MIHICTEPCTBO OCBITU I HAYKH YKPATHU

XapkiBCbKHMil HAIIOHAJIbHUN YHIBEPCHUTET PaioeJIeKTPOHIKH

OCBITHBO-HAYKOBA ITPOI'PAMA

«IIpukjgagHa (l)i3I/IKa Ta HaHOMaTeDiaJII/I»

TPETHOr0 (OCBITHHO-HAYKOBOI0) PiBHSA BHIIOI OCBITH

3a cneniajgpHicTIO 105 Ipukiaagna gizuka Ta HaHOMAaTepiaJIu

rajysi 3Hanb 10 IlpupoaHuyi HAVKH

Kpauaigikanis: Jokrop disiocodii 3 npukiaaHoi GisMKn Ta HAHOMAaTepiaadiB

SATBEP/’KEHO BYEHOIO PAIOIO XHYPE

3acr. rosioBu Buenoi paau 7% Onexcangp PUJINITEHKO

(mpotokoJ Bix "31" ciuns 2023 p. Ne 1)

OcBiTHA mporpamMa BBOAUTBLCA B JIil0 3 2023 p.

B.o. pekTopa % Irop PYBAH
“

(maka3 Bix ""2"mororo 2023 p. Ne 19)

Xapkis 2023 p.



JIMCT HOT'OKEHHSA
OCBITHbO-HAaYKOBOI IPOIrpPaMu
«IIpuxnagna ¢gizuka Ta HaHOMaTePiaJIN»
cnenianbHocTi 105 «IIpukiagna ¢izuka Ta HaHOMaTepia N»
TPEThOr0 OCBITHHO-HAYKOBOI0 PiBHSI BUILOI OCBITH

Y3IrOKEHO
[lepunii mpppekTop HavanpHuk HaBYAJILHOTO BIIILITY
% Irop PYBAH Anina MIXHOBA
« _» 2023 p. «26»__ ciuas 2023 p.
Havanpauk Bigniny JIA tTa BC350 3aBigyBay BiAJIUTY acipaHTYpH Ta JOKTOPAHTYpH
7 B 77 Cepriit MAKALLIEB W Bonoxumup MAHAKOB
«25» ciunst 2023 p. «24y ciunst 2023 p.
Posrnsinyro Ha 3acinanHi Buenoi paau PosrnsiayTo Ha 3acimanni kadpenpu MEEIIT
dakynbrery EJIBI [Iporokon Ne 1 Bim 9.01.2023 p.
[Tpotokon Ne 1 Bix 23.01.2023 p. 3aBiqyBay kadenpu MEEIIT
Hexan ¢akynsrery EJIBI
Amnaromniii BACSIHOB Irop BOHJIAPEHKO

nMaTepianis
HauioHaneHoi

IIpeacraBauku podoToaaBuiB

3actynuuk aupekropa, [CMA HAH _Aunppiit BOSAPUHIIEB

IIpencraBHUK rPOMajCHKOI0 CAMOBPALY Batii

HAYKOBOI MOJIOAI /j

B.o. ronosu Pagu mononux yuenux HaykoBoro / 7

toBapucTBa Mojoaux yuenux XHYPE, nou. kap. EOM, ﬁ/

KaHJIUJIAT TEXHIYHUX HayK, JOLEHT / LM BlTaJ'III/I TKAYOB
PO3POBJIEHO CZ / /

IIpoexkTHA rpyna: /

KepiBHUK IIPOEKTHOI TPYIIN: e B
) / /f ot

Kypcoxkuit FOpiii CepriitoBuy, 1okTop ¢i3.-Mat. HayK, JO1L.,
npodecop kadenpu ®POET XHYPE

YJICHH MIPOEKTHOI TPYIH:

Konynos FOpiit TumodiiioBuy,

TOKTOp (i3.-MaT. HayK, CT. HAyK. ciiBpoO., noneHT kapeapu bMI XHYPE

"J'!

KoBanenko Onena MukonaiBHa, kaHa. (i3.-MaT. HAyK, TOIEHT,
3aBinyBau kadeapu ¢izuxku XHYPE



IIEPEIMOBA

Po3po6ieHo MPOEKTHOIO TPYIIOI0 Y CKITAII:

KepiBHUK MPOEKTHOI TpyTH:

Kypcbkuii FOpiit  CepriioBud, J0KTOp (Pi3MKO-MaTeMAaTHYHUX HAyK, JOIl.,
npodecop kadpenpu ®OET, dpaxynsrery EJIBI, XHYPE.

YJeHu IPOEKTHOI TPYIIN:

Konynos FOpiit TumodiitoBuy, JOKTOp (H13UKO-MaTEMaTUYHUX HAYK, CTAPIIUI
HAYKOBHH cIiBpoOITHUK, AoueHT Kadheapu BMI, ¢pakynsrety EJIBI, XHYPE.

