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NEPCHEKTUBHI HATIPSIMKH JOCJIJIXKEHD Y TAJIY3I
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'BinHMIbKHii HAIIOHATBLHUN TEXHIYHUN yHIBEpCUTET, YKpaiHa
2Hosuit yniBepcuret Jlicabony, Ilopryrasis

Anomauin

BiomenndHa imkeHepis € OAHI€I0 3 HAWAMHAMIYHIIINX | MDKAUCIUIDTIHAPHAUX TaTy3el CydacHOl HayKH, IO MOETHYE
MPUHIUIN iHKeHepii, 0ioyorii Ta MEIWIMHMA A CTBOPEHHS IHHOBAIlifHWX pIMIEHh Yy MIarHOCTHIN, JIKYBaHHI Ta
mpo¢iIakTUIli 3aXBOPIOBaHb. Y poOOTI MPOaHATi30BaHO KIFOYOBI IMEPCIEKTHUBHI HAMPSIMH PO3BHUTKY OioMETUYHOL
IEKeHepii, aKTyaJbHICTD SIKMX 3yMOBJICHA TTI00ATEHUMH BUKIMKAMH — CTapiHHAM HACEJICHHS, MOMTUPEHHIM XPOHITHIX
3aXBOPIOBaHb 1 3pOCTal0YHMM 3aIMTOM Ha NIEPCOHATI30BaHY MEIULIUHY.

Oco0iMBy yBary NpUAIJIEHO TPhOM OCHOBHUM HampsMaMm JOCHikeHb. llepmmii — TkaHMHHA iHXKeHepis Ta
pereHepaTHBHA MEIUIIUHA, 110 30CEPEDKEHI Ha PO3poOIicHHI 0I0CYMICHMX MaTepiaiB, 3aCTOCYBaHHI TexHOorii 3D-
010/pyKy Ta BHUKOPHCTAHHI CTOBOYPOBHX KJIITHH JJIs BiJHOBJICHHS IOIIKO/KCHUX TKAaHHH 1 opradiB. Jpyrmii —
HeWpoiHKeHepis Ta iHTepdeiicn “Mo30K—KOMIT FOTep”, SIKi Aal0Th 3MOT'Y BiJIHOBJIFOBATH BTpaueHi CEHCOpPHI Ta MOTOpPHI
(byHKIIIT 32 JOIIOMOTO0 OIOHIYHUX ITPOTE3iB, KEPOBAHUX HEHPOHHUMH CUT'HaNaMH. TpeTii HanpsiM — MITYYHNUH IHTENEKT
i OioiHpOpMaTHKa, [Ie aNTOPUTMH MAIIMHHOTO HaBYAHHS 3aCTOCOBYIOTHCS JIS aHAJI3y BEIHKHX MACHBIB KIHIYHUX i
TCHOMHHX JaHUX, MiABHIOIYIOYM TOYHICTh pPaHHBOI IiaTHOCTHKH, INPOTHO3YBAHHA Iepediry XBopod i BuOOpy
IHAMBITyaTbHUX TEPAIICBTHYHHUX CTPATETIM.

OxpeMo BiI3HAYCHO 3POCTAI0Yy POJIb OI0CEHCOPIB 1 “pO3yMHUX” IMIUIAHTATIB, SKi 3a0€3ME€YYIOTh MOHITOPHHT
(i310JIOTIYHUX TIOKA3HUKIB Y peaJbHOMY Haci, CIPUSIOYH HEepeXony A0 NMPOTHOCTHYHOI Ta NMPEBEHTHBHOI MEIULINHU.
3po0ieHO BUCHOBOK, II0 OiOMEOUYHA IHXKEHEPIs € PYIIITHOI CHIIOK CYYacCHOTO MEINKO-TEXHOJIOTIYHOTO MPOTpecy 3
MOTCHI[AIOM JTOKOPIHHO TPaHC(POPMYBATH CHCTEMY OXOPOHH 3J0POB’S Ta IMiJBUINUTH SKICTh I TPHUBAIICTH JKUTTS
JIFO/TUHH.

Knrouosi cnosa: OGiomenudHa IH)KEHEpis, pereHepaTWBHA MENWIMHA, HEHPOIHKEHEpis, ITYYHHH IHTEJCKT,
6ioiHpopMaTHKa, OioceHCOpH, IEpPCOHANTI30BaHA MEIUIINHA.

Abstract

Biomedical engineering represents one of the most dynamic and interdisciplinary fields of modern science,
integrating principles of engineering, biology, and medicine to create innovative solutions for diagnostics, treatment, and
disease prevention. This paper analyzes key emerging directions in biomedical engineering, driven by global challenges
such as population aging, the growing prevalence of chronic diseases, and the demand for personalized medicine.

Particular attention is given to three major research areas. The first is tissue engineering and regenerative medicine,
focused on developing biocompatible materials, applying 3D bioprinting technologies, and using stem cells to restore
damaged tissues and organs. The second is neuroengineering and brain—computer interfaces, enabling the recovery of lost
sensory and motor functions through neural-controlled bionic prostheses. The third area involves artificial intelligence
and bioinformatics, where machine learning algorithms are applied to analyze large-scale clinical and genomic data,
improving early diagnosis, prognosis, and individualized therapy planning.

The paper also highlights the growing role of biosensors and smart implants that provide real-time physiological
monitoring, fostering the shift toward predictive and preventive medicine. Biomedical engineering is concluded to be a
driving force of medical and technological progress, with the potential to fundamentally transform healthcare and enhance
human life quality and longevity.

Keywords: biomedical engineering, regenerative medicine, neuroengineering, artificial intelligence, bioinformatics,
biosensors, personalized medicine.

Beryn

biomenuuna iHkeHepisi € ONHIEIO 3 HAHOUIBII JUHAMIYHUX Taly3ed Cy4acHOI HayKH, IO 1HTErpye
NPUHLIMIN iHXeHepii, 610J10Ti] Ta MEAUIIMHY A7l pO3pOOKH 1HHOBALIHKX pillleHb Y JiarHOCTHI, JiKyBaHHI
Ta Mpo(iTaKTUI 3aXBOPIOBAHb.

AKTyanbHICTh JOCHIIKEHb y LiH cepi 3yMOBJIE€HA II00aJbHUMU BUKIMKAMH, TAKUMH SIK CTapiHHS
HaCEeJICHHs, OLIMPEHHS XPOHIYHUX 3aXBOPIOBAaHb Ta MOTpeda y nepconidikoBaniit MeaunuHi. MeToro aaHoi
PpOOOTH € aHaI3 KIFOYOBUX ITEPCIIEKTUBHUX HANIPSIMIB JIOCIIIKEHb Y O10MeTUYHIN 1HXKEeHEePii.



IlepcniekTUBHI T0CTiAKEHHS

OnHuM 13 TPOBITHUX HANpsSMIB HA CYy4acHOMY €Tami PO3BUTKY OioMeAMYHOI iHXKEHepii € TKaHWHHA
IHKeHepis Ta pereHepaTUBHA MeAunnHA. JlOCiKeHHS 30cepe/DKeH] Ha CTBOPEHHI 010CyMICHHX MaTtepialiB
ta 3D-0ioapyKy /Ui BUPOIYBaHHS (PYHKIIOHAIBHUX TKAaHWH Ta opraHis [1].

BukopucTanHsi cTOBOYpOBHX KIIITHH Y IO€JHAHHI 3 IH)KEHEPHUMH KapkacaMu (ckadoigaMu) BiJKpUBae
MOKITBOCTI JUTS BIZTHOBJICHHS ITOIIKO/PKCHUX TKAHWUH CEpIls, IIEYiHKH, a TAKOXK HEpBOBOi TKaHWHH. Lle Moske
KapJHHAIBHO 3MIHUTH IiIXO/H JI0 JIIKyBaHHS JI€T€HEPATUBHUX 3aXBOPIOBAHB Ta TPABMATHYHHX YIIKOKEHb.

[HIIMM BakIMBHM BEKTOPOM PO3BUTKY € HEHpOiHXKeHepiss Ta po3poOka iHTepdenciB ~MO30K-
koMmm foTep”. Lli TexHOMOTIi cipsMOBaHi Ha BITHOBIEHHS BTPAadeHHX PYXOBHX a00 CEHCOPHUX (YHKIIH Y
MAIIEHTIB 3 YPaKEHHSIMHU CIIMHHOTO YU TOJOBHOTO MO3KYy [2]. TlepcreKTHBHUME € IOCTiDKEHHS y cdepi
HEHpONpOTe3yBaHHs, J¢ OIOHIYHI MPOTE3U KIHINBKH, KEpOBaHI 0O€3MOCepeqHhO CUTHAJIAMH MO3KY,
JI03BOJISIIOTH TIOBEPHYTH MAlliEHTaM 3HAYHY YaCTHHY (DYHKIIOHATBHOCTI.

He moxxna omuHyTH BrtnB mtydHoro intenekTy (ILI) ta 6ioindopmaTuky.

MeToar MalIMHHOTO HAaBYaHHS BUKOPHUCTOBYIOTHCS JUIS aHaJi3y BEUKMX MAacHBIB MEIUYHHUX JTaHHX
(MenuuHi 300pakeHHs], TEHOMHI J]aHi, OKa3HUKHU 3 ceHcopHuXx nodiB). LI qomomarae y panHiii niarHocTumi
OHKOJIOTIYHHAX 3aXBOPIOBAaHb, IPOTHO3YBaHHI Tepediry XxBopoOW Ta po3poOIli MepCOHAT30BaHHUX ILUIAHIB
nikyBauus [3]. BioceHcopu Ta “po3ymHi” iMIUTaHTATH, M0 3a0€3MEYyIOTh MOHITOPHHI CTaHy IaIlieHTa B
PEXUMI peabHOTO Yacy, CTal0Th HEBiJl' €MHOIO YACTHHOIO MPEBEHTHUBHOT MEIUIIUHH.

BucnoBku

Takum unHOM, OlOMETINYHA IHKEHEPIs 3HAXOIUTHCS Ha MEPEAHBOMY Kpai HayKOBO-TEXHIYHOTO IIPOTPeECy.
[omanpiri JOCHIHKEHHS Y Taly3sIX pereHepaTuBHOT METUITHH, HelipoimkeHepii Ta MeamaHoro LI obinsroTs
PEBOIIONIHHI 3MIHH Y CHCTEMi OXOPOHH 3/TOPOB’S, CIIPSIMOBaHI Ha IMiJBUIICHHS SKOCTI Ta TPUBAJIOCTI KUTTA
JIIOITUHU
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