MIHICTEPCTBO OCBITU I HAYKH YKPATHU

XapkiBCbKHMil HAIIOHAJIbHUN YHIBEPCHUTET PaioeJIeKTPOHIKH

OCBITHBO-HAYKOBA ITPOI'PAMA

«IIpukaanna gizuka Ta HaHOMATEPIATIN)

TPETHOro (0OCBITHHO-HAYKOBOI'0) PiBHA BHIIOI OCBITH

3a cnewiaapHicTIO 105 IIpukaagna dizuka Ta HaHOMAaTEpPiaJIN

rasy3i 3Hanb 10 Ilpupoanuyi Hayku

Ksanigikauis: Jokrop ¢durocodii 3 npukiaaHoi GisMKH Ta HAHOMAaTepiAJIiB

SATBEP/RKEHO BYEHOIO PATOIO XHYPE
/ ? -
"1 Ouexcanap @PUJIMIIEHKO

OciTHs nporpama BBoauthes B aito 3 _01.09. 2024 p.

B.o. pexTopa /. Irop PYBAH

£,

(maka3 Ne 40 B%" 02 2024 p.)

Xapkis 2024 p.



JIMCT NOTI'OJAKEHHSA
OCBITHbO-HAaYKOBOI IPOIrpamMu
«IIpuxkaagHa Qizuka Ta HAaHOMATEPiaTH»
cnenianbHocTi 105 Ilpukaaana ¢gizuka Ta HaHOMAaTEpPiaIn
TPEThOr0 OCBITHBO-HAYKOBOI'0 PiBHSI BUIIIOI OCBITH

MHOTOAKEHO
[lepuuii npopexTop HavanpHUK HaBYaTBLHOTO BIIJLTY
Irop PYBAH 2 7Z ~— Anina MIXHOBA
«26»__ 01 2024 p «25» 01 2024 p.
Havanpauk Bigainry JIA ta BC350 3aBiqyBad BiJIUTY acIipaHTypH Ta
JTOKTOPRHTYPH
=2 ZSA VS 2 ’ .
Cepriit MAKAIIIEB Banentuna KUPIN
«25 » 01 2024 p. «25» 01 2024 p.
PosrnsnyTo Ha 3aciganni Buenoi paau PosrnsnyTo Ha 3aciganHi kabeapu
¢dakynprery EJIBI ®OET

[Ipgrokon Bix « 28 » 12 2023 Ne 10
aH ¢pakynbrery EJIBI
] Anaroniii BACIHOBUY

T(penCTaBann poboToaaBuiB

B.o. renepanbHOro qupeKkTopa ﬁ &7/

HHII «IHcTUTYT METposorii»

Bonogumup CKJISIPOB

3actynnuk aupekropa, [ICMA HAHY )~ <: i Annpiit BOJAPUHIIEB
e
IIpeacTaBHUK paau MOJIOIMX YYEHHUX L/j/ <
HAYKOBOI'0 TOBAPHCTBA MOJIOJHUX YUYEHHX /J, o
I'onoBa PMY, nonent kadpeapu EOM, / /W .

KaHJIUJAT TEXHIYHUX HayK, JOIEHT / Biramniit TKAUOB

PO3POBJIEHO P
IIpoexTHa rpyna: ~

KepiBHUK MPOEKTHOI TPyTIH:
Opnapenko €Bren MukosanioBuy,

JOKTOp (i3.-MaT. HAYK, C.H.C., e
npodecop kapenpu ®OET, XHYPE

YJICHU TIPOEKTHOT TPYIIN:

XKonynos FOpiit TumodiiioBuy,

JOKTOp (i3.-MaT. HayK, CT. HayK. CHiBpOO.,

noueHt kadpenpu bBMI, XHYPE -

Kosanenko Onena MukonaiBHa, /
KaH. (i3.-MatT. HAyK, OIICHT, ,'(l;'
3aBiqyBay kadenpu ¢izuku, XHYPE



HEPEIMOBA

Po3po6i1eHo MPOEKTHOIO TPYIIOI0 Y CKITAII:

KepiBHUK MPOEKTHOI TPYyTIH:

Omapenko €BreH MukonaiioBud, IOKTOp (i3UKO-MaTEeMaTUYHUX HAYK,
CTapiIMii HAyKOBH criBpoOiTHUK, npodecop kadenpu ®OET, dakynsrery EJIBI,
XHVYPE.

YJeHu IPOEKTHOT TPYIIN:

XKonynos lOpiit TumodiitoBuy, 10KTOp (Hi3MKO-MaTEMaTUIHUX HAYK, CTAPIINIA
HAyKOBHH criBpoOiTHUK, HoueHT kadhenpu BMI, ¢pakynsrery EJIBI, XHYPE.

KoBanenko Onena MukonaiBHa, KaHauaar ¢(i3MKO-MaTeMaTHYHUX HAYK,
JIOLIEHT, 3aBlayBay kadeapu ¢izuku, pakyasrety AKT, XHYPE

~ —
["apaHT OCBITHBOI IPOTPAMHU A petees

f oL

«IIpuknanHa (i3uka Ta HAHOMaTEPIAIH» & IOpiit KYPCHKWH



1. IIpodiab ocBiTHBLOI nporpamu «IIpukiagna Qizuka Ta HaHOMaTepiaan» 3a
cneniagbHicTio 105 Ipukaaana ¢gizuka Ta HaHOMAaTepiaau

1 —3araabHa indopmanis

IToBHa Ha3Ba
BHIIIOTO
HABYAJIBHOI'O
3aKJIaay Ta
CTPYKTYPHOI'O
miapo3ainy

XapKiBCbKUI HAIlIOHATBHUHN YHIBEPCUTET PATi0CTICKTPOHIKH
dakynbTET EIEKTPOHHOT Ta O10MeTUYHOT 1HXKEHEPii

Kadenpa ¢iznaHrX OCHOB €IIEKTPOHHOI TEXHIKH

Kadenpa MikpoeneKTpoHiKH, eIEKTPOHHUX MPUJIAIIB Ta IPUCTPOIB
Kadenpa 6iomenuunoi imxenepii

@dakynbTeT aBTOMATUKH 1 KOMIT IOTEPU30BAHUX TEXHOJIOTIH
Kadenpa dizuku

Cryninb BUIIOT
OCBIiTH Ta Ha3Ba
kBaJtidikauii MoBOIO
OpHriHay

Hoktop dinocodii
JoxTop dinocodii 3 mpukitagHoi (Hi3uku Ta HAHOMATEPiATiB

Odiuiiina nazpa
OCBITHBOI IPOrpamMu

[Ipukiagna izuka Ta HAHOMaTEpiaIH

Tun aumjiomy ta
00Csr OCBITHBOL

Jurnom gokropa dinocodii, onuananuii, 32 kpenutiB EKTC ocBiTHROT
CKJIa/IOBOT OCBITHBO-HAYKOBOT MPOTpamMu, TEPMiH OCBITHBOT CKJIaJOBOT

NnporpamMu OCBITHbO-HAYKOBOI IIporpamu — 1 pik

HasBHicTb Ceprudikar mpo akpeIuTaIio OCBITHBOT IPOTPaMu

aKkpeauTanii Bix 20.05.2022 p. Ne 3344. Ctpoxk nii ceprudikary: qo 01.07.2027 p.
Iuka/piBenn HPK Vxkpainu — 8 pienn, FQ-EHEA — tperiii mukin, EQF-LLL — 8 piBens
IlepenymoBu HasBHicts cTynens Marictpa abo OKP cnenianicra

MogBa BUKJIaJaHHS

VYkpaiHcbKa, aHTTHChKa

TepmMin aii 0cBiTHBOI
NporpamMu

J1o TOBHOTO 3aBEpILICHHS MEPioAy HaBYaHHS 00 HACTYITHOTO OHOBJICHHS
Iporpamu

InTepHer-agpeca
MOCTIi{HOTO
PO3MillleCHHS ONHUCY
OCBITHBOI IPOrpamMu

https://nure.ua/branch/viddil-aspiranturi-ta-doktoranturi/specialnosti-ta-
osvitno-naukovi-programi/105-prikladna-fizika-ta-nanomateriali

2 — Meta ocBiTHBOI MporpamMu

[TinroToBKa BuCOKOKBamipikoBaHUX (haxiBIliB, SKi BOJOIIIOTH CUCTEMOIO 3HAHb T YMiHb Y ramy3i
NpUKIaIHOT (PI3UKK Ta HAHOMATEpiaiiB, 37aTHI POPMYITIOBATH Ta pO3B’I3yBaTH aKTyalbH1
HAYyKOBI 3a/1a4i, BAKOHYBAaTH CaMOCTIilHI HayKOBI1 JIOCIIXKeHHsI 3a crienianbHicTio «[Ipuknaana
¢131Ka Ta HaHOMaTepiain» Ha 6a31 HAOYTUX HAaBUYOK 1 KOMIETEHLIH, HEOOX1THUX 1 JOCTATHIX
JUIS IPOBE/IEHHS HAYKOBOT'O JIOCIIPKEHHSI, 3aXUCTYy JUCEepPTaLiiHOl poOOTH i mojanbuoi
npogdeciiHO-HayKOBOi Ta HAyKOBO-TIEIarori4HOi A1SUIBHOCTI 32 axoM

3 — XapaKTepHCTHKA OCBITHBOI MporpamMu

IIpenmerna odJiacThb
(rajaysb 3HaHb,

I"anmyss 3nanb 10 [Ipuponuuyi Hayku
CrenianpsHicts 105 Ipukiagna ¢i3uka Ta HaHOMaTepiaIn

CHeliajJbHiCTh)
OcCBITHBO-HAayKOBa
CrpykTypa nporpamu nepeadadae morauOIeHHs 3HaHb 1 HABUYOK HAYKOBHX
. . JOCTIIKEHb 3 MIPUKIaAHOT (PI3UKH, Y TOMY YHCIi TIOB’SI3aHUX 3
OpienTanis P ¢ Yy TOMY

OCBITHBOI IPOIrpamMu

BHPOOHUIITBOM, JIOCITIPKCHHSIM 1 TIOIaIBIITUM 3aCTOCYBaHHSIM
BHCOKOJIMCIIEPCHUX MaTepialiB 1 CTPYKTYp, y Ipuiaio0y1yBaHHi,
€HEepreTHIll Ta eIEKTPOHIIIl, a TAKOX MIATOTOBKY BUCOKOKBaIIi(iKOBaHUX
¢axisuiB g 3BO III-1V piBHIB akpenuTallii Ta HAyKOBUX YCTaHOB



https://nure.ua/branch/viddil-aspiranturi-ta-doktoranturi/specialnosti-ta-osvitno-naukovi-programi/105-prikladna-fizika-ta-nanomateriali
https://nure.ua/branch/viddil-aspiranturi-ta-doktoranturi/specialnosti-ta-osvitno-naukovi-programi/105-prikladna-fizika-ta-nanomateriali

OcHoBHuii gokyc

3arangpHa BHIIIA OCBITa TPETHOTO (OCBITHRO-HAYKOBOI'0) PiBHSA B ramysi 10
[Tpupoauuui Hayku 3a crienianbhicTio 105 [Ipuknanna disuka ta

OCBITHBOI .
HaHOMaTepiaJu.

nporpamMu Ta . ) o o

cremiaizamii Kitowogi croBa: nmpukiagna ¢i3uka, HAHOTEXHOJOT11, hoToHIKa, iHpopMariiiHi
Ta J1a3epHi TEXHOJIOT1i, BACOKOIMCIIEPCHI MaTepiaiy, HAaHOMAaTepiaiu.
Oco6IMBOCTAME MPOTPAMH € ii KOMILICKCHUIA XapaKTep, 3aCHOBaHUN Ha
iHTerparlii 3HaHb, yMiHb 1 TPAKTUYHUX HABUYOK OJJHOYACHO y Taly3sX
pamiodi3uKu, MaTepiao3HaBCTBA, JIAarHOCTHKU MaTepialiB, CEPEIOBHUII Ta
JOCITIDKEHHS iX TTapaMeTpiB, 3ac001B ONTOTEXHIKH 1 KBAHTOBOI €JICKTPOHIKH,

OcobauBocri HAHOTEXHOJIOTIH TOIIO, KA J03BOJINTH MAHOYTHHOMY HaYKOBI[IO €()EKTHBHO

nporpamMu 3aCTOCOBYBATH y MOJaJbIIIHM npodeciiiHiil iSIbHOCTI CydacH1 HAyKOBI Ta

TEXHIYHI JOCATHEHHS JUIsl pO3B’sI3aHHS 33a]1a4 CTBOPEHHS, MOJICPHi3aIlii Ta
eKCIUTyaTallil HalfHOBIMINX CKJIaTHUX (DI3SUYHUX CHCTEM IPUKIIATHOTO
MPU3HAYCHHS B YCIX Tally3sX rOCIIOAAPCTBA, HAYKH, MEIUIIMHA, 00OPOHHOI
IISUTBHOCTI Ta 1H.

4— HpI/II[aTHiCTI) BI/IHyCKHI/IKiB A0 MMpaueBJalITYBaHHA Ta NMOAAJTbINOI0 HABYaAHHSA

IIpupatHicts 10

Hazsu npodeciii 3riqno HamionansHoro kinacudikaropa Ykpainu:
Knacudixarop mpodeciii (K 003:2010)

— 2121 Ilpodecionanu B raixy3i NpuKIaaHOI (H13UKH

—2121.1 HaykoBwii ciiBpoOiTHUK (TIpukiaaHa (i3uka Ta HAaHOMaTepiain)

npamneBJamTy- — 2310 Buknazsadi yHIBEpCUTETIB Ta BUIUX HaBYAIbHUX 3aKJIaJiB
BaHHA —2310.1 HokropaHt
—2310.1 JloueHT 3akiaay BUIIOI OCBITH;
— 2310.2 Bukinamay 3aKmiay BUIIOI OCBITH;
— 2310.2 AcucteHt
Moxasue HiI[BI'/IHIGHHSI IfBaniQ)iKauii' B HayKOBO-JIOCJ'Ii):IHI/IX iHcTuTyTax HAH ngaiHn,
HABYANHS MPOBIIHUX YHIBEPCUTETAX Ta HAYKOBO-IOCIIAHUX LIEHTpaX. MOXKIUBICTD

3/100yTTsI HACTYIIHOT'O HAYKOBOI'O CTYIEHS (JOKTOpP HayK)

5 — BukJjagaHHs TAa OMiHIOBAHHSA

Bukiaaganus ta
HABYAHHSA

Jlexuii, mpakTU4HI 3aHATTS, CAMOCTI{Ha HayKOBO-HaBYalbHa poOOTa HAa OCHOBI
HAyKOBO-TE€XHIYHOI HABUAJIbHOI JIiTepaTypu Ta myOmikamii y haxoBux
MEePiONIHUX BUJIAHHSIX, KOHCYJIBTYBAHHS 13 HAYKOBHM KE€PiBHHKOM, HAYKOBO-
M€/1arorivyHO0 CHIBHOTOIO, POBEJCHHS HAYKOBOTO JOCIHIKEHHS, M1 ArOTOBKA
Ta 3aXUCT JUCEPTAITHOI poOOTH

OuinoBanus

®opMH CEMECTPOBOIO OLIIHIOBAHHS: TOTOYHUN KOHTPOJIb, 3aJIIKH, IPOMIKHA
atecTallis (KO>KHI IBPOKY Ha Kadepi Ta IopidHa Ha MiXKKadeapaIbHOMY
ceminapi). [TincymkoBa arecraiist 311HCHIOETbCS Y (OpMi IMyOIIUHOTO 3aXUCTY
U CePTaIliiHOT pOOOTH

6 — IlporpaMHi KOMNIETEHTHOCTI

InTerpanbna
KOMIIETEHTHICThH

31aTHICTH PO3B’SI3yBATH KOMILJIEKCHI MTPOOJIEMH MPHUKIATHOI (Pi3UKU Ta
HaHOMaTepianiB y npodeciiiHiil Ta JOCTI THUIBKO-THHOBAIIWHINA TISITEHOCTI,
110 nependayae rimboKe NepPeoCMUCIICHHS HassBHUX Ta CTBOPEHHS HOBUX
LTICHUX 3HaHb 3 Cy4aCHUX METO/IIB MPUKIaHOT Pi3UKH Ta/abo ix
3aCTOCYBaHHA y npodeciiiHii NpakTUIl

3arajbHi
KOMIIETEHTHOCTI

(K)

1. 3natHicTh chopMyBaTH CUCTEMHUI HAYKOBU CBITOTJIS, OIAaHYBATH
MPUHIUIHN KPUTUYHOTO MUCJIEHHS, OCHOBH MIPO(ECIHHOT €TUKHU Ta 3arajbHOr0
KYJIBTYPHOTO KPyro3opy.

2. 31aTHICTh IEMOHCTPYBATH MOBEIIHKY 3p1101 0COOMCTOCTI, SIKa BOJIOIIE
[UTICHUM Ta CHCTEMHUM TICHXOJIOTO-TIEIarOTIYHUM Ta HAYKOBUM CBITOTJISIIOM,
PO3YMIHHSIM 3aBJIaHb T4 METO/IiB BUKJIAIaHHS HA CYYaCHOMY €Talli pO3BUTKY




CYCITUIBCTBA Ta OCBITH; OMMaHyBaJjla 0a30B1 3HAHHS 1 YMIHHS HAYKOBOTO TOIIYKY
Ta BMiHHSA BUKOPUCTAHHS HOTO pe3yNbTaTiB y peayibHii MpaKkTHUHIN
JSTTBHOCTI; 3aCTOCOBYE MPUHOMHU €(hEeKTUBHOT KOMYHIKaIlii B ipodeciitHomy
CEPEIOBHIIII.

3. 31aTHICTH BUTLHO CHJIKYBAaTUCS B YCHIN Ta MUCHMOBIH (pOpMI 3 MUTaHb, 110
CTOCYIOTBCS cpepr HaAyKOBHX JIOCIIIKEHb, 3 KOJIETaMU, HAYKOBOIO
CIUILHOTOIO, CYCITIIBCTBOM Y LIJIOMY JIEPKABHOIO Ta iIHO3EMHOIO MOBAMH.

4. 31aTHicTh 70 NOMIYKY, 0OpOOJICHHS Ta y3aralbHEHHS] HAYKOBO-TEXHIYHOT
iHdopmartii 3 pisHUX KEpes (Y TOMY YKCHIi THIIIOMOBHOI JIITEpaTypH 3a
haxom).

5. 31aTHICTH HABYATHUCS Ta CAMOHABYATHCS, TCHEPYBATH HOBI 171€i.

daxoBi
KOMIIETEHTHOCTI
(PK)

1. 31aTHICTh BUKOHYBATH OPUTiHAIBHI TOCIIKEHHS, JOCSATaTH HAYKOBUX
pe3yJbTaTiB, SIKi CTBOPIOIOTH HOB1 3HAHHS 1 MOKYTh OyTH OIyOJIiKOBaH1 y
MIPOBITHUX HAYKOBUX BHJIAHHSX.

2. 31aTHICTH 10 MPOAYKYBAaHHS HOBHX i€ 1 pO3B’sI3aHHS KOMILIEKCHUX
po0JIeM Ha OCHOBI 3aCTOCYBaHHSI METOJIOJIOTii HAYKOBUX JOCIIKEHb Ta
IHCTPYMEHTIB HAYKOBOT A1sIBHOCTI.

3. 31aTHICTh 3aCTOCOBYBATH METOJIOJIOTIIO Ta TEXHOJIOTIT iIHTEIIEKTYaIbHOTO
aHaJIi3y JJaHHUX, peali30BYBaTH MOTO METOU i aJITOPUTMHU IS TOCIIPKEHHSI
CKJIaHUX 00’€KTIB 1 CHCTEM, NIEPEBIPATH OTPUMAaHI Pe3yIbTaTH Ta
IHTepIPETyBaTH IX.

4. 3maTHICTH 3aCTOCOBYBATH CUCTEMHI 3HAHHS CyJYaCHUX METO]IIB IPOBEICHHS
YHCENbHUX JIOCIIKeHb Y Taly3i NPUKIaAHOI (PI13UKU Ta HAHOMAaTEepiaiB, a
TaKOX B CYMIKHHX TaTy3siX.

5. 3MaTHICTH OLIIHIOBATH TOYHICTH 1 JOCTOBIPHICTH OTPUMAHHUX PE3yIbTaTIB Ta
IHTEPIPETYBATH PE3YyIbTATH KOMIT IOTEPHOTO aHAITI3Y.

7 — IlporpamHi pe3y1bTaTH HABYAHHS

I[IPH1 |BononiT HaBUYKaMU KPUTHYHOTO aHaNi3y HayKoBoi iH(opMarlii Ta
pe3ynbTaTiB  HAYKOBUX  JIOCHIDKEHb, PO3YMITH  OCOOJIMBOCTI
B3a€MO3B'SI3Ky HAyKOBHUX 1 TEXHIYHUX 3aJad 3 CY4YaCHUMH
COLIIAJIbHUMU Ta €TUYHUMH MPOoOJIeMaMu; 3aCTOCOBYBaTH OTPUMaHI1
3HAaHHS TIpU BHPIIIEHHS HAayKOBHUX MpoOJIeM Ta MPUKIATHUX
IIPOEKTIB.

BukopuctoByBaTM = 3HaHHS  OpO  INCHUXOJIOTIYHO-TIEArOTivHi
0COOJIMBOCTI HAyKOBO-NIEAATOT1YHOI MISJIBHOCTI B MpodeciiHOMY
OCBITHBO-HAyKOBOMY IIpolleci Npu po3poOIli Ta BHUKJIAJaHHI
crHemiajdbHUX JUCIUILTIH.

ITPH2

3acTocoByBaTH YyHIBEpcaldbHI MOBHI HaBUYKU JOCTIAHHKA, IO
JI03BOJIAIOTH OOMpaTH ONTHMajbHI (OpMH Ta KaHPU MOBJIEHHS (B
TOMY YHMCIIiI 1HO3EMHOIO MOBOIO) JUIsl ITOJIaHHS HAYKOBOI iH(opMariii
y HaYKOBI{ Ta MeJaroriuxii JisuIbHOCTI.

ITPH3

3acTOCOBYBAaTH  TPHHIMIK  IMATOTOBKA Ta  MPOTOJIOIICHHS
pe3ynbTaTiB  JOCHI[DKEHHS 32 yMOB  JOTPUMAaHHS  BHUMOT
aKaJeMi4HOi eTHMKM Ta JI0OpOYECHOCTi, BHUKOPHUCTOBYBATH
BiJIMOBIIHI 3aCO0M BUPaKSHHSI HAYKOBOI TYMKH.

[TPH4

BwmiTi HamucaTté HayKoOBY CTaTTIO (IOTIOBi/b) JIEpPKaBHOIO Ta/abo
1HO3EeMHOI0 MOBOIO 3 BHKOPHCTAHHSIM HayKOBOi Ta HaBYaJIbHOI
[TPH5 |miTeparypu, [OBIAHHMKIB, CJIOBHHUKIB, JOKYMEHTIB Ta IHIIOL
HAYKOBO-TEXHIYHOI i1H(opMamlii 3 BIAMOBIAHOT Taldy3i 3HAHb 3
JIOTPUMaHHSIM HOPM aBTOPCHKOTO TIpaBa.

[TPH6 |I'nu6Goko po3yMiTH 3araibHi MPUHIMIN 1 METOJOJIOTI0 HAYKOBHUX




JIOCITI/DKeHb, 3aCTOCYBaTH I1X Yy BIIACHUX JIOCTIDKEHHSIX Ta Y
BUKJIAJAIbKIN TPAKTHIIL.

[InanyBaTH 1 BHUKOHYBAaTH EKCIEPHUMEHTAIbHI Ta/ab0 TEOpETHYHI
JOCHIJKEHHS 3 BUKOPUCTAHHIM CYYaCHHX IHCTPYMEHTIB, KDUTUYHO
aHaJTI3yBaTHU PE3YJIbTATH BJIIACHUX JOCTIIHKCHB 1 PE3YJIbTATH 1HIINUX
JOCTITHUKIB Y KOHTEKCTI YChOTO KOMIUICKCY Cy4aCHUX 3HAHb MO0
JIOCJTIJDKYBAHOT TPOOIIEMH.

ITPH7

3HaTH Ta PO3YMITH OCHOBHI METOIM aHami3y [aHUX; BMITH
3aCTOCOBYBAaTH I1HCTPYMEHTH Ta MOJIEIi aHami3y JaHuX (ITaKeTH
NPUKIIAJHUX TIPOTPaM, OHJIAWH pecypcH i BiAIOBIIHI TEXHOJOTT) B
JOCIIIJDKEHHI pealbHUX CHUCTEM Ta TPEe3eHTaIlli pe3yJbTaTiB
HAYKOBUX JOCTIDKeHb y pi3HUX (popmax; 31iHCHIOBATH HAayKOBO-
MearoriyHy JMisIbHICTh 3 BUKOPUCTAHHSM IIUX PECYPCIB.

ITPH8

3acTOCOBYBaTM Ha TMpPAKTHII CydacHI MOpUAOMH 1 METOAH
YHCENFHOTO aHai3y, CHHTE3y Ta KOMII IOTEPHOTO €KCIEPUMEHTY, 3
JOTIOMOTOI0 ~ SIKHX  PO3POOJIATH  HOBI  pIIIEHHS  TPUKIATHUX
Gb131MuHuX 3a/1a4, Y TOMY YHUCIIi B Tajly31 HAHOMAaTepialiB.

ITPH9

CaMOCTIHHO  TPOBOIMTH  KOMIT'FOTEPHI  JIOCHDKEHHS  Ta
I[TPH10 |3acTocoByBaTu IOCHITHUIPKI HAaBUYKH U1 aHalizy (Qi3uyHUX
IPOIIECiB B MPUKIIAJHUX CUCTEMaX Ta MaTepianax.

8 — PecypcHe 3a0e3neueHHsl pe3y/bTaTiB NPOrpamMu

Peanizaris mporpaMu 3a0e3nevyeThCs KaapaMu BUCOKOT KBamidikaiii 3
HAayKOBUMH CTYTICHSIMH Ta BUCHUMH 3BAaHHSIMHU, SIKI MAIOTh BETMKUH JTOCBI

i%il;zl:ennﬂ HaBYaJIbHO-METOIUYHOT, HayIFOBO-,HOCJIi,I[HO.l', ynpaBniHCLK(?I Ta iI.-IHOBaI_IiI‘/'IHO.l'
pobotu 3a paxom. Bukianaui € aBTopaMu HaBYAJIbHUX MTOCIOHUKIB,
MoHorpadiif Ta cTareil, yyacCHUKaMU HAyKOBHUX Ta OCBITHIX MPOEKTIB.
HaBuanbsHwuii poriec BigOyBaeThCs B aBIUTOPISAX Ta J1a00paTopisx,

MarepiabHo- O6J‘IaI[HaHI/D'(UCYLIaCHI/IMI/I KOI\?IH’.IOTepHI/IMI/I 3acob6aMu, y TOMY YHCITi

. MYJIbTUMEIIHIMHE, Ta CIEIialli30BaHUM IIPOTPaMHUM 3a0€3MEUCHHSIM, a
rexurine TaK0X B HAYKOBO-JOCTIAHUX Ja00paTopisix HAHOETEKTPOHIKU Ta
3a0e3ne4YeHHsA

HaHOTEXHOJIOT1i, (POTOHIKM, aHATITUYHOI ONITOXEMOTPOHIKHU Ta 1H., OCHAIIIEHUX
BIJIMOBIHHUM CIIelliaJIbHUM YCTaTKyBaHHIM

Indopmaniiine Ta

Caitr XHYPE http://nure.ua/

HaBYAJIBHO- Caiit HaykoBoi 6i6miorexkn XHYPE http://lib.nure.ua

MeTOMYHe Enextponnwuii apxis Biakpurtoro goctyny XHYPE http://openarchive.nure.ua/

3a0e3nevyeHHst Haykoga 6i6miotreka XHYPE, Bkitouaroun ¢onam 3ade3neuyrounx kadeap
9 — AkageMiuyHa MOOIIBHICTH

Haunionanbna . . o . .

KpeHTHA Hq OCHOBI IBOCTOPOHHIX J0TOBOPIB Mi XapKiBCbKUM HaliOHATBHUM

MOGLILHICTE YHIBEPCUTETOM PaJ[i0CTIEKTPOHIKH Ta YHIBEPCUTETaMHU Y KpaiHU.

Mixnapoana Ha ocHOBI ABOCTOpOHHIX JOTOBOPIB M1k XapKIBChbKUM Hal[lOHAJIbHUM

KpeauTHa YHIBEPCUTETOM PAJI0EIEKTPOHIKH Ta 3aKJIaJJaMU BUIIOi OCBITH 3apyOiHHUX

MOOUIBHICTH KpaiH-TapTHEPIB.

Hapyanus

iHO3eMHHX Ha ocHoBI 10roBopiB Mik XapKiBCbKUM HalllOHAJTbHUM YHIBEPCUTETOM

3100yBa4iB BUIIOT

OCBITH

PasioeNeKTPOHIKH 1 3aKJIaZlaMH BHUILOT OCBITH KpaiH-TIapTHEPIB.
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2. IlepeJlik KOMIIOHEHT OCBITHBO-HAYKOBOI IPOrpaMu Ta iX JOTiYHa

MOCJIIOBHICTEH

2.1. Ilepeaixk kommnonent OHII

Kon v/ . . KinekicTs dopma
KomnoneHTH 0CBITHBOI IPOrpamMu . .
. . KPEOUTIB | TI1JICYMKOBOTO
(HaBYAIbHI AUCLIUILIIHM)
KOHTPOJIIO
1 2 3 4
OCBITHSA CKJIIATOBA
JUCHUIIJITHA 3ATAJIbHOI MIITOTOBKH
3arajabHoHayKoBi (istocodcebki) nucnumiainm (000B’sI3K0BI)
OK1 dimocodis Ta METOIOIIOTIS CYYacHOI HAYKH, IIPOOIEMHI 3 3aJTIK
(hopMyBaHHS KPUTHYHOTO MHCICHHS
OK 2 [cuxomoro-nenaroriyHi OCHOBM HayKOBO-TIEJaroTiqYHOT 2 3aJIiK

IISUTBHOCTI

JAucumnmitinm, mo ¢opMyioTh YHiBepcaJbHi HABUYKH J10CTiTHUKA (000B’SI3KO0BI)

OK 3 MeTo1010Tis HAYKOBHX JOCIIIXKEHD 3 3aIiK
OK 4 Oco0IMBOCTI Cy4aCHOI HAYKOBOT KOMYHiKaIL(ii 2 3aIIK
OK 5 Cy4acHi METOIHU aHATI3y JaHHX 2 31K
Jiucuumiiam, 1o ¢GopMyTh MOBHI KOMIIETEHTHOCTI (000B’sI3KOBI)
OK 6 | IHO3eMHa MOBa K MOBa HAYKOBOI KOMYHiKawii | 6 | 3aIIK
JUCHUIIIIHUA 31 CHEHIAJIBHOCTI
Jucuuniinm 3i cneniajabHOCTI (000B’SI3K0BI)
OK7 OO0uucIIOBaIBHI METOIU PO3B'I3aHHS NPUKIAAHUX Pi3HIHUX 4 31K
3aa4
3arajnbHuii 00cAT 000B'AI3KOBUX KOMIIOHEHT: 22 3aliK
Jucuumtinm 3i cneniajbHoOCTi (BUOIPKOBI)
BK 1 OnruuHi iHpopMailiHi TexHONOTT 4 3aITiK
BK 2 MareMaTuyHe MOJIENIOBAHHS IIPOLIECIB Ta CUCTEM 4 3a1K
BK 3 HaHOTeXHOJIOTi1 B OITOENEKTPOHILI 4 3aITiK
BK 4 Komr'toTepHi METOIM HAHOPOTOHIKH 4 3aJIK
BK 5 OnTHYHI METOIM MPHUKIATHOT Pi3HKH 4 3aIIK
BK 6 CroxacTu4Hi MeToar 00pOOKH HECTaIliOHAPHUX BHITAJAKOBUX 4 3aMIK
CHTHAJIIB
BK 7 HanorexHomorii Ta HaHOMaTepiaay B 61010Tii Ta MEAHUIINHI. 4 3aJ1K
BK 8 Hanocencopu Ta HaHOMaTEpiaau Al J1abopaTOPHO-aHATITHUHOT 4 3aiK
TEXHIKH
3aranbHU 00cAT BUOIPKOBUX KOMIIOHEHT: 8
3ATAJIBHUM OBCST OCBITHBOI TPOI'PAMHA 30 kpenuriB EKTC
NHNEJAT'OT'TYHA ITPAKTUKA 2 kpenutu EKTC
HAYKOBI JOCILIKEHH S 148 kpenutiB EKTC
POBOTA HAJI JMCEPTAIIICTIO 60 kpeautiB EKTC
BCHOI'O HNIAT'OTOBKA JJOKTOPA PLIIOCODIT 240 xkpenutiB EKTC

1 kpenut €EKTC — 30 roaun




2.2. CtpykrypHO-jaoriyna cxema OHII
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3. ®opma aTecraiii 3100yBauiB BUIIIOI OCBITH

ATtecrtariis  3100yBayiB  BMINOi OCBITU CTymHeHs JokTopa  (imocodii
cnemianbHocTi 105  [lpuknagHa ¢isuka Ta HaHOMaTepiadW  3I1MCHIOETHCS
CHEIiaTi30BaHOI0 BYEHOIO PAaNiOl0, TOCTIMHO fAif04or0 ab0 YTBOPEHOIO A
NPOBEJCHHS PAa30BOr0 3aXHCTy, Ha MIACTaBl MyOJIYHOTO 3aXHMCTy HAYKOBHX
JOCATHEHB Y (OopMi JcepTaliii.

Cran roToBHOCTI AmcepTallii 3100yBaya BHIOi OCBITH CTYIEHS JIOKTOpPa
digocodii A0 3aXUCTy BHU3HAUAETHCS HAYKOBUM KEpPIBHUKOM (200 KOHCEHCYCHUM
pIIICHHSM JBOX KEPIBHUKIB).

OOOB’S3KOBOI0  YMOBOIO JIOMYCKY JO 3aXHUCTy € VCIIIHE BHUKOHAHHS
acTipaHTOM HOTO 1HAWUBIIyaIbHOTO HABYAIHHOTO IIJIaHY.

3.1 3aranpHi BUMOTH JI0 IUCEPTAIIHHOT POOOTH

Hucepraniiina po0OoTa Mae NPOAEMOHCTPYBaTH 3JaTHICTh BUIIYCKHHKA
PO3B’SI3yBaTH CKJIAJIHI 3aj1a4l 1 Ipo0JIeMHU €JIEKTPOHIKA Ha OCHOBI JIOCTIKEHBb Ta/abo
3/1IICHEHHSI IHHOBAI[Il 32 HEBU3HAYEHUX YMOB 1 BUMOT.

Jlo 3axucTy JOMyCKaloTbCsl AMCEpTalli, BUKOHAHI 3/7100yBaueM HayKOBOT'O
CTymneHs1 caMocCTiiiHo. [[ucepraiiitHa poOOTa HE MOBHUHHA MICTUTH aKaJIEeMIYHOTO
nariaty, ¢hadpukarnii, panbcudikaii. BusiBaeHHs B mogaHii 10 3aXUCTy AUCEpTALlil
(HAyKOBIM JIOMOBIJI) aKaJEMIYHOTO IUIariary € MiACTaBOK Ui BIAMOBH Y
MPUCYKEHH] BIJIIOBITHOTO HAYKOBOT'O CTYIICHS.

Hucepratii oci0, ski 3100yBalOTh CTYIIHb JOKTOpa (iocodii, a TaKoX
BIJITYKH OTIOHEHTIB MalOTh OyTH ONPUIIIOAHEH! Ha odimiitHoMy BeO-caiti XHYPE
(http://nure.ua) BiaMOBIIHO O 3aKOHOIABCTBA.

[TincymkoBiif aTecTarlii nepeaye mopiyHa (mpoMikHa) aTecTarlis 3700yBaya 3a
pe3ysbTaTaMi BUKOHAHHS 1HAUBIAyaabHOTO Tutany. [l{opiuHa arecraliist pOXOaUTh y
BUTJISIAI 3BITYBaHHS 3/700yBaviB Ha 3acigaHHAX Kadeap, M0 SKUX MPUKPITUICHHM
3100yBau, a0 MDKKa(eApaTbHUX CEMIHApax Ta 3aTBEpIKyeThcsi BueHnmu pagamu
¢dakynbTeTiB. JlokymMeHTamMu, 0 MIATBEPKYIOTh IPOMIKHY aTecTalllio 3100yBaya, €
pIYHMII 3BIT, APYKOBAHMI BapiaHT PO3AUIIB JIUcepTalii, Komii myOmikaiiii, JoBIaKa
PO CKJIAJIaHHA 3aJIiKIB, BUTAT 13 TPOTOKOIIB 3acifganb kadhenp MEEIII, ®OET, BMI
Ta pileHHs BYeHoi paau Gakynbrery EJIBI.

OcCBITHbO-HAyKOBa IporpamMa MIArOTOBKH JOKTOpa (inocodii BBa)kKaeTbhCs
3aBEPILEHOIO, SKIIO 3100yBay MOBHICTIO BUKOHAB MTPOrpaMy OCBITHBOI MIATOTOBKH Ta
HAyKOBO-TIEIaroTiyHOT TMPaKTUKH, BYACHO TPEJCTABUB 1 3aXUCTUB JUCEPTaLIAHY
poOOTYy y crieriai3oBaHiil BUCHIN pa/ii.
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4. Matpuus BiAOBiTHOCTi MPOrpaMHUX KOMIIETEHTHOCTEl KOMIIOHEHTAM
OCBITHBOI MpOrpamMu
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5. Marpuns 3a0e3ne4yeHHs1 MporpaMuunx pe3yiabratiB HaBuaHHs (ITPH)
BiAMOBIITHUMHU KOMIIOHEHTAMM OCBITHBLOI IPOrPaMu
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6. MaTpuus BinnoBignocti BuzHaueHux OHII komneTeHTHOCTEH

neckpuntopam HPK

Krnacudikanis 3HaHHA YMinnsa Komynikanis ABTOHOMiIf Ta
KOMIIETEHTHOC- BiAnoBigaabLHIiCTH
teit 328 HPK
3ul Yml K1 AB1
Konuenryanpni Ta | CrienianizoBasi BinbHe crinkyBanHs | JleMoHCTpalist 3Ha4HOT
METOIOJIOTIYH1 YMIiHHS/HaBUYKH i 3 IIATaHb, 110 aBTOPHUTETHOCTI,
3HAHHS B TATy31 YM | METOIH, HEOOXIiTHI U1 | CTOCYIOThCS chepu IHHOBAIIMHICTh, BUCOKUI
Ha MeXI ramysei PO3B’sA3aHHS 3HAYYNINX | HAYKOBHX Ta CTYIIiHb CAMOCTIHHOCTI,
3HaHB 200 npobieM y chepi eKCIepTHHX 3HaHb, 3 | aKaJeMidHa Ta
npodeciitaoi npodeciiaoi KOJIETaMH, ITUPOKOI0 | mpodeciiiaa
ISITBHOCTI. ISUTBHOCTI, HAYKH HAyKOBOIO IIOOPOYECHICTh, MMOCTiHA
Ta/abo iHHOBAIIIH, CIIJIBHOTOIO, BiZTaHICTh PO3BUTKY
PO3IIUPEHHS Ta CYCIIJIbCTBOM Y HOBUX iz1eit abo mpouecis
MIEPEOLIIHKU BXKE ijomy. y IepesIOBUX KOHTEKCTaX
ICHYIOUHMX 3HaHB 1 npodeciiiHoi Ta HayKoBOT
npodeciitnoi JUSUTBHOCTI.
MPaKTHKH.
Ym2 K2 AB2
3anoyaTKyBaHHs, Buxopucranus 31aTHICTE 10
IUTaHyBaHHS, aKaJleMiqHO1 Ge3nepepBHOTO
peamizamnis Ta yKpaiHChKOi Ta CaMOPO3BHUTKY Ta
KOpPHUT'YBaHHS IHO3eMHOI MOBH Y CaMOB/IOCKOHAJICHHS.
MOCTITOBHOTO TIpotTiecy | mpodeciiiHiii
I'PYHTOBHOI'O JISUTBHOCTI Ta
HayKOBOTO JIOCITIKCHHSIX.
OCIIIDKEHHS 3
JOTPUMAaHHSIM
HaJIe)KHOT akaJaeMiuHOT
JI0OPOUYECHOCTI.
Ym3
Kputnananit ananis,
OI[iHKA 1 CHHTE3 HOBUX
Ta KOMIIIEKCHUX iJeH.
3arajbHi KOMIeTeHIil
3K1 3ul Ym2, ¥Ym3 K1 AB1
3K2 3ul Ywml, K1, K2 ABI1, AB2
3K3 3ul Yml, ¥Ym3 K2 ABI1, AB2
3K4 3ul Ym2, ¥Ym3 K2 ABI1, AB2
3K5 3ul Yml, ¥Ym3 K1, K2 AB1
daxoBi KoMIeTeHIii
PK1 3ul Yml, ¥Ym2, Ym3 K1 ABI1, AB2
PK?2 3ul Yml, ¥Ym2, Ym3 K1 ABI1, AB2
®K3 3ul Yml, ¥Ym2, Ym3 K2 ABI1, AB2
®K4 3ul Yml, ¥Ym2, Ym3 K1, K2 ABI1, AB2
PK5 3ul Yml, ¥Ym2, Ym3 K2 ABI1, AB2




7. HaykoBa (nocaigHunbka) Ta negaroriuia ckiaagosi OHII

HaykoBa ckiasoBa OCBITHbO-HAYKOBOI MpOrpamu mependavyae MpOBEACHHS
acCIipaHTOM BJIACHOT'O HAYKOBOTO JOCIIJPKEHHS i KEPiBHUIITBOM OJHOT0 ab0 ABOX
HayKOBHUX KEPIBHHUKIB Ta OPOPMIICHHS HOTO Pe3ybTaTiB Y BUTJISAI IUCEPTAIIii.

Hucepraltiss Ha 3100yTTs CTyneHs JokTtopa ¢igocodii € caMOCTIHHUM
PO3TOPHYTUM JOCIIKEHHSIM, IO MPOIMOHYE PO3B’SI3aHHSA aKTyaJIbHOTO HAyKOBOTO
3aBaHHs 3a crnerianbHicTio 105 [puknagna ¢izuka Ta HaHOMAaTepianu, pe3yabTaTH
SKOTO XapaKTEPHU3YIOThCS HAYKOBOK HOBH3HOIO Ta MPAKTUYHOIO IIIHHICTIO 1
OTIPUJIIOTHEH] Y BIAMOBITHUX TyOJiKaIisaX.

HayxoBa ckiamoBa OCBITHbO-HAYKOBOI MporpamMu O(GOpMIISETHCS Y BUIJISII
1HAMBIyalIbHOTO IUIAaHY HAYKOBOiI pOOOTH acmipaHTa 1 € HEBiJ €MHOIO YaCTUHOIO
HABYAJILHOTO TUTAHY acIipaHTypH.

HeBinx’eMHOI0O 4aCTMHOIO HAYKOBOI CKJIaJIOBOi OCBITHBO-HAYKOBOI MpOTpaMu
acHipaHTypH € MIATOTOBKAa Ta MyOJIiKallisl HAyKOBUX CTaTel, BUCTYNHM HAa HAYKOBHUX
KoH(epeHIisIx, HayKOBUX (PaxoBUX CEMiHApaX, KPyIJUX CTOJaX, CHMIIO31yMax.

HaykoBo-nocnigHa TemaTuka IucepTaIliiHUX pOOIT TMOB’si3aHa 3 HAYKOBOIO
npoOiemaTukoo kKadenpu (GI3MUYHUX OCHOB E€JIEKTPOHHOI TEXHIKH, Kadeapu
MIKPOEJIEKTPOHIKH, EIEKTPOHHUX MpuiiafiB Ta npuctpoiB Ta XHYPE ta cnpsimoBana
Ha (OpMYBaHHS KOMIETEHIIA MTPOBEICHHS HAYKOBHUX JOCIIKEHD Y Taly3i.

7.1 TemaTHKa HAYKOBHUX JOCJiIKEHb

—  JOCHKeHHs  (I3WYHUX TpOLeCiB  TreHepaulli Ta IEepeTBOPEHHS
€JICKTPOMArHiTHOTO MOJsi B TMpUjafax 1 CUCTEMax, IO OXOIUTIOIOThH Jiana3oH Bij
PaalOXBUJIb A0 PEHTI€HIBCHKUX MTPOMEHIB,;

— CTBOPEHHS Ta PO3POOJICHHS HOBHUX MpUiIadiB, 1HGOPMAIIITHO-KEPYIOUUX
CUCTEM 1 anmapaTypHUX KOMIUIEKCIB y rainy3i G13U4HMX 1 Te0(PI3UIHUX TOCHTIIKEHb;

— (bi3UYHI OCHOBU TEXHOJIOT1i HOBUX BHUIIB MarepiaiiB (MarHiTo1ieIeKTPHUKIB,
HAIBMNPOBIJHUKIB, TUIa3MH, HAHOMATEpiajdiB TOIIO) JJIsi pPO3pOOJEHHS HOBUX
pUIIaJIiB (€JIEMEHTIB) PI3HOTO MPU3HAYCHHS;

— (i3uka mpoIEeciB y MpUiIajiax, YCTAaHOBKAaX, amapaTypHUX KOMIUIEKCax 1 B
1H(}OopMaIIHHO-KEPYIOUHX CUCTEMAX;

— (I3MKa KOHTAKTHUX Ta O0'€MHUX SIBMIL 1 TBEpAOTUIBHMX MPUIAAIB Ha iX
OCHOBI;

— (¢GiBU4HI  TOpouecH, 30KpeMa  E€JIeKTPOMAarHiTHi,  ONTOEJIEKTPOHHI,
TEPMOCIIEKTPpUYHI, (OTOENEKTPUYHI ¥ 1HINI, y Mpuiagax 1 CUCTEMax MeEIUKO-
010JI0T1YHOTO TPU3HAYECHHS;

— €JIEKTPOHHE MPHUIaA00yTyBaHHS, 30KpeMa KBaHTOBE;

— Teopis eIEKTPOMArHITHUX XBWJIb 1 KOJNHMBaHb, Mudpakiis, iHTephepeHIlis,
pO3CItOBaHHS, TOJSPHU3AIS XBWJIb, TOJS Ta XBWJIl Yy BIIKPUTHX CHCTEMax,
MONIUPEHHS XBUJIb Y 0aratromapoBux 1 HEOJHOPIAHUX CTPYKTypax 1 HaJpenrTKax,
BHBYCHHS 1HIIMX BHJIIB XBUJILOBUX ITPOIICCIB;

— (i3uyHl OCHOBM CHCTEM 3B'SI3Ky, YIPaBIIHHA, PaaioacTpOHOMII,
pajioHaBiraiii Ta pa/1ioJoKaIlii;



— B3aEMOJIS E€JEKTPOMArHiTHOTO TOJIA 3 PEUYOBMHOIO, HENIHIWHI Ta
napamMeTpuyHl SIBUIIA TPH B3a€EMOJIi €JIEKTPOMArHiTHOTO BHUIIPOMIHIOBaHHS 3
MaTepialbHUMU CEPEIOBUIIIAMU;

— eNeKTPOMArHiTHI XBWJII B 10HOCGEpl, HABKOJIO3EMHOMY KOCMIYHOMY
MIPOCTOPi, €NEKTPOMATrHITHI XBUJII B aKTUBHUX CEPEIOBUIIIAX KBAHTOBUX, BAKYYMHHX,
CJICKTPOHHUX 1 HAIIBIPOBITHUKOBUX T'€HEPATOPIB 1 MiACUIIOBAYiB;

— JIOCHIPKEHHS Ta MaTeMaTH4HE MOJICTIOBaHHS B €JEKTPOJUHAMIYHUX
CHCTEMax 1 CepeoBHUIIIAX;

— pamiopi3UYHI  METOAW JHWCTAHIIMHOTO 30HIYBAaHHS HABKOJHUITHBOTO
Cepe/IOBHINlAa Ta HEKOHTAaKTHI BHUMIPIOBaHHA, paaiodi3MyHl METOIU B EKOJIOTIi,
acCTpOHOMII Ta MEIUIIMHI;

— Teopisl Ta MpaKTUKa MPUIMaHHs i OMpAIIOBAHHS CUTHAJIB; 3BOPOTHI 3ajadi
TEOpii eEKTPOMArHITHOTO TOJIf;

— EJEKTPOHHA M 10HHA eMicii 3 TBEpAUX T 1 piauH; (PI3WyHI SBUIIA Ha
MOBEPXHI, 1[0 BU3HAYAIOTh EMICIIHI BIACTUBOCTI TBEPAUX TLJI 1 PI/IMH;

— eJIEeMEHTapHI Ta KOJEKTUBHI MPOLIECH PO3CIIOBaHHS, 10HI3allii, 30yH>KeHHS B
rasax 1 ra3oBUX po3psiax;

— (pi3uyH1 OCHOBM METOIB JOCIIHKEHHS, IO IPYHTYIOThCS HA BUKOPHUCTAHHI
€JICKTPOHHOT Ta 10HHOI eMICIf;

— 1HTepdepeHIlis cBitia Ta audpaxiis CBITIa, (POPMYBaHHS ONTHYHOTO
300pakeHHs, Dyp'e-oNTHKA, ONTHKA PO3CIFOBAHHS.

- TpOMEHEeBa OINTHKA, XapPaKTEePUCTUKUA ONTHYHMX TPUIAIIB Ta ONTHYHI

METO/IM BUMIPIOBAHb, ONTOCJIEKTPOHIKA;

— ONTUYHMI 3amuc 1HQopMalii, GoToxiMiyHa Ais CBITJA, MPOLECH 3aIMUCY
ONTUYHOI 1H(pOPMAIIli Ha PEECTPYBAIBHUX CEPEIOBHILAX, IO MICTAThH cpi0io, Ta 0e3
cpibjia. ONTUYHI OCHOBM Tojorpadii, AMHamMiyHa rosnorpadis, azepHa Qoroximis Ta
010X1Mis;

— KpHUCTAJIOOTTHUKA, ONITHKA TOHKUX IapiB, MOJEKYJIIpPHA ONTHKA, KBAHTOBA Ta
CTaTUCTUYHA ONTHKA, ONTHKA KBAHTOBUX MEPEXO/IIB;

— ONTHYHA CIEKTPOCKOMiS (aToOMHAa Ta MOJIEKYJsipHA CHEKTPOCKOMIS,
CIIEKTPOCKOMISl ~ TBEpJAOTO  TiJla,  JIIOMIHECIEHINS, ONTHYHI  BJIACTHUBOCTI
HaJIITPOBITHUKIB);

— ONTHKa YJIbTPAKOPOTKUX IMITYJIbCIB, HEIIHIHHA ONTHKA, B3AEMOJIIS
Ja3€pHOT0 BUIPOMIHIOBaHHS 3 PEUOBUHOIO, (DI3UYH1 aClIEeKTH BUKOPUCTAHHS JIa3epiB,
rojorpadiyHi 1udpakiiiiiHi e1eMeHTH, METOAM Ta MPOILECH KepyBaHHS MapaMmeTpaMu
Ja3epHOTO BUIIPOMIHIOBAHHS.

7.2. llenaroriyHa npakTuka

[legaroriyHa mpakTHKa TMOJATa€ B YydyacTl aclipaHTa y 3a0e3mneueHHi
OCBITHROTO TIpollecy Kadenpu Ta peaizyeThCs y TMPOBEJACHHI MPAKTUYHUX Ta
7a00paTOpHUX 3aHATh, CEMIHAPIB IO BIAMOBIAAIOTh HAYKOBO-IOCHTIIHIN pPOOOTI
3m00yBaua, 3a0e3neueHHi BUpOOHNYO1, Tpo(deciitHOl Ta HAyKOBO-TOCTIAHOT MTPAKTUK
CTYJIEHTIB, y4acTi B po3poOili HaBUYATbHO-METOJUYHOTO 3a0€3MeUeHHs] BUKIIaIaHHS
JUCLHILTIH Kadeapu ToIo.