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

I"apanT OCBITHBOI IpOrpamMu /" /o :\\,_._HM( )
«IIpuknanna (isuka Ta HAHOMATEPiAIN» *’}/j// cleatr IOpiit KYPCBKHU



1. IIpogiab ocBiTHBLOI nporpamu «Ilpukiaagna gizuka Ta HaHOMaTepPiaJIM»
3a cneniajabHicTIO 105 «Ilpuknagna ¢iznka Ta HaHOMaTepiaJIN»

1 — 3arajabHa iHdopManis

IloBHa Ha3Ba
BHILIOT0
HABYAJbLHOIO
3aKJIaay Ta
CTPYKTYPHOIO
nigposainy

XapKiBChKHUI HAIlIOHAIBHUI YHIBEPCUTET PaTi0CIEKTPOHIKH
@akynbTeT eNEKTPOHHOI Ta 610MEINYHOI 1HXKeHepii

Kadenpa MikpoeneKTpoHIKH, €IeKTPOHHUX MPUJIAIiB Ta TPUCTPOIB
Kadenpa ¢iznayHrX OCHOB €IEKTPOHHOI TEXHIKU

Kadenpa 6iomeanunoi iHxkeHepii

@akynbTeT aBTOMATUKH 1 KOMIT I0TEPU30BaHUX TEXHOJIOTIN
Kadenpa dizuxu

Cryninb BUIIOT
OCBiTH Ta Ha3Ba
kBaJidikanii MoBoIO
OpuriHaIy

JloxTop dinocodii
Joktop dinocodii 3 mpuknaaHoi Gi3UKK Ta HAHOMATEPIiATiB

O¢iuiitna Ha3Ba
OCBITHBOI IPOrpamMu

[Tpuknagna ¢izuka Ta HAHOMaTepiann

Tun gumjomy ra
00CHAT OCBITHLOI

Jumiom nokropa dinocodii, oquanunui, 32 kpenutis EKTC ocBiTHBOT
CKJIaJIOBOT OCBITHBO-HAYKOBOI ITPOTpamMH, TEPMiH OCBITHBOI CKJIaJI0BOT

nporpamMu OCBITHBO-HAYKOBOI Iporpamu — 1 pik
. CepTudikar npo aKpeIuTalito OCBITHHOI MPOrpaMu
Haspiiert, Bz 20.05.2022 p. No 3344
pe/ran Ctpok naii ceptudikary: 10 01.07.2027 p.
Iuka/piBeHb HPK VYkpainu — 8 pienb, FQ-EHEA — tperiii ukin, EQF-LLL — 8 piBenb
IlepexymoBu HasiBHicTh cTynens marictpa abo OKP cnermianicra

MogBa BUKJaJaHHS

VYkpaiHcbKka, aHTTiHChKa

TepmMin aii 0cBiTHBOI
nporpamMu

J1o TOBHOTO 3aBEepIICHHS IePioly HaBUaHHS 200 HACTYITHOTO OHOBJICHHS
[porpamu

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 IpOrpamMu

[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
¢i131Ka Ta HaHOMaTepiain» Ha 6a31 HAOYTUX HAaBUYOK 1 KOMIETEHLIH, HEOOX1THUX 1 JOCTAaTHIX
JUIS IPOBE/IEHHS HAYKOBOT'O JTOCIIPKEHHSI, 3aXUCTy JUCEepPTaLiiHOI poOOTH i mojanbIoi
npodeciiHO-HayKOBOi Ta HAYKOBO-TI€IaroriyHoi AISUIbHOCTI 32 haxoM

3 — XapaKTepHCTHKA OCBITHBOI IPOrpamMu

IIpeameTHa o61acTh
(rajaysb 3HaHb,

INamysb 3Hanb 10 «[IpupogHuyl HayKu»
CrenianpsHicTb 105 «[Ipuknanna ¢izuka Ta HaHOMaTEpiaIn»

cneniajbHiCTh)
OcCBITHBO-HAayKOBa
CrpykTypa nporpamu nepeadadae morau0JIeHHs 3HaHb 1 HABHYOK
. . HayKOBHX JOCTIIKEHb 3 MPUKIAAHOT PI3UKH, Y TOMY YHCIIi TTOB’SI3aHUX 3
OpienTanis YK JLOCTIA P o ¢ - Y TOMY

OCBITHBOI IPOIrpamMu

BHUPOOHUIITBOM, JIOCIIPKEHHSIM 1 TIOIaIBIITUM 3aCTOCYBAaHHSIM
BHCOKOJICIIEPCHUX MaTepiaiB 1 CTPYKTYp, y Ipuiaio0y1yBaHHi,
€HEepreTHIll Ta eIEKTPOHIIIl, a TAKOXK MITOTOBKY BUCOKOKBaIIi(piKOBaHUX
¢axisuiB g 3BO III-1V piBHIB akpenuTallii Ta HAyKOBUX YCTaHOB




OcHoBHUI (poKyC

Bumia ocBita TpeThoro (OCBITHRO-HