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«biomeau4Ha iH/KeHepis»
TPeTHOro (0CBiTHHO-HAYKOBOI0) PiBHSA BHIIOI OCBITH
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JIMCT NIOT'OPKEHHSI
OCBITHbO-HAYKOBOI IPOrpamMu
«biomeouuna inxcenepiny
cneniaabHocti 163 Biomeouuna inycenepin
TPeThOro (0CBiTHLO-HAYKOBOI0) PiBHS BHIIOT OCBITH

Y3IO/UKEHO

HeWMOP
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B.o. navansnuka Bijytity JIA ta BC350

I.B. Py6an

PosrnsnyTo Ha 3acinaHHi
Buenoi pagu ¢axynsrery EJIBI
[Ipotokon Ne 1 Bix 25.01.2021 p.

Jexan paxyisrery EJIBI
C}""Z‘ A.B. BacsiHOBHY

I

IlpencraBuuku podoroaaBuis

Jlupextop YKpaiHCEKOro HayKOBO-IOCIIiIHOIO
IHCTUTYTY NPOTE3yBaHHSI, IPOTE300y1yBaHHS
Ta BiZTHOBJIEHHS MPALe3aTHOCTI

I"onosuuii nikap /1Y «IHcTuTyT MeuuHO1 pamionorii IaOHmnﬂ'L

im. C.IL I'purop’eBa HAMH VYkpainu»

IIpeacTaBHUK pau MOJIOAHX BYEHHX
HaykoBoro ToBapucTBa MOJIOAHX Y4eHHX
['onoBa paau MOJIOANX BYEHHX

PO3POBJIEHO

IIpoexTHa rpyna:

KepiBHUK NPOEKTHOT IpymHn:

Aspysin Orer I'puropoBud, 1.1.H., mpogecop,
3aBigyBa4 kapenpu BMI, XHYPE

YJIEHH IIPOEKTHOI IPYIIHN:
Mys3uka Karepuna MukonaiBHa, 1.T.H., mpodecop,
npodecop kadheapu BMI, XHYPE

[Ipacosn Irop BikropoBuY, I.T.H., JIOIEHT,
npodecop kadenpu bijMl, XHYPE

Hocogra Tersna BirtaniiBHa, K.T.H., JIOIEHT,
noueHt kadenpu BMI, XHYPE

HavansHUK HaBYaIBEHOTO BiUILTY

A.B. MixHoBa
202 7p.

3aBixyBay BiUIiTy aclmipaHTypH Ta
JOKTOPAHTYpHU

«Z3» &;{

PosrnsHyTo Ha 3aciganHi
kadenpu BMI
ITporokon Ne 6  Bix 02.12 .2020 p.

3aBimyBau kadenpu BMI

B.I1. Manakos
207 p.
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O.I'. ABpyHiH

K.M. My3uka
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IIEPEIMOBA

Po3pobiieHo po6o4oro rpynoro y ckiuazii:

1. ABpyHin Oner — I-p TeXH. HaykK, nmpodecop, 3aB. kadeapu
['puropoBug OiomenuuyHOi  iH)KeHepii  XapKiBCHKOro
(KepiBHMK MPOEKTHOI HaI[lOHAJILHOTO YHIBEPCUTETY
TPYIIN) pa/iioeIeKTPOHIKH

2. Mysuxka Karepuna — J-p TexH. HayK, npodecop, npodecop
MukosaiBHa kadenpu OGiomMequ4YHOT 1HKeHepil

XapKiBCbKOTO Hal[lOHAJILHOTO

YHIBEPCUTETY pPaJloeNIeKTPOHIKU

3. Ilpacon Iron — J-p TeXH. Hayk, JOLEHT, Ipodecop
BikTopoBuu kadenpu OiomequIHOT 1HKeHepil
XapKiBCHKOTO HalliOHAJIBHOTO

YHIBEPCUTETY padioeeKTPOHIKH

4. HocoBa Tetsina — KaH/. TeXH. HayK, JOLEHT, JOLEeHT
BirarniiBHa kadenpu GiomeTM4HO1 1HKeHepii
XapKiBCHKOTI'O HALIOHAIIBHOTO YHIBEPCUTETY

pa/lioeNeKTPOHIKH



1. ITpodins ocBiTHLO-HAayKOBOI nporpamu «biomMennyHa inKeHepis»
3a cneniajbHicTio 163 BiomeauyHa iHxKeHepis

1 — 3araabna indgopmanis

IToBHa Ha3Ba 3aKJaLY
BHINOI OCBITH Ta
CTPYKTYPHOIO Mipo3aity

XapKiBChKHi HalllOHATLHUI YHIBEPCHTET PaslioeIeKTPOHIKH
daxynbTeT eJIeKTPOHHOI Ta GioMeuYHOT iHXKeHepil
Kadenpa 6ioMe1nuHOi imXKeHepii

CryniHb BHIIOT OCBITH T2
Ha3Ba KBaJidikamii
MOBOIO OPHTIHATY

Joktop dinocodii
JloxTop ¢inocodii 3 GiomeTnuHOI iHKEHEpii

Odiniiina Hazsa
OCBITHBHOI IpOrpamMmu

Biomenuuna imxenepis (Biomedical Engineering)

Tun puniomy Ta obdcsar
OCBITHBLOI IPOrpamMu

Jlunutom noxropa ¢inocodii (PhD), oqunuunuit, 30 xpeautis EKTC
OCBITHBOI CKJIaJI0OBOI OCBITHBO-HayKOBOI1 IIPOIpamH,
TEPMiH OCBITHBOI CKJIAZIOBOI OCBITHHO-HaYKOBOI mporpamu — 1 pik

HasiBHicTh akpeauTamii

Ilnka/piBens HPK Vkpainu — 8 piens, FQ-EHEA — Tperiit nuxi,
EQF-LLL — 8 piesn
IlepenymoBu HasBHicTh cTyneHs Marictpa (a60 0CBiTHBO-KBaTi(iKaliiHHOro piBHS

crelianicTa)

MogBa BHKJIAJaHHA

YkpaiHcbka

Tepmin il ocBiTHLOT
nporpamMu

Jlo MOBHOTO 3aBepIIEHHS NMepiojly HaBuyaHHs a00 HACTYIMHOTO
OHOBJICHHSI TIPOTPAMH

InTepHer-aapeca
NOCTii{HOro po3MileHHs
OMHCY OCBITHBLOY
nporpamMH

http://nure.ua/branch/viddil-aspiranturi-ta-doktoranturi/specialnosti-ta-
osvitno-naukovi-programi/163-biomedichna-inzhenerija-phd ‘

2 — MeTa 0CBiTHBO-HAYKOBOI NIPpOrpamMH

I[TiaroToBKa BHCOKOKBaNi(piKOBaHMX KOHKYPEHTOCIIDOMOXXHHX, IHTErpoBaHMX y EBpone#cpkui Ta
CBiTOBHII HayKOBO-OCBIiTHil mpocTip (axiBiiB, sAKi BOJOMIIOTH CHCTEMOIO 3HaHb Ta YMiHb y raiys3i
GioMeuuHOI iHXKEeHepil Ta TEXHOJIOTIH, 31aTHUX BUSABIIATH Ta PO3B’SI3yBaTH aKTyalbHi HayKOBi 3a/1a4i,
IIPOBOJMTH CaMOCTiiHI HAyKOBi JOCITiIKeHHS; HaOyTTs YyHiBEpCaIbHHX HAaBHKIiB JIOCIiHHKA,
JOCTATHIX Ul TNPOBEJEHHS Ta YCHIIIHOTO 3aBepIICHHS HAYKOBOTO JOCHIUKEHHS 1 MOJaIbIIOl
HayKOBO-IIEarorigHoi Ta npodeciiiHo-HayKoBoi MisIBHOCTI 3a paxoM.

3 - XapakTepHCcTHKA 0CBITHHO-HAYKOBOI IPOrpamMH

IIpeamerna obacTe
(rasy3b 3HaHb,

16 Ximiyna ta GioiH)XeHepis
163 biomenuyHna iHXeHepis

crneniaJbHICTh)
OpienaTanis ocBiTHLOT OcBiTHBO- -HAayKOBA NPOTpaMa IPYHTYEThCS HA pe3ylbTaTax Cy4acHHX
NporpaMu HAYKOBHX JIOCJII/DKEHb Y cq)epl OGioMenuyHOT 1 mx(eﬂepu

CHpﬂMOBaHa Ha arcryam;m aCIICKTH C[IelllaJlLHOCTl B paMKax HKOI
MOJKJIMBA ITOJAJIbIIIa HAYKOBaA Ta BUKJIaJallbKa JSUTBHICTE.

OcHoBHuii okyc
OCBiTHBOT MpOrpaMu Ta
cneniaxizanii

HabyTTss HeoOXiZHMX JOCHIIHUIBPKAX HABUKIB JUIS HAyKoOBOI Ta
npodecitHol AisUIBHOCTI, BUKTaAaHHs CIIeMiaIbHAX JUCLHMIUTIH B rarysi
GioMenuuHOI iH)KeHepil, a TakoX KoMepliamizamii pe3ysnbTaTiB
JIOCIT THUIBKOT TisTBHOCTI Ta TpaHChepy TEXHOJIOTIH.

Knrouoei cnoea: GiomenuyHa iHXXEHEpis, MaTeMaTHYHE MOJIEIIOBAHHS
OloMeqUYHHX MpPOLECiB Ta CHCTEM, METOAM aHamidzy OioMeIHYHMX
JaHUX, CHCTEMHE MPOEKTYBaHHsS OiOMEIMYHHMX KOMIUIEKCIB, 1H)KEHEpis
MEJIMYHMX 3HaHb, CydYacHa JiarHOCTHKa, Tepamis Ta peabimitanmis,
IHTENIEKTyalIbHI TEXHOJIOT1].




OcobmBoCTI NporpamMu

[TinroroBka nokTOpiB (inocodii 3a OCBITHLO-HAYKOBOI MPOrpaMoKQ
«Biomeuuna imkenepis» B XHYPE Gyae Bifpi3HATHCH BiJl MArOTOBKH
nomi6HUX B iHIIMX 3aKJajJaxX BHINOI OCBITH 3a paxyHOK (GopMyBaHHS
HayKOBO-TEXHi4HOrO cBiTormsmy (axisms, ske Oyxe BKIIOYATH
06O0B’3KOBY Tpialy — aBTOMATH3allis OOPOOKH MeIuKO-6i0IOriYHEX
CHIHAIB Ta JaHWX, aBTOMATH3allis IPOEKTYBaHHS eJIEKTPOHHUX 3ac00iB
GioMeMYHOI iHXKeHepii, BUKOPUCTAHHS MIKPONPOIIECOPHOI TEXHIKH Ta
KOMIT FOTEPHUX KOMILIEKCIB 1 CHCTEM.

3MICT HAayKOBOI CKJIaJIOBOI OCBITHBO-HAyKOBOI MPOrpaMH BH3HAYAETBCA
1HIMBiyaJIbHUM HAaBYAJIBHUM ILIAHOM 3100yBaya.

a0

4 — IlpuaaTHiCTH BHIIYCKHHKIB
alEBJANITYBAHHSA T NOAAJILIION0 HABYAHHS

IIpupaTnicTs A0
npaneBJIamTYBAHHS

Bimnosiguo mo knacudikaropa mpodeciit (JJK 003:2010), moxrop
dinocodii 3i cneuiansrocti 163 Biomemuuna imkeHepis Mae Oyt
HiArOTOBJICHHUH Ha TakKi MOCaIH:

2111.1 — HaykoBHii criBpOOITHUK (MeauuHa (i3HKa)

2149.1 — maykoBuii criiBpoGiTHUK (GioMeau4Ha iH)KEeHepis) .
2149.2 — imxeHep GioMeAUYHMIHA

2149.2 — xoncynsTauT (y ramysi 6ioMeIUIHOI iHXKEHepii)

2149.2 — imxeHep 3 AKOCTI

2149.2 — po3poOHHK cHCTEM (KpiM KOMII IOTEPIiB)

2310 — BUKJIa/la4i yHIBEPCUTETIB Ta BUIIMX HABYATbHHX 3aKJIa/liB
2310.1 — noxTopaHT

2310.1 — moueHT.

Jloktop inocodii 3i cnemianbrocti 163 Biomenuyna imxeHepis MOXKe
3aiiMaTH mocagd B KOMIAHIAX, MiAMPUEMCTBAX, MEAMYHHX 3aKiazax,
MPOEKTHUX Ta  AOCHIAHMIBKHX  IHCTHTYTaX  TEXHIYHOrO  Ta
indopMmaniiinoro cexropa, B ramy3i NpPHKJIAJHHX HayK Ta TEXHIKH;
KOMIT'IOTEPHOI HAayKHM Ta TEXHiKH, [OCaau y Bijulimax i maGoparopisx
HAayKOBUX Ta HaBYaIbHHX YCTAHOB, iH)KEHEpHI mocajau y BiUIax Ta
naboparopisix  MEJAMYHMX  YCTaHOB, npodinbHuX  Kadempax
YHIBEPCHTETIB, aKaJieMiil Ta iHIIHX 3aK/IaJliB BUIIOI OCBITH.

Ioaanbme HaBYAHHA

3106yTTs HAYKOBOrO CTyIeHs JokTopa Hayk. [TinBuinenns kpanidikauii
y  HayKOBHX  YCTAaHOBaX, 3aKjiajaX  BHINOi  OCBiTH, Ta
BHCOKOTEXHOJIOTIYHIX KOMIIaHIsX.

5 — BukJiagaHus Ta OMIHIOBAHHSA

Bukiaaganag Ta
HABYaHHSA

JlexuiliHi Ta MpPaKTH4HI 3aHATTS, CaMOCTiiHa pobOTa, KOHCYIbTalii i3
BUKJIaZayamMu, poboTa 3 HayKOBOIO JIITEPaTypoOlO, y4acTh B HAyKOBHX
KoH(EepeHIisAX, ompamoBaHHs mNyOnikamii y mnpoBimHMX (axoBux
BHUIAHHSAX TEXHIYHOTrO0 CHpSMYyBaHHs, HANHCAHHA HAYKOBHX IIpallb,
IiZIrOTOBKA JMcepTalliifHoi po6oTH.

OuiHoBaHHA

JudepenniiioBani  3amik{, TOTOYHE OIHIOBaHHA  (TECTYBaHHS,
BHUKOHAHHS IPaKTHYHUX  poOiT, mpe3eHTalliif, IHAMBIAyaIbHHX
JOCTiIHAIBKUX 3aBIaHb), aTecTallii IpPOTArOM HaBYAIBHOIO POKY,
Npe3eHTallis BIACHMX HAYKOBHUX JOCATHEHb, 3aXHCT JMCEpPTalliiHOI
po60TH, NpoMiXKHa aTecTanis HaykoBoi ckianosoi OHIL.

6 — IlporpamMHi KOMIETEHTHOCTI

InTerpanbna
KOMIIeTeHTHICTh

31aTHICTH PO3B’A3yBaTH KOMIUIEKCHI mpobiieMu B ramysi GiomenuuHos
iH)KeHepii, NpPOBOAMTH JOCITIAHHUIBKO-IHHOBALfHY MisSJBHICTH, IO
nepenbadac rIHOOKE OCMMCIICHHS HasdBHHX Ta CTBOPEHHS HOBHX
LiJiCHHX 3HaHb, a TAaKOX TPAKTUYHE BIIPOBA/DKEHHS OTPHMaHHX
pe3yJbTaTiB.




3araabHi
xomnerenTHocTi (3K)

3K1. 31aTHICTh BUIGHO CIIUIKYBAaTHCA iHO3€MHOIO MOBOIO B YCHIi Ta
MUCBMOBili (opMi 3 TNMTaHb, WO CTOCYIOThCS ChepH HAYKOBHX
JOCTIDKEHb, 3 KOJIEraMH, HayKOBOIO CIUIBHOTOI0, CYCHUIBCTBOM Y
uislomMy Ta opMyBaHHs 3JaTHOCTI JIO TOMIYKY, OOpOONeHHs Ta aHaTi3y
indopMmaii 3 pi3HuX Jpkepen (IHIOMOBHOI JIITEPaTypH 32 (baxom)

3K2. 3parHicts cOpPMYBaTH CHCTEMHHH HAyKOBHH CBITOIJIAL,
OMaHyBaTH NPHHIMNIM KPUTHYHOrO MHMCIICHHS, OCHOBH npodeciinoi
€THKH Ta 3arajlbHOro KyJIBTyPHOTO Kpyro3opys;

3K3. 31aTHICTH JEMOHCTPYBATH TNOBEIIHKY 3pinoi ocoGucToCTi, sSKa
BOJOMiE€ IUTICHUM Ta CHCTEMHHM IICHXOJIOTO-TIEAroridyHiM T
HayKOBHM CBITOIJISIOM, PO3yMIHHSAM 3aBJIaHb Ta METO/IiB BUKJIAJIaHHS
Ha Cy4acHOMY erami PO3BHTKY CYCHIBCTBA Ta OCBITH; ONaHYBAaHHS
6a30BUMH 3HAHHAMH 1 YMIHHHMPI HayKOBOTO MOLIYKY Ta BMIHHSAMH
BHKODHCTaHHs HOro pe3yJ]bTaTiB B pealbHii npaxmqnm JiSTBHOCTI;
fKa 3aCTOCOBYE NpHioMH edeKTHBHOI KOMyHikawii B mpodeciiiHomy
CepeOBHII;

3K4. 3paTHiCTH BYMTHCS 1 OBOJIOJIBATH Cy4YaCHHMH 3HaHHSIMH,
3ATHICTh O INOIIYKy, OOpoONEeHHs Ta y3arajlbHEHHA indopmanii 3
pi3HHMX JKepen; BUIbHE CIJIKyBaHHsS B yCHii Ta nUCLMOBIH (dopmi 3
[IMTaHb, L0 CTOCYIOThCs C(eph HAYyKOBHX MOCII/UKEHb, 3 KOJEraMH,
HAYKOBOIO CIIBHOTOIO, CYCHIIBCTBOM Y IIUIOMY JEpPXaBHOIO Ta
1HO3EMHOIO MOBaMH;

3K5. 3maTHiCTH 3aCTOCOBYBaTM TEOPETHYHI Ta MNPAKTHYHI OCHOBH
METOJIONIOTii Ta TEXHOJOTiH aHami3y AAHHX; 3/aTHICTH peali3oBYBaTH
METONH # aNropUTMH IHTENEKTyaJIbHOTO aHam3y JUIS  JIOCTTJDKEHHS
XapaKTepUCTHK i TOBeiHKM CKIaJHHX OG'€KTIB i CHCTEM; 3/aTHICTD
TepeBipATH SKICTh 1 NPAaKTHYHICT OTPUMAHHX pe3ynbTaTiB  Ta
iHTeprpeTyBaTH pe3y/IbTaTH aHali3y JaHHX;

3K6. 3natHicTh BUKOHYBATH OpHUTiHAIBHI JOCHI/DKEHHS, JOCATaTH
HAYKOBHMX pE3yNbTaTiB, SKi CTBOPIOIOTh HOBi 3HaHHA 1 MOXYTb OyTtu
omyOJIikoBaHi Y npommmx Hayxosnx BUJIAaHHSX; 3JaTHICTH JI0
NPOJYKYBAHHS HOBHX ineit i po3B’s3aHHS KOMIUIEKCHHX mpoOieM Ha
OCHOBi  3aCTOCYBaHHS METOJOJIOTiI HAYKOBUX JOCIUDKEHb Ta
iHCTpYMEHTIB HayKOBOI HisIBHOCTI.

Cneniaashi (PaxoBsi,
npeaMeTHi)
KOMIIETeHTHOCTI

®K1. 31aTHICTS 3HAXOMMTH i aHANI3yBaTH HEOOXinHy iHpopMaliio s
BUpIIIEHHS 3aBJaHb, fKi BaXKO (bopMa.nisyiOTbca obpobnsaTH  Ta
BHJTyHaTH Me/IMYHi 3HAHHS Ta NPUMaTH pilleHHs B raty3i 6ioMeuYHOL
iHKeHepii;

®K2. 3natHicTh p03p06nam MeTOaH iH)KeHepii MEIMYHHX 3HaHb i
BHKOPHCTOBYBATH INTYYHHM IHTENEKT IIiJl Yac reHepaii ynpasIiHChKHuX
pilneHs; '
®K3. 3paTHIiCT 3aCTOCOBYBATH MEIWYHI 3HAHHSA 1 PO3YMIHHS JUIA
BU3HAUYEeHHs, (OPMYIIOBAHHS Ta Bnpxmex—mx IH)KEHEPHUX 3aBJIaHb 3
BHKOPHCTAHHAM 3arajlbHOBKUBAHHX METO/IIB;

®K4. 3paTHicTs [0 TeEpernsmy ICHYIOYMX KOHIEmIid GlomenuuHol
imKeHepii, GioiHkeHepii Ta OXOPOHM 37I0POB’S 3 MO3HUMIH KPHTHYHOIO
OCMHCJEHHs 1 ajanTanii HOBOCTBOPEHHX TEXHOJOTIH, MUIAXOM
reHEepyBaHHS OPUTiHATBHUX TiNOTES;

®K5. 3parHicTh CKOPHCTATHCS  IHTEIPOBaHMMH  Cepe/IOBHINAMM
MpOrpaMyBaHHS Ta CIEUiaIbHUMM IPOTPAMHMMH 3aco0aMu  JUId
YHCENbHUX 1 aHAITHYHAX PO3PaxXyHKiB;




®K6. 3naTHicTh OOTPYHTOBYBAaTH Ta 3aXMINATH BUKOPHCTaHI crpa'reri'i
NpOBE/EHI EKCIIEPUMEHTH Ta 3aCTOCOBAHI METOJIM lﬂxenepnux 1 TOYHHUX
HAYK Ul BHpileHHs TpoGiem B Giomorii, MemMIMHi, MeIM4HiA Ta
GioiHxeHepii.

7 — IIporpamMHi pe3yJibTATH HABYAHHA

[1OBHMHHI IEMOHCTPYBATH 3HAHHS 3 IPeIMETHOI 06acTi:

[IPH1. OnanyBaHHS iHO3€MHOI MOBM Ha piBHI JOCTaTHBOMY JUIA
Tpe/ICTaBIICHHS Ta 06rOBOpEeHHS pe3yJbTaTiB CBOEI HayKoBOi (TBOPYOL)
JUSUTBHOCTI 1HO3EMHOIO MOBOIO (anrmﬁcsxoro a0 iHIIOIO, BiAMOBIIHO
10 crenuiky CreniatbHOCTI) B yCHilM Ta MUChMOBiH (opMi, a TakoXK
Ui TIOBHOTO pO3YMiHHS IHIDOMOBHHMX mNpodeciiHuX, HayKOBHX Ta
HaBYaJIBHHUX MyOJIiKaIiif 3 BiMOBIIHOI TEMATUKH;

[IPH2. BosioziTi HABUYKAMH KPUTHYIHOIO aHaIi3y HaykoBoi iHdopmauii
Ta pe3ylbTaTiB HAyKOBHX JIOCII/UKEHb, PO3YMITH 0co0IHUBOCTI
B32€MO3B’ 3Ky HayKOBHX i TEXHIYHHX 3aJ1ad 3 Cy4aCHHMH COLiaIbHUMH
Ta eTHMYHMMH npoOjieMaMH, 3aCTOCOBYBATH omnmaﬂi 3HAHHSA TIpH
BHpIIICHHS HAyKOBUX MPOGJIEM Ta MPHKJIATHUX NPOEKTIB;

[IPH3. BHKOpDHMCTOBYBATH 3HAHHS IIPO IICHXOJIOTIYHO- nearoriuni
0COBGNMBOCTI HAYKOBO-MENAroriyHoi MisSUIBHOCTI B MpodeciiHOMY
OCBITHBO-HAyKOBOMY TpoIeci @pu po3podmi Ta  BUKIAJaHHI
CIeliaIbHUX JUCIHUILTIH;

[IPH4. HaGyTTs yHiBepcaJlbHHX MOBHHX HABMYOK NOCHIJHHMKA, IIO
JIO3BOJIAIOTH OOMpaTH ONTHMaIbHI (OpMHM Ta JKaHPH MOBJICHHS JUIA
nofaHHs HAyKoBOI iHdopmarii Ta IXHBOIO BHKOPHUCTAHHSA Y
efaroriuiii AisSUTHHOCTI; 3acTOCYBaHHS TPUHIMIIB IAOTOBKH Ta
NPOTOJIOMIEHHS pe3yIbTaTiB JOCITI/PKEHHS 32 YMOB JIOTPUMAaHHS BHMOT
aKaJeMidHoOi eTHKH Ta JOOPOYECHOCTi, BHKOPHCTaHHS BiIMOBIIHHX
3ac00iB BUpaXEHHS HAYKOBOI JlyMKH;

[IPHS. HabyTTs 3HaHb Ta PO3yMiHHS OCHOBHHMX METOJIB aHAJi3y AaHHX
Ta BMIHHS 3aCTOCOBYBAaTH iHCTPYMEHTH Ta MOJENi aHali3y JaHHX B
JIOCIIIKEHH] peaJIbHUX CHCTEM;

[TPH6. I'mu60oKko po3yMiTH 3araibHi NPHHIMMIIK i METOIOJIOTIIO HAYKOBHX
NOCTi/DKEeHb, 3acTOCYBaTH iX Yy BIACHHX JOCHIDKEHHAX Ta Y
BUKJIANALBKil MPaKTHIli; TUIAHYBaTH | BUKOHYBATH €KCIIEPUMEHTAIbHI
Ta/ab0 TeOopeTHYHi JOCHI/DKCHHS 3 BHUKODHCTaHHSM  Cy4YaCHHMX
{HCTpYMEHTIB, KDHTHYHO aHATi3yBaTH Pe3yNbTaTH BIACHUX JOCIIUKEHb
i pesynbTaTM iHIIMX MIOCITIJHHMKIB y KOHTEKCTI YCBHOTO KOMILIEKCY
CyYacHHX 3HaHb LIOZIO0 JOCIiKyBaHOI Mpobiemy;

[IPH7. KoHcTpyioBaTd 3MICT HaBYaHHsS, BiIOMpaTH TOJIOBHE,
peami3oByBaTH iHTerpaliiHMHi MiaXil B HaBYaHHI; e(pEKTHBHO
IUIAHYBaTH i OPTaHi30BYBATH 3aHSATTS 3 BUKOPHCTAHHAM JMCTAHLIAHKX
Ta IHTEPaKTHBHUX METO/IiB HaBYaHHS,

[IPH8. Bomomity iHCTpyMEHTaMH  HAayKOBOTO  JOCIHI/DKEHHS,
3aCTOCOBYBAaTH CydacHi iHQopMamiifHi TexHonoOrii y Ppi3HHX BHAaX
npodeciiHol JiSUTBHOCTI, aHai3yBaTH, CHCTEMaTU3yBaTH,
y3arajipHIOBaTH 1 MyOJNiYHO TNPENCTABIATH pe3yNbTaTH BHKOHAHHUX
HAyKOBHX  JOCIHi[DKeHb,  Bi3yamisyBaTH  NOTeHHilHi  obnacri
3aCTOCYBAaHHS OTPHMAHHMX Ppe3yJIbTATiB; NPOBOJMTH TEOPETHYHI i
eKCIIEpUMEHTANbHI  JOCHI/DKCHHS, MaTeMaTWyHe H KOMII'IOTepHe
MOJIETIOBAHHS 0i0JIOTIYHHUX MPOIIECIB 1 CHCTEM.




8 — PecypcHe 3a0e3nedeHHs peaJizanii nporpamu

Kanpose 3a0e3neueHns

Peanizanis 0CBITHBO-HAyKOBOI NMporpaMu 3abe3nedvyeTbest BUKIIaJadyaMu
BHCOKOI KBamidikallii 3 HAyKOBUMH CTYIECHSIMH Ta BYCHHUMH 3BaHHAMH,
SKi MalOTh BEJMKHI JOCBiJl HABYATBHO-METOIUYHOI, HayKOBO-IOCIiAHOI
po6oTH Ta BiAMOBiNAIOTH BMMOraMm, siki Bu3HadeHi JlineHsiHUMH
YMOBaMH IIPOBAJKEHHS OCBITHBOI MiSTIBHOCTI.

MarepiajabHO-TeXHiYHe
3abe3neveHHs

MarepialbHO-TEXHIUHE 3a0be3ne4eHHs Bi/ITIOBi1a€ BUMOTaM
JlineH3ifHUX yMOB NPOBA/DKEHHS OCBITHBOI AiSJIBHOCTI, B TOMY YHCII
BKIIOYae B cebe cmemiamizoBaHy IpoOJIeMHY HayKOBO-AOCTiIHY
naboparopito MEIUYHO- Ta E€KOJOTIYHMX MIKPOKOHTPOJIEPHHX CHCTEM,
aHaTOMi4YHy Ta GioJIOriYHy ayANTOpPiI0, MyJIbTHMEIIHHY ayIHTOPIIO, SK]
HanpasiieHi Ha 3100yTTsa crnenianbHUX ((paxoBHX) KOMIIETEHTHOCTEH,
OBOJIO/IIHHS NTPAKTHYHMMM HABHYKAMH B Taly3i GioMeIu4HOl iHKeHepii.
3n00yBaui ocBiTH 3abe3medeHi KOMIT IOTEPHUMH POOOYMUMH MiCISIMH,
MyJbTHMENIMHUM OONaJHAHHSM, YCTaTKyBaHHSM, HEOOXIIHHMH UIi
BUKOHAHHS HABYAIbHUX IUIaHiB. 3m00yBaui ocBiTH 3abe3neyeHi
ryproxuTtkoM. HasiBHa coniaibHO-1100yTOBa iH(pacTpyKTypa.

Indopmaniiine Ta
HABYAJIbHO-MeTOAHYHE
3a0e3ne4eHHs

Bigmosigno o Bumor JlineH3iHHMX YMOB IPOBA/PKEHHS OCBITHBOI
NsTIBHOCTI BKIIFOYaE B cebe pecypcH HayKoBoi 0i01i0TeKH, el1eKTPOHHUM
apxiB Bigkpuroro goctymy (Open Electronic Archive of Kharkov
University of Radio Electronics), enekTpoHHi HaB4alibHI pecypcH, Bed-
caiit XHYPE Tta xadenpu GiomenuyHol iHXeHepil, Ha SKUX pO3MileHa
OCHOBHA iH(opMallis moa0 ocBiTHROI AisutbHOCTI 32 OHII, B ToMy uucni
B CHCTEMi JUCTAHL[IHHOrO HaBYaHHS.

VHiBepcurer Hajgae goctyn a0 mepexi Wi-Fi ta Intepuer, 3abeznedeno
JOCTYII I0 HayKomeTpuuHHX 6a3 nanux Scopus, Web of Science.

9 — AkaaeMigHa MOOLIBHICTE .

HanjonanbHa KpeauTHA
MOOLIbHICTD

3niMCHIOETHCS HA MiACTaBi ABOCTOPOHHIX AOrOBOPIB MK XapKiBCHKUM
HaI[lOHATbHUM YHIBEPCHTETOM Pa/liOe/IEKTPOHIKM Ta 3aKjaJaMd BHILOI
OCBITH YKpaiHH.

MixkHapoaHa KpeauTHA
MOOLIBHICTD

YV pamkax mnporpamu €C Epasmyct Ha miacTtaBi JABOCTOPOHHIX
norosopiB Mk XHYPE Ta HaBYaJIbHUMH 3aKjiaJlaMH KpaiH-TapTHEPIB, a
TaKOX 1HIIMX YTOJ| II0JI0 MDXKHAPOIHOI aKaJeMi4HOi MOOIIBHOCTI.

HaBuyanHs iHO3eMHHX
3n00yBaviB BHINOT OCBITH

Ha ocHOBi moroBopiB (yrom) wMik XapKiBChbKHM HalllOHAJIBHUM
YHIBEpCHTETOM paJiOCNeKTPOHIKM Ta 3aKjiaiaMd BHINOI OCBITH
1HO3EMHHX KpaiH.




2. Ilepenik KOMNOHEHT OCBITHBO - HAyYKOBOV nporpaMi Ta ixX JioriyHa

NOCJIiI0BHICTD
2.1.  Tlepenix komnonentT OHIT
Kon v/n KomnoHeHTH ocBiTHBOI Iporpamu KinekicTs ®opma
(HaBYaNbHI TUCIMILTIHY, KYpCOBi IPOEKTH KPEIUTIB | MiACyMK.*
(pobot), mpakTHKH, KBaidikaliiiHa po6oTa) KOHTPOJIIO
1 2 3 R

O6oB’s13x0Bi koMmnonenTn OHII

1. OCBITHA CKJIA/IOBA. JUCIJHITJIIHH 3AT AJTbHOI IIIJI'OTOBKH

Lukn 1.1. 3azanenonaykosi (hinocogpcuki) OQucyunninu (0606 ’13x06i)

OK LL1 | ®inocodis Ta MeTomonoris cyyacHoi HayKH, 2 3aJiK
po6ieMH (GopMyBaHHS KPUTHYHOTO MUCIIEHHS
OK1.1.2 | TTeuxonoro-nenaroriyui mpo6iemMu HayKoBo- 2 3aJliK
TeIaroriyHol AisIbHOCTI
Luxn 1.2. Jucyunninu, wo gpopmyroms ynieepcansmi nasuuku docnionuxa
(0606 's3K08i)
OK'1.2.1 | Mertogonorisi HayKOBHX JOCITiIKEHb 3 3aJIiK
OK 122 | OcobauBocTi cydacHoi HayKOBoOi KOMYHiKaIil 2 3amK
OK123 | Cyyace Metoau aHanisy jaHux 3 3aJliK

LHuxn 1.3. Jueyunninu, wo ¢hopmyioms moemi komnemenmuocmi (0606 's13K06i)

OK 1.3.1 | Ino3eMHa MOBa ik MOBa HAYKOBOI KOMYHiKaIii

I

5 |

3aJ1iK

2. OCBITHA CKJIAJJOBA. JUCHHIIJIIHH 31 CIIELIAJTBHOCTI

Luxn 2.1. Jucyunninu 3i cneyiansnocmi (0606 'A3K08I)

OK2.1.1 l [HoKeHepis MeIHYHHUX 3HaHb (YaCTHHA I)

4 |

3alIiK

3aranbHuil 06cAT 000B'A3KOBHX KOMIIOHEHT:

21 Kpenutr €EKTC

BubipkoBi komnonenTn OHII

3. OCBITHA CKJIAZJOBA. BUEIPKOBI HABYAJTIbHI HAUCHHATTJIIHH

Lukn 3.1. Jueyunninu 3i cneyianvnocmi (eubipkoei)

BB 3.1.1 | CyyacHi indopmariiini Texaoorii 5 3aJIiK

Bb 3.1.2 | IlepcriekTuBHiI HanpsMu Ta IHTeIeKTyalbHi - 3aJIiK
3aco0¥ cydacHoi Teparii :

Bb 3.2.1 | Matematuune MonemoBaHHs IIPOLIECIB Ta CUCTEM 5 3aJTK

Bb 3.2.2 | InxkeHepis MeiM9HKX 3HaHb (YacTHHA 1) -+ 3aJIiK

3ara;bHui 06cAr BUGIDKOBHX KOMIIOHEHT: 9 Kpenutis EKTC

3ATAJIbHUM OBCSIT OCBITHBOI IIPOTPAMM 30 Kpemutis EKTC

[lenaroriuyna npakTrka 2

HayxoBe nocipkeHHs 148

PoGora Haj nucepraniero 60

BCHhOT'O IIITOTOBKA TOKTOPA ®LIOCO®IT 240 Kpenutis EKTC




2.2. CrpykrypHo-noriuna cxema OHII

1 CemecTp 2 Cemectp
0K 1.1.1 OK1.1.2
OK 1.2.1 OK 1.2.2
OK 123 OK 1.3.1
OK 1.3.1 Bb 3.1.1,B63.1.2
OK 2.1.1 Bb 3.2.1,B63.2.2

HAYKOBA CKJ1AZIOBA | '

T T T T T T T OCBITHACKNAROBA - |

| O60B" 53k0Bi KOMNOHEHTH (OK) |
[oki11]okiaz[oki2.a] oki2.2] oki.2.3] oKi.3.1f ok2.1.1 |

I Ancunnninm 3i cneuianbHocTi (BnbGipkosi) BB 4|
[ es3.1.1 [e63.1.2 | 853.2.1] BE3.2.2 |

[ MeparoriyHa NpakTUkKa l

| HayKoBe A0CNIAKEHHR | | .
[ Po6oTa Haa AvcepTauielo -1 |
ATECTALIA

(3axucT aucepTrauii)

OcBiTHS CKJ1210BA OCBITHHO-HAYKOBOI IPOrpaMu

3aranpHOIO XapakTepuctukoro OHII € cpsMOBaHICTh Ha HaJaHHs 3100yBavaM
36a1aHCOBAaHOI CHCTEMHM 3HaHb, SKa BiMOBiJa€ MOTOYHUM i NEPCIIEKTUBHUM BUMOIam
3aralbHOJIePKABHUX MOTPeO i MpaneBnaTyBaHHI B YMOBaX MEIMYHOI pepOopMH. ‘

OcBiTHBO-HAYKOBa MpoOrpama IiroToBKH JOKTOpiB ¢inocodii 3i crneuianbHOCTI
163 BiomemuuHa iHXKeHepis BMilllye peKOMEH/I0BaHUil TIepeliK HaBYalbHUX TUCLUILIIH,
6IOKIB 3MICTOBHX MOJYJiB, MiHIMalbHy KiJIbKiCTh HaBYAJIBHHX TOJMH/KPEIHUTIB iX
BUBYEHHS.

HaguansHHU# IUIaH NiATOTOBKU JOKTOPIB (iocodii MiCTHTE LIMKINA 000B’ I3KOBHUX
JUCLUMIUTIH, a caMe: 3araJbHOHAyKOBUX ((ioco(CHKUX) AUCLUIUIIH, AUCHMILIH, IO
dhopMyIOTh yHiBepcanbHi HaBMYKM AOCIIAHMKA, JMCUMILTIH, 1O (OPMYIOTH MOBHI
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KOMIIETEHTHOCTI.

BuiesasHayeHl MMCLUIUTIHM BHpIIIYIOTh 3aBIaHHS PO3BUTKY y 3100yBadiB
IIMPOKOI epyaMuii i KynbTypH, (OpMyBaHHS y HHX BHCOKHMX TIPOMAajAChKHX Ta
MOpaJIbHUX SIKOCTeH 3 ypaxXyBaHHSAM HACTYIHOI CaMOCTiHHOI aKTHBHOI TBOpYOI i
npodeciiHol AisTBHOCTI. .

@DyHpaMeHTalbHy IArOTOBKY MaHOyTHIX HOKTOpiB ¢inocodii 3abesmeuye
JMCLMILTIHA 31 crienianbHOCTI (000B’3K0Ba), sika HeOoOXiAHa AK AU il 3aCBOEHHS, TaK i
JJIsl HACTYITHOIO CAMOPO3BUTKY 1 CAMOCTIHHOTO MOTIHOIEHHS MpodeciiHuX 3HAHb.

Jicuumuting 3i creniansHOCTI (BUOIpKOBi) 3a0e3neuyroTh HeOOXiJHHN piBEHb
npodeciiHol MiAroToBKH JOKTOpa dhinocodii.

3. ®opma arecranii 3100yBa4iB TPeTHOro PiBHS BHINOT OCBITH

Cucrema arecramii 3700yBaya crymeHs nokropa ¢inocodii cknamaerses 3
MIOTOYHOI, MPOMDKHOI Ta MiACyMKoBoi atectauii. [Toroyna arecrauis BiaGyBaeThcs y
BUIJIS/I 3aJliKiB 3a JQMCLMIUTIHAMM BifNOBIZHO 1O HaBYalbHOTO IutaHy. IlizcymKoBiit
arectauii mnepenaye ImopiuHa (TMpoMiXKHa) arecTauis 3100yBada 3a pe3yibTaTaMH
BUKOHAHHS 1HIMBILyalbHOro miaHy. JIOKyMeHTaMH, IO MiATBEPIKYIOTh MOTOYHY Ta
MPOMIXHY aTecTaliio 3100yBaya, € piuHuii 3BIiT Ha 3acifanHsax kadeapu Ta Buewiii panj
¢axynsTery, pyKoBaHMI BapiaHT AMCepTALlii M 1l OKpEMHUX PO3MLIiB, KOMil my6mikartiit
Ta IHIIKX JOKYMEHTIB IPO HayKoBi 3100yTKH (30KpeMa, OXOPOHHHX JOKYMEHTIB Ha
IHTEJIeKTyalbHy BACHICTB), JOKYMEHTH IIpO BHKOHAHHS HABYAJIBHOI CKIAIOBOL
OCBITHBO-HAyKOBOI IIPOTPaMH.

IlincymkoBa atecranis 37100yBadiB BUILOI OCBITH CTyNeHsi AOoKTopa dinocodii 3i
cnenianpHocTi 163 bBiomenuuna imkeHepis 3AIMCHIOETBCS TIOCTIHHO MAiFOYOIO
CIIeLiaNi30BaHOK0 BYEHOIO PaJiOl0, YTBOPEHOO /Ul MPOBEJEHHS Pa30BOr0 3aXHCTY, Ha
mijicTaBi My6IiYHOro 3aXMCTY HAyKOBUX HOCSTHEHB Y hopMi aucepTarii.

Cran rotoBHOCTI aucepranii 3700yBada [0 3aXMCTy BH3HAYAETHCS HAYKOBUM
KEePiBHMKOM (200 KOHCEHCYCHHM PillIeHHSM JJBOX KEPiBHUKIB).

OG0B’ 3K0BOI0 YMOBOIO JIOMYCKY O 3aXUCTY € YCIIilIHE BUKOHAHHS 3700yBaueM
HOro iHAMBIyaJbHOTO HABYAIBHOTO ILIaHYy.

Huceprauiiini po6otu ocib, ski 3106yBaroTh CTYMiHB N0KTOpa Binocodii, a Takoxk
BIATYKH OIOHEHTIB ONpPWIIOJHIOIOTECS Ha  odiniiHomy Beb-caiiti XHYPE
(http://nure.ua) BinmoBinHO 10 3aKoHOAABCTBa. Jl0 3aXKMCTY MOMYCKAOTHCS MMCEPTAL,
BHKOHaH1 3700yBaueM HayKOBOTO CTYIEHs CaMOCTiiiHO. BHsBIEHHS B mOpaHiil 10
3aXHMCTy JAucepralii (HayKoBil JOMOBiZi) akaJeMiyHOro IUlariaTy € IIiJCTaBOIO IS
BIZIMOBH y NPUCYDKEHHI BiJINOBIZHOr0 HayKOBOTO CTyIeHs. Pe3ynsraTy, BUKIaeHi y
AMcepTalii, MOBUHHI CTAaHOBUTH OpHIiHAIBGHHI BHECOK 3700yBaua JO 3araJbHOTO
obcsry 3HaHb y ramysi GiomenudHoi iHXeHepil Ta GyTH ONPUIIONHEHI y BiAMOBiIHUX
HayKOBHX ITyOJTiKaIisax.

Hucepraniiina po6oTa Mae BiNOBiAaTH iHIIMM BUMOIaM, BCTAHOBJICHHM YHHHHAM
3aKOHO/IaBCTBOM.

OcBiTHRO-HayKOBa Iporpama MiJATOTOBKH HOKTOpa (inocodii 3i cremianpHOCT
163 biomenuyHa iHXEHEpisi BBa)XKA€ThCS 3aBEPIUEHOIO, SKIIO 3700yBay IMOBHICTIO
BUKOHaB IpOrpaMy OCBITHBOI IIATOTOBKM Ta MEJaroriyHoi NpaKTHKH, BYAaCHO
TNPe/CTaBUB | 3aXUCTUB JUCEpTalliiiHy poGoTy y crienianizoBaHiii BueHii paji. '
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4. MaTpuusi BiANOBiIHOCTI MPOrpaMHHX KOMIETEHTHOCTEH KOMIIOHEHTaM
OCBITHBOI IPOrpamMu

\F « o X e e b v— a v— N
= | m |l = e | =N N
== ==/ =2|= |3 |38 |8
% € 1 0 1019010 1Q /M M [ [ M
3K'1 i *
3K 2 + + + +
3K 3 +
3K 4 + + +
3K 5 + + + | + +
3K 6 + + + + | + + '
PK 1 + + + +
®K 2 + + + +
@K 3 + | + + - + +
OK 4 + + + + + +
®K 5 oA +
@K 6 + +
-3 MaTtpuus 3a6e3nedyeHHss nporpaMHHX pe3yJbTaTiB HaBuyanHs (ITPH)
BilNOBiIHHMH KOMIIOHEHTAMH OCBIiTHBLOI NPOrpamMH
=l == = -]
- | = | 8| 8 a8 - | - - |8 | & '
5 |slg|58=| k|8 |8|8|8
IIPH 1 +
IIPH 2 +
ITPH 3 + + + +
IIPH 4 e + + + | * +
ITPH 5 + + + | + +
IIPH 6 + + + + | + +
IIPH 7 +
IIPH 8 - + + +

6. HaykoBa ckJ1aioBa OCBIiTHbO-HAYKOBOI IPOrpamMu

HaykoBa ckiazioBa OCBITHBO-HAayKOBOI Iporpamu Iiepeabadae IMpOBEICHHS
3n00yBaueM cTymneHs JokTopa ¢inocodii BIAaCHOrO HAYKOBOIO JOCIHIDKEHHS IIijJ
KEepiBHULITBOM OAHOro abo [JBOX HAyKOBUX KEpIBHUKIB Ta O(OpMIIEHHS HOro
pe3ynbTaTiB 'y BUrNAAi auceprauii. Jlucepramis Ha 3100yTTS CTyNeHs [JOKTOpa
dinocodii € caMOCTIHHMUM PO3TrOPHYTUM MAOCIHIPKEHHSM, IO IPOIMOHY€E pPO3B’s3aHHSA
aKTyaJbHOTO HAyKOBOTO 3aBJaHHs 3a crenianbHicTiO 163 bBiomeauuyHa iHxeHepis,
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PE3YyJbTAaTH IKOTO XapaKTePU3YIOThCs HAyKOBOK HOBH3HOIO Ta MPAKTUYHOKO LIHHICTIO i
ONpUIIOAHEHI y BiANMOBiAHMX myGuikauisx. HaykoBa ckmamosa OCBITHBO-HayKOBOI
Iporpamu ocbopMJmeTch Yy BHUINIAAI IHOAMBIIYaqbHOTO IUIAHY HAyKOBOi pPOGOTH
3100yBaya i € HEBiJ\’€MHOKO YaCTHHOIO HABYAIBHOIO IUIaHy acmipanTypu. Hesin’ emuomo
YaCTHHOIO HAyKO301 CKJIAZO0BOi OCBITHBO-HAYKOBOI MPOrpamMM AacHipaHTypH €
MiIrOTOBKa Ta MyGIiKallis HAayKOBMX CTaTeif, BUCTYIIM HA HAYKOBHX KOH(EpeHLsX,
HayKOBHX (paxOBHX ceMiHapax, KpYIJIUX CTOJaX, CHMIIO3iyMax.

HaykoBo-mocniiHa TemaTHka [ucepTaliiHMX poGiT IOBHHHA BiANOBIATH
HaNpsIMKaM JOCIIDKEHb 31 cnenianbHocTi 163 Biomeuuna imxeHepis:

- JOCIIUKEHHS. OCHOB MOOYIOBH MeIMKO-AiarHOCTHYHKX, (i3ioTepaneBTHYHNX i
XipypriuHuX MpUIaJiB, CUCTEM i X CKJIaJOBUX YACTHH,

- JIOCHIDKEHHs B3aeMOJlii GioNnorivHux OG’€KTiB 3 TONSAMH pi3HOL GbizuyHOI
NPUPOJH Ta IHTEHCHBHOCTI Ha MaKpo-, MiKpo- Ta HAHOPIBHSX;

- PO3pO0NEeHHS  PpadiOeNeKTPOHHHX, ONTOENEKTPOHHHX, KBAHTOBHX  Ta
aKyCTMYHHX NpPHUIALIB i CHCTEM Ul JiarHOCTHKH, Teparii, Xipyprii Ta MiATpHMKHK
XKHUTTEAISIBHOCTI 6i0JOTIYHUX 06’ €KTIB;

- PO3pOOJICHHST METOMIB i 3ac00iB JiarHOCTYBaHHS Ta BHUMIpIOBAaHHS MEIUKO-
GionoriyHuX Ta eneKTpodi3nYHUX MapameTpiB GiooriyHmux 06’€KTiB Ha Makpo-, MiKpo-
Ta HAHOPIBHSX;

- PO3pOGIIeHHS. METOAIB, MPUIA/IB Ta CHCTEM IS TiATPHMKH KHTTETiSIBHOCT
GionorivHMX 06’ €KTiB B €KCTPEMATEHUX YMOBAX;

- pO3pobiieHHsT MeToniB Ta 3aco6iB 06poGieHHs Ta peecTpauii 6GioMexUUHOL
iH(OopMaltii;

- JOCHI/UKEHHS Ta PO3POOIEHHS HOBHMX TeJEMEAMYHHX NPUIAfiB i CHCTEM
610MeUYHOrO NPY2HAYEHHS;

- PO3pOOJIEHHs HOBHMX iHTENEKTyalbHHX TEXHONOTiH Cy4acHOI JiarHOCTHKH,
Teparii Ta peabinitanii 6ionoriyaux 06’ eKTiB;

- po:;poGnemm METO/IiB 1 3ac06iB MeTpPOJIOriYHOro 3abe3rnedeHHs 6lomennqﬂnx
NPUJIAZIIB i CHCTEM;

- JOCHi/DKEHHS Ta 3aCTOCYBaHHS HAHOTEXHOJOTH B Oiomeu4HOMY
npunago0yayBaHHi;

- p03p06nemm METOJIB 1 3aco06iB BHUMIpIOBaHHs NapaMeTpiB iH(bopMaliifHuX
CHTHaJIIB BiJl 06’ €KTiB )XHUBOI IPUPOIH;

- CHCTeMHi JIOCII/UKEHHs TexXHoNorii B GiONOriYHOMY Ta MeJHYHOMY
npuIaao0yayBaHH";

- PO3pOOJIEHHs. METOAIB i 3aco6iB OLIHIOBAaHHS TEXHIYHOrO CTaHy (xoHTpOIIB,
AiarHOCTyBaHHs, MPOrHO3YBAHHs1) 610MEeIMYHUX TIPHIALIB i CHCTEM.
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