKa3HMKIB NallieHTiB y peasbHOMY Haci 3 Y utenad T F’ ['] ons
MeTOH 3MeHLLeHHA NoTpeb y rocniTanisauii abo 419 NoKpaLleHHs adaptation I 4
Aornagy 3a NtgbMm 3 06MeXKeHMY MOXKANBOCTAMMU. rﬁ Mechanical

linkage
B npoTe3yBaHHi KibepdisnyHi cuctemu

3aCTOCOBYHTLCA 419 MOHITOPUHIY

X
Afferents
N v

dYHKUIOHYBaAHHA iMNAaHTIB | NpoTesiB 3

BMKOPUCTAHHAM iHTepdenciB MiK MO3KOM Augmented _

Ta 06/1agHaHHAM | TepaneBTUYHOL Ui Kiseats
Motion

Electromyo- -
graphy

pPOBOTOTExXHIKOIO.

Dorsiflexion : Plantar flexion

-

Pressure

Agonist-antagonist muscle
afferents (Imp s7')
o ™
Sy e 5
L
=0
=
=7

Neurally gradient

controlled within

Ulnar nerve joint torque socket
Radial nerve

Flexible electrode | i
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Onucu oCBITHIX KOMMOHEHTIB
| MPAKTUKA

y

*  HaBUWYKM POBOTU B MyNbTUAUCUMMAAIHAPHIN
peabiniTauiHin KomaHai;

*  HaBWYKM BUrOTOBEHHA NPUMMANbHUX MiNb3 HUMKHIX
KiHLiBOK;

*  nigb6ip dpyHKLIOHANBHMX KOMIMOHEHTIB NPoTe3iB KiHLiBOK,
HaBYUTUCA 0OMPATM anbTePHATMBHI KOMMAEKTYUI 40
npoTes3iB B 3an1eKHOCTIi Big KAIHIYHOro BMNagkKy;

*  HaBWYKM HaNAWTyBaHHA Ta ONTUMI3aLii po60TH KONIHHMX
MoAyniB Nig 4ac AVHAMIYHOT NPUMIPKU
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KEPIBHULITBO KADEAPU BIOMEANYHOI IHXEHEPII

» Wnukos Bnaoucnas BaneHmuHosu4, 4OLUEHT, 4.T.H., 3aBigyBay
Kadegpun biomegnuHoi iHKeHepii, rapaHT 0CBITHbO-HAYKOBOI Nporpamm
A0KTopiB dinocodil «biomegnuHa iHXKeHepiay»;

» binowuubka OkcaHa KocmaHmuHisHa, AOUEHT, K.T.H., 3aCTYMNHWK geKkaHa 3

HaB4Ya/IbHO-BUXOBHOI PO6GOTW, rapaHT OCBITHbO-NPOodecinHoi Nporpamu
nepworo (bakanaspcbkoro) pisHA BO «MeguuHa iHxKeHepiay;

» ConomiH AHOpit Bayecnasosud, goueHT, K.di3.-maT.H., goueHT Kadeapw,

piBHA BO «MegnyHa iHXXeHepiay;
» KanawmHikosa /lapuca €g2eHiigHa, 4OUEHT, K.0.H., 4oUeHT

ISO 13485:2016

. . . <
Kadegpwn, 3aCTyNHUK geKaHa 3 MiXKHapo4HOro cniBpobiTHMLTBRA. ”%QVNVW@*\O

NMpunmanisHa komicis KIl im. Irops Cikopcbkoro: https://pk.kpi.ua/entry-5-course
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