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Hama cratTsi mokiauMkKaHa pe3loMyBaTU pe-
3yJbTaTh PO3BUTKY OioMeanuyHoi iHxeHepii (BMI)
sIK OCBITHbO-HAyKOBOI rajy3i 3a OCTaHHE AECSATU-
JIITTS Ta poO3MoYaTv NMyOaiuyHy AUCKYCIilO 111010 He-
00XiZHOCTI 3aKOHOAABUYOIO 3aKpillJIeHHsI B YKpai-
Hi JIBOX CKJIAJOBHUX IIi€l ramy3i — iHXXEHEepHOI Ta
MeauyHoi. Y Haulii mnonepeaHiin auckycii [1]
MU OOTroBOpIOBaaM IuTaHHs “eBojowii” BMI sk
OCBITHBOTO HampsMy (po3rjsgaryud IepeayciMm
0axkajlaBpCbKUM 1 MaricTepCbKUid piBHI BUILOI
ocBiTn). Hapasi HacTtaB yac njig JeTajJbHOTO PO3-
mIsAy npoOJieM i MepcreKkTUB 1€l raay3i y KOH-
TEKCTi ITiATOTOBKM JOKTOPIB (iocodii Ta JOKTO-
piB Hayk. Biapasy 3azHauummo, 1110, BU3Hauyam4u
MepCreKTUBU PO3BUTKY rajys3i, 0epemMo A0 yBaru
SIK CBiTOBHMIM JOCBilI (HacaMmmepea — CydacHi TpeH-
I B PO3BMHYTUX KpaiHax) [2—4], Tak i cneuundi-
Ky OXOPOHM 3/0pPOB’d Ta iHXMHIpUHIOBOI Misljib-
HocTi B YKpaiHi [3, 6].

VY pesynbTaTi OoCTaHHBOI pedOopMU BUILOI
ocBiTH B YKpaiHi 2015 poky [7] 3’sBuyiacs crielti-
ajibHicTh “biomMeanyHa iHXeHepis”, 3a SIKOI TO-
TYyIOTb 3100yBauiB TpPbOX PiBHIB BHUILOI OCBITH
(6akanaBp, marictp, Aoktop ¢inocodii). CaiTo-
BUIi Ta YKpaiHCbKUI AOCBijJ TOKa3ye, 110 i3 M-
BUILIEHHSIM pPiBHSI BUIIOI OCBITHM 30iJIbIIYETHCS
CTYNiHb AMBEPCU(IKOBAHOCTI Tajy3i Ta 11 B3aEMO-
MPOHUKHEHHS i3 iHIWKMMU (CHOPiTHEHUMU) Ta-
JIy3siMU  (CeLiaIbHOCTSIMM). AHaJi3 pe3y/bTaTiB
BCTymny 3400yBayiB Ha OCBiTHiI mporpamu 3 BbMI
piBHIB MaricTtp i gokTop inocodii y KIII im.
Iropsi CikopcbkOro 3acBiguye 3alliKaBJIEHICTb ¥y
3100YyTTi BiMOBIAHOI OCBITM 3 OOKY BUIYCKHUKIB
OakanaBpaTty 3 raimy3eir “XimiuHa Ta OiOiHIKEHE-
pis”, “ABTomaTru3allii Ta NpuIagoOyayBaHHS”,
“Biomnoris”, “Memuumnaa”. TeHAEHIIEI0 OCTaH-
HBOTO JECSITUJIITTA € 30UIbIIEHHS YacTKU MiX-
JUCUUIUTIHAPDHUX AUCEPTALiMHUX TOCTiIXeHb, SIKi
MaloTh OesrnocepenHiii crocyHok 10 BMI Ta Tex-
HoJjoriii. CnopinHeHi 3 BMI pob6otu Ha 3100yT-
TS piBHS A0KTOpa (hijlocodii BUKOHYIOThCSI B paM-
Kax TaKux CIIeliaJIbHOCTeN, SIK “bioTexHoorii ta
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Our article is designed to summarize the re-
sults of the development of biomedical engineering
(BME) as an educational and scientific field over
the past decade and initiate a public discussion on
the need for legislative consolidation in Ukraine of
two components of this field: the engineering and
the medical ones. In our previous article [1], we
have discussed the "evolution” of BME as an edu-
cational field (considering primarily bachelor's and
master's degrees in higher education). Now is the
time for a detailed considerarion of the challenges
and prospects of this field in the context of the
training of philosophy doctors and doctors of sci-
ence. Let us note at once that when determining
the prospects for the development of the field, we
take into account both world experience (primari-
ly — current trends in developed countries) [2—4]
and the specifics of healthcare and engineering ac-
tivities in Ukraine [5, 6].

As a consequence of the latest reform of
higher education in Ukraine in 2015 [7], the spe-
cialty "Biomedical Engineering" has emerged (for
the three levels of higher education: a bachelor, a
master, and a philosophy doctor). World and
Ukrainian experience shows that the higher the
level of higher education, the greater the degree of
diversification of the field and its interpenetration
with other (related) specialties. The results of ad-
mission of applicants to the BME master and
postgraduate programs at Igor Sikorsky Kyiv Poly-
technic Institute shows that those who are inter-
ested in obtaining the appropriate education are
bachelor's graduates in the fields of "Chemical and
Bioengineering”, "Automation and Instrumenta-
tion", "Biology", "Medicine". The trend of the last
decade is to increase the share of interdisciplinary
dissertation research directly related to BME and
technology. Related to BME scientific works on
the PhD level are performed in the framework
of such specialties as "Biotechnology and Bioengi-
neering”, "Medical Diagnostics and Treatment Tech-

nologies", "Physical and Occupational Therapy", etc.
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GioinxeHepis”, “TexHojorii MeauyHOi AiarHoC-
TUKU Ta JiiKyBaHHg”, “®i3nuHa Teparmisi, epro-
Tepamniss” Toito. Crneuudika BCTyMmy Ta HaBYaHHS
3a BiAIIOBITHMMM OCBITHHO-HAYKOBMMM IpOTrpa-
MaMM Ja€ 3no0yBavyaM i3 pi3HOW 6a30BOIO MiAro-
TOBKOIO MOXKJIMBICTb O€3MepelIKOAHO OBOJIOMiBa-
™ 3HaHHSIMU 3 BMI Ta mpoBOAMTH TaKoro pomy
HayKOBi JOCJIiIKEHHSI.

IHmoo € cneuudika MiATOTOBKM JOKTOPIB
Hayk. JIo cborogHi B YKpaiHi He iCHY€ BiANOBi-
HOI1 HayKoOBOI creliajibHoCcTi. ToMy Ha HallBUIO-
My KBajliikalliiHOMy piBHi (IOKTOp HayK) Hapasi
HassBHUM BeCh KOMILIEKC IIpo0iIeM, 1110 KOJIUCh OyB
MpUTaMaHHUU piBHSIM OakanaBpa i Marictpa [1].
HewonaBHo MiHicTepcTBO OCBITH i HayKu YKpai-
HU BUHECJIO Ha rpoMajchke OOrOBOPEHHS MPOEKT
Mepesiky HayKOBMX CHELiaIbHOCTEH 3a Trajy3siMu
Hayku [8]. B pamkax po3po0JeHOIro IpPOEKTY
nependavyaeTbCcsl yBeAeHHSI HOBOI CHEliaJbHOCTI
“biomennuHa iHXEHEpis Ta TEXHOJOril” y ramysi
TeXHIYHUX HayK. BBaxaemo, 1110 TaKuii KpOK IOB-
HOI0O MipOI0 BimoOpaxka€ cydyacHi TeHAEHIIil Hay-
KOBO-TE€XHIYHOTO PO3BUTKY B YKpaiHi Ta CBITI.
Pa3oMm i3 TMM HayKOBi JOCIIKEHHSI, 110 BEIYThCS
y MPOBIIHMX HAyKOBUX LIEHTpaX CBITY Ta YKpaiHu
i crocyiotbca BMI, MaioTh He nmile TeXHIYHE
CIpSIMyBaHHSI — 3HayHA iX YyacTMHa Oe3nocepen-
HbO CTOCYETBCSI T€OPETUYHOI ((DPyHIAMEHTAILHOI)
MeauiuHu. OmHUMHU i3 TIEpeloBMX HAayKOBHUX
LIEHTPiB, 110 IIPOBOASITH TAKOIO POIY JOCIiIKEeH-
Hs1, €, Hanpukiaan, CreHGOPACHKUIl YHIBEPCUTET,
CILIA, Ta PeitHcbko-BecTdanbcbkuii yHiBEpCUTET
Aaxena, HimeuunHa.

BapTto mam’satatu mpo nepeayMOBU BUHUK-
HeHHss BMI gk ranysi y CIIIA Tta kpaiHax 3axiu-
Hoi €Bponu y cepearHi XX CTOJITTS Ta “pyLIiiiHY
culy” LIbOTO TIPOLECy, KO CTaJu caMe JiKapi,
MpeACTaBHUKM KIiHIiYHOI MeauuuHu. B ocraHHi
IBa JECATUJITTA B YKpaiHi CIOCTEpIiraeTbCsl 3aro-
CTPEHHSI TUX caMMX IIpoOJjieM, 1o Oyau Xapak-
TepHi IJisI PO3BUHYTUX KpaiH ITiBCTOJITTSI Ha3a.:
KJTIIHILUCTHU, 5IKi (POKYCYIOThCS Ha TEXHOJIOTISIX Hi-
arHOCTUKHU, Mpo(UIaKTUKM Ta JIiKyBaHHsS, MalOTb
TpyAHoOlLi i3 (popMaiizalli€lo CBOEI HAyKOBOI poO-
0OTH B KOHTEKCTi HAyKOBOi arecTalii. ToMy eau-
HUM DpilIEHHSIM 1€l TpoOseMUu € TOLIUPEHHS
BbMI gk HayKoBOI cHeliaJbHOCTI TaKOX 1 Ha ra-
Jy3b MEIUYHUX HayK.

BBaxkaemo, 110 HoBa cneuiajibHicTh “bio-
MeAWYHa iHXEHEpisd Ta TEeXHOJOrii” (mexwiuni
HayKul) Mae yBiOpatu y cebe Taki “crapi” [9]
CHeliaJIbHOCTI:
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The specifics of admission and training in the re-
levant educational and scientific programs allow
applicants with different basic training to master
the knowledge of BME and conduct such re-
search.

The specific of doctors of sciences training is
different. To date, there is no relevant scientific
specialty in Ukraine. Therefore, at the highest qua-
lification level (Doctor of Science) we observe a
whole range of problems that were once inherent
in the bachelor and master levels [1]. Recently,
the Ministry of Education and Science of Ukraine
has brought up for public discussion a project of
the new list of scientific specialties [8]. The deve-
loped project envisages the implementation of a
new specialty "Biomedical Engineering and Tech-
nology" in the field of technical sciences. We
believe that this step fully reflects current trends
in scientific and technological development in
Ukraine and the world. At the same time, scientific
research conducted in the world and Ukrainian
leading scientific centers and related to BME has
not only a technical direction — many of them are
directly related to theoretical (fundamental) medi-
cine. Some of the leading research centers con-
ducting this type of research are, for example,
Stanford University, USA, and the Rhine-West-
phalia University of Aachen, Germany.

It is necessary to keep in mind the precondi-
tions for the origin of BME as a scientific field in
the United States and Western Europe in the
middle of the XX century and the "driving force"
of this process — physicians, representatives of
clinical medicine. In the last two decades, Ukraine
has seen the aggravation of the same problems
that were characteristic of developed countries half
a century ago: clinicians focusing on diagnostic,
prevention, and treatment technologies struggle
with formalization of their research in the context
of scientific attestation. Therefore, there is only
one way to solve the issue — to recognize BME as
a part of medical science.

We believe that the new specialty "Biome-
dical Engineering and Technology" (technical
sciences) should include the following "old" [9]
specialties:

e Biological and medical devices and sys-
tems (technical sciences);

e Transplantology and artificial organs (tech-
nical sciences);

e Biomechanics (technical sciences).
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e biosoriyHi Ta MeIW4YHI OpWJIagM i CHUCTeE-
MU (TeXHi4Hi HayKu);

e TpaHcIUIaHTOJIOTiA Ta IUTYYHI
(TexHiuHi HayKu);

e bioMexaHika (TeXHIYHi HAyKu).

HoBa crnemianpHicTh “bioMennyHa iHXKeHe-
pig Ta TexHOJorii” (mMeduuni HayKu) Ma€ CTaTu
MPaBOHACTYIMHUILIEIO Takux “ctapux” [9] cmeiri-
AJILHOCTEN:

e TpaHCIIaHTOJIOTiSI Ta IUTY4YHi
(MeauuHi HayKn);

e biomexaHika (MeaW4Hi HAyKK);

e MenuuyHa Ta OioJjioriyHa iH¢opMaTHKa i
KibepHeTuKa (MeAUYHi HayKu).

VY paMkax BHUCYHYTOI HaMM KOHLIETILil Hay-
KOBOI cneuiajibHOCTI “bioMenuyHa iHXeHepis Ta
TEXHOJIOTii” TPOMOHYEMO MJIsI TPOMaJIChbKOTo 00-
roBOpeHHsI (hopMajli3oBaHe 3MiCTOBE HAIIOBHEHHS
MpeaIMeTHOI 00JlacTi ABOX CKJIaJOBMX HOBOI Hay-
KOBoOi cneuiasibHOCTI. [TpormoHyeMo BUKOpUCTATU
xKypHai “Innovative Biosystems and Bioengineer-
ing” gK MalgaH4YuMK JJjI OOMiHY DyMKaMu IIOAO
nojablioro po3Butky BMI sik ocBiTHBOI Ta Hay-
KOBOI Trajly3i B YKpaiHi (Iporo3ullii mpocumo
HAJCWIATH Ha €JIEKTPOHHY aapecy peiakiii 4u
TOJIOBHOTO pemaxkropa’ ).

OopraHu

opraHu

IMACITIOPT CITEHIAJIBHOCTI
Biomennuna inxkeHepis Ta TeXHOMOTIT
(MenuyHi HAyKu) (MPOEKT)

Dopmyna cneyianvHocmi

lany3p TeopeTMYHOI MEAWIIMHM, 1O BUBYAE
B3a€EMOJi0 MeAWYHUX 1 Oi0JOTiUHUX TIPUJIALIIB,
MPUCTPOIB, BUPOOIB, MarepialiB i CUCTEM i3 Xu-
BUMM OpraHiamMamu, 110 OOyMOBJIeHA (hi3UYHUM,
XiMiYHMM Ta OioJIOTiYHMM BIUIMBOM. OCHOBHUMMU
HampsiMaMHM JOCJIJKEHb € eKCIIepUMEHTaJIbHE
BMBYCHHSI O€3MEeKM HOBUX MEIWYHMX i Oiosoriu-
HUX TIpWIaliB, MPUCTPOIiB, BUPOOIB, MaTepiaiiB i
cucTeM, BUBUYCHHS OiOoNOTiYHMX MeEXaHi3MiB ix mil
Ta NpOsIBiB HeOaXXaHMX MOOIiYHMX edeKTiB, a Ta-
KOX HOKJIiHIiYHEe BUBYCHHS iX €(PEKTUBHOCTI.

Hanpsamu docaidncens

1. JocnmigkeHHs MeXaHi3MiB BIUIMBY MeIU4-
HUX i GiOJOTIYHMX TPUJIAIiB, MPUCTPOIB, BUPOOIB,
MaTepiayliB i CHUCTeM Ha XWBiI 00’€KTH in vitro Ta
in vivo, BKJIIoYaro4yn gK (iziooriyHi, Tak i maro-
JIOTiYHi MPOLIECH.

* ibb@kpi.ua
" alexfbt@gmail.com
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The new specialty "Biomedical Engineering
and Technology" (medical sciences) should be-
come the successor of the following "old" [9] spe-
cialties:

e Transplantology and artificial organs (medi-
cal sciences);

e Biomechanics (medical sciences);

e Medical and biological informatics and
cybernetics (medical sciences).

Within the framework of our concept of the
scientific specialty "Biomedical Engineering and
Technology", we invite public discussion on a
formalized details of the subject area of the two
components of the new scientific specialty. We
propose to use the journal Innovative Biosystems
and Bioengineering as a platform for exchanging
views on the further development of BME as an
educational and scientific field in Ukraine (please
send your suggestions to the email address of the
editorial office” or editor-in-chief™).

SPECIALTY PASSPORT
Biomedical Engineering and Technology
(medical sciences) (project)

Specialty formula

The field of theoretical medicine focused on
the interaction of medical and biological devices,
tools, products, materials, and systems with living
organisms, due to physical, chemical and biologi-
cal effects. The main areas of research are the ex-
perimental study of the safety of new medical and
biological devices, tools, products, materials, and
systems, the study of biological mechanisms of
their action and manifestations of undesirable side
effects, as well as preclinical study of their effec-
tiveness.

Research areas

1. Research of the mechanisms of effect of
medical and biological devices, tools, products,
materials, and systems on living objects in vitro
and in vivo, including both physiological and
pathological processes.

2. Development and improvement of meth-
ods for assessing the effect of physical factors,
chemicals (toxicity, biocompatibility), artificial
and modified biological objects, mediated by the
use (application) of medical and biological de-
vices, tools, products, materials, and systems.
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2. Po3pobka Ta ymoCKOHaJIeHHSI METO.HiB
OLIIHKM BIUIMBY (i3nYHUX (PaKTopiB, XiMIUHMX
peYOBUH (TOKCUYHICTb, 0iOCYMICHICTB), INTYYHUX
i MmomndikoBaHUX OiOJIOriYHUX OO’€EKTIB, 110 OIO-
CepeNKOBaHWI BUKOPUCTAHHSAM (3aCTOCYBAHHSIM)
MEIWYHUX Ta Oi0JIOTIYHMX IpUJafiB, MPUCTPOIB,
BUPOOiB, MaTepialiB i CUCTEM.

3. ExcriepuMeHTanbHe (OOKIiHiYHE) BUBUEH-
Hs1 Oe3neku Ta e(PeKTUBHOCTI HOBMX MEIWYHUX i
OioJloriyHUX MpWIaAiB, MPUCTPOIB, BUPOOIB, Ma-
TepiajliB i cUCTeM, BKIIOYAOYM BU3HAYEHHS edeK-
TUBHOCTI cxeM (pexXUMiB) JIiKyBaHHSI, HiarHOCTU-
KM Ta Opo@illakKTMKM I1aTOJOriYHMX CTaHiB Ha
MOJEJIbHUX CHCTEMAaX.

4. CTBOpeHHSI Ta eKCIIepUMEHTaJbHEe BU-
BYEHHS OIOTeXHIYHMX i OI0TeXHOJIOTIYHUX CUCTEM,
CIIPSIMOBAHUX Ha BiITHOBJICHHSI Ta KOpeKilo (izio-
JIOTiYHUX (PyHKIIiA a00 KOHTPOJb (MOHITOPUHT)
(i3i0IOriYHOrO0 CTaHy OpraHi3My, BKJIIOYAIOUM Me-
TOAM MEeTa0oJIiYHOI, OiOMOJIEKYJISIPHOI, I'€HETUY-
HOI, KJIITUHHOI Ta TKAHMHHOI iHXXEHepii.

5. Po3poOka i1 ekcriepuMeHTajlbHe BUBUYCHHS
0e3MeYyHOCTi Ta e(heKTUBHOCTI METO/IB, IPUIaMdiB,
IIPUCTPOIB, BUPOOIB, MaTepialliB i cucrtem, IpHU-
3HAYEHUX JJIsSI 3aXMCTy OpraHi3My JIIOAWHU Bil He-
COPUSITIMBOIO BIUIMBY (Pi3WMYHMX, XiMIYHUX i Oio-
JorivHux akTopiB. CTBOPEHHS Ta BUIIPOOYBAHHS
MaTepialliB XiMiYHOIO i 0i0JIOTIYHOIO MOXOIKEHHSI
JIJISL IITYYHUX OPraHiB Ta IXHIX YaCTHUH.

6. Po3pobka MeTomiB i aJrOPUTMIB OLIiHKA
MEIUYHUX TEXHOJIOrii, 110 0a3yloThCs Ha BUKO-
pUCTaHHI HOBUX MEIWYHUX i OiOJOTriYHMX Ipuja-
JIiB, IMPUCTPOIB, BMUPOOiIB, MaTepialdiB i CHUCTEM,
Ha OCHOBiI BCTaHOBJIEHHSI CITiBBiIHOIIEHHS MiX
BUTpaTaMu i e(EeKTUBHICTIO, OE3IMeKOI0, SKIiCTIO
XKUTTS TMAalli€EHTa 3a aJbTepHATUBHUX CXEM JIKY-
BaHHS (Mpo(iJaKTUKK) 3aXBOPIOBAHHSI.

7. BUBUEHHS MEXaHIYHUX BJIACTUBOCTEM 1
CTPYKTYpHU O0i0JIOTiYHMX MaKpOMOJIEKYJ, KJIiTUH,
OIOJIOTIUHMX PIigUH, M’SIKUX i TBEpAMX TKAHUH
(GiopeoJiorii), OKpeMHX OPraHiB i CUCTEM JIIOAUHU
Ta TBAapUMH y HOPMi Ta IIPU IIaTOJOTii 3 METO
pO3pOOKM METOMIB JIiKyBaHHSI, MpO(ILIaKTUKKU Ta
JIiarHOCTUKM 3aXBOPIOBAHb.

8. BuBueHHS opradizailii, (PyHKIiOHYBaHHS,
PO3BUTKY, TMAaTOJIOTIYHUX CTaHIB JKUBUX CUCTEM
pi3HOro piBHSA Ha OCHOBI iH(OpMaLAHMX 1 Ki-
OEpHETUYHMX TIiAXOAiB, Y TOMY YHWCIi 3 METOI0
pO3B’si3aHHS 3aday MEIMYHOI HiarHOCTUKHU, IIPO-
FHO3yBaHHSI HaCJiIKiB 3aXBOpPIOBaHb, OLIHKHU
e(eKTUBHOCTI MEANYHUX BTPYYaHb i TEXHOJIOTIA.

141

3. Experimental (preclinical) study of safety
and efficacy of new medical and biological de-
vices, tools, products, materials, and systems, in-
cluding determination of the efficiency of treat-
ment regimens (modes), diagnostics, and preven-
tion of pathological conditions on model systems.

4. Development and experimental study of
biotechnical and biotechnological systems aimed
at the restoration and correction of physiological
functions or control (monitoring) of the physio-
logical state of an organism, including methods of
metabolic, biomolecular, genetic, cellular, and tis-
sue engineering.

5. Development and experimental study of
safety and effectiveness of methods, devices, tools,
products, materials, and systems designed to pro-
tect the human body from the adverse effects of
physical, chemical, and biological factors. Obtain-
ing and testing chemical and biological origin ma-
terials for the development of artificial organs and
their parts.

6. Development of the methods and algo-
rithms for evaluating medical technologies based
on the use of new medical and biological devices,
tools, products, materials, and systems, on the re-
lationship between cost and efficiency, safety,
quality of life of the patient in alternative treat-
ment (prevention).

7. Study of mechanical properties and struc-
ture of biological macromolecules, cells, biological
fluids, soft and hard tissues (bioreology), individ-
ual organs and systems of humans and animals in
normal and pathology in order to develop methods
of treatment, prevention, and diagnosis of dis-
eases.

8. Study of the organization, functioning, de-
velopment, pathological states of living systems of
different levels on the basis of information and cy-
bernetic approaches, including for solving prob-
lems of medical diagnostics, forecasting the conse-
quences of diseases, evaluating the effectiveness of
medical interventions and technologies.

SPECIALTY PASSPORT
Biomedical Engineering and Technology
(technical sciences) (project)

Specialty formula

The field of science and technology that in-
vestigates problems related to: creation of new and
improvement of existing medical and biological de-
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ITACIIOPT CITIEHIAJIBHOCTI
bioMenuyHa iHXKeHepisa Ta TEXHOJIOTIi
(TexHiyHi HayKu) (MPOEKT)

Dopmyna cneyianvHocmi

lany3p Hayku 1 TexHIKM, $Ka JOCIIIXYE
npobjieMu, TMOB’SI3aHi 3i: CTBOPEHHSIM HOBHUX Ta
YIOCKOHAJIEHHSIM HasiBHUX MEIWYHUX 1 OioJsioriu-
HUX MpWIagiB, IPUCTPOIB, BUPOOiIB, MaTepiajiB Ta
CHUCTEM; PO3POOKOI0 i BUKOPUCTAHHIM TEXHiYHMX
MPUCTPOIB IS YACTKOBOI ab0 IMOBHOI 3aMiHM Op-
TraHiB Ta iX YacTWH; MOCTIIKEHHSM MEXaHIYHUX
BJIACTUBOCTEI 0i0JIOTiYHUX O0’€KTIB i MEXaHiUHUX
SIBUIL Y HUX Ha BCiX PiBHSAX OpraHisailii Ta B pi3-
HUX CTaHax, 30KpeMa ¥ MaToJOTiYHUX, 3 METOI0
JIarHOCTUKW, CTBOPEHHS 3aMiHHUKIB TKaHWH 1
OpraHiB, po3poOKM METOAIB BILIUBY Ha IMPOLIECU B
KMBUX OO0’€KTaxX, CTBOPEHHS METONiB aHaji3y i
KOPEKIIii IPUPOTHMUX, TPYAOBUX I CHOPTUBHUX PY-
XiB, pO3pPOOKM METOMiB 3aXUCTy JIOAMHMU Ta TBa-
PUH BiJl HECHPUSTIUBUX BIUIMBIB MEXaHIYHUX
(haktopiB. Taki HmocligXeHHS BUKOPUCTOBYIOTH
pi3HOMaHIiTHI (i3U4YHi, XiMiuHi, Oi0JOTiYHiI SIBU-
1a, iXx B3aeMofilo (BIJIMB) 3 (HA) OGioJOriYHUMU
CUCTeMaMU Ha Pi3HUX PiBHSIX.

Hanpsmu docaioxcers

1. HocnigxeHHs (i3UYHUX, XiMiYHUX i Oio-
JIOTIYHMX OCHOB TOOYIOBU MEIUKO-IiarHOCTUYHUX,
JIIKyBaJIbHUX, TPOMiIaKTUYHUX, XipypriuHUX MPU-
JIafiiB, TIPUCTPOIB, BUPOOiB, MaTepiajiB, CUCTEM Ta
iX CKJIaJIOBUX YaCTHH.

2. JochimxeHHs1 Ta po3po0JIeHHSI HOBUX Me-
TOHIB i 3acobiB HiarHOCTYBaHHSI, BUMIipIOBAHHS
MEIUYHUX 1 OioJoriyHMX mnapameTpiB (ITOKa3HU-
KiB), a TaKOX CTBOPEHHSI METOMIB i 3aco0iB Iif-
BUILICHHS X TOYHOCTI Ta BipOTiIAHOCTI.

3. JochimxeHHs1 Ta po3po0JIeHHSI HOBUX Me-
TOMiB PO3PAXyHKY, MPOEKTYBAHHSI, BUTOTOBJEHHS,
YIIPaBJIiHHS SIKIiCTIO, HiarHOCTyBaHHSI, MaTeMaTU4-
HOTO Ta iHIIIOTO MOIEJNIOBAHHS MEAWYHUX Ta Oio-
JIOTIYHUX TIpUJIafdiB, MPUCTPOIB, BUPOOIB, MaTepi-
aJliB i cUCTeM, a TaKoX METOJiB, 3aC00iB i TEXHO-
eKCIUTyaTallil.

4. Po3po0JieHHS, MOCHiIKEHHS i1 onNTUMi3a-
i MEAWYHUX 1 OIOJIOTIYHMX CUCTEM 3a0€3MeUYCHHS
KUTTEMISTIBHOCTI B yMOBaX KOCMIYHOTO TOJILOTY,
a TaKoX B iHIIIMX €KCTPEeMaJIbHUX YMOBaXx.

5. Po3pobiieHHsST MeTodiB 0OpoOKM i peecT-
pauii MmeanuyHoi Ta OGioyioriuHoi iH(opmarii. Po3-
POOJIEHHST 1 YTIOCKOHATEHHST aJITOPUTMIYHMX i MPO-
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vices, tools, products, materials, and systems; de-
velopment and use of technical devices for partial
or complete replacement of organs and their parts;
study of mechanical properties of biological ob-
jects and mechanical phenomena in them at all
levels of the organization and in various condi-
tions, including pathological ones, for the purpose
of diagnostics, development of substitutes of tis-
sues and organs, development of methods of influ-
ence on processes in living objects, development
of methods of the analysis and correction of natu-
ral, working, and sport movements, development
of methods of human and animals protection
against adverse influences of mechanical factors.
Such studies use a variety of physical, chemical,
biological phenomena, their interaction (effect)
with (on) biological systems at different levels.

Research areas

1. Research of physical, chemical, and bio-
logical bases of construction of diagnostic, preven-
tive, surgical devices, tools, products, materials,
systems, and their components.

2. Research and development of new me-
thods and tools for diagnosis, measurement of
medical and biological parameters (indicators), as
well as development of methods and tools to im-
prove their accuracy and reliability.

3. Research and development of new me-
thods of calculation, design, manufacture, quality
management, diagnosis, mathematical and other
kinds of modeling of medical and biological devi-
ces, tools, products, materials, and systems, as
well as methods, tools, and technologies for their
maintenance, repair and operation.

4. Development, research, and optimization
of medical and biological life support systems in
space flight conditions, as well as in other extreme
conditions.

5. Development of methods for processing
and registration of medical and biological infor-
mation. Development and improvement of algo-
rithmic and software methods and means of study-
ing the organization, functioning, development,
and pathological conditions of living systems at
different levels of organization.

6. Development, research, and optimization of
intelligent biotechnical systems, as well as means of
biosafety provision (including control and forecas-
ting) based on the achievements of basic medicine,
physicochemical biology, bioengineering, and com-
puter technology.
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rpaMHUX METO[iB Ta 3acO0iB BMBUEHHSI OpraHiza-
mii, ¢GyHKIIOHYBAaHHSI, PO3BUTKY 1 IaTOJOTiUHMX
CTaHiB XXMBUX CUCTEM Pi3HOTO PiBHSI OpraHizarliii.

6. Po3pobieHHST, HOCTiMKEeHHS W ONMTHMi3a-
i iHTeJeKTyaJJbHUX OIOTEeXHIYHMX CHCTEM, a Ta-
KOX 3aco0iB 3abe3nedyeHHs1 0io0e3neku (BKIOYa-
I0UM KOHTPOJIb i MPOTHO3YBaHHsI) HAa OCHOBIi IIO-
CSTHEHb (yHIAMEHTaJbHOI MeAULIMHU, (i3UKO-
XimMiyHOI OioJjiorii, OioiHXeHepil Ta KOMIT IOTEPHUX
TEeXHOJIOTi1A.

7. Po3pobieHHs ¥ onTUMi3allisi cxeM Io0y-
JIO0BU Ta (DyHKIIIOHYBaHHS TeJeMEIUYHUX TpUJia-
JliB i CUCTEM.

8. Po3pobneHHsT MeTomiB, 3aco0iB Ta IOCIi-
JDKEHHSI MEXaHIYHUX BJIACTUBOCTEM i1 CTPYKTypu
JKMBOI MaTepii Ha BCiX PiBHSIX ii opraHizailii, 30K-
pema pyxy OioNOTiYHMX piIMH, TEIJIO- i MacoIle-
peHocy, Hampyr i medopMaliii y KIiTMHax, TKa-
HUMHax i1 opraHax, MeXaHiYHMX OCHOB peryJsilii
(yrpaBiiHHsI) B 6i0JIOTiUHUX 00’ €KTaX.

9. Po3pobneHHsS Ha OCHOBI METOJIB MeXaHi-
KM 3aco0iB [JI JOCHiIKEeHHSI BJIacTUBOCTEH i
SIBUL Yy XXWBUX CHUCTeMax, s CIPSIMOBAHOIO
BIUIMBY Ha HUX i 1X 3aXMCTy BiJ BIUIMBY 30BHilll-
HiX (akTopiB.

10. Po3pobaeHHsT i CTBOpeHHsI amapariB,
MPUCTPOiB, BUPOOiB, MaTepialliB i cucteM, siKi 3a-
MiHIOIOTh OpraHM JIIOAMHM Ta TBapWH, a TaKOX
OKpeMi ixHi pyHKIii.
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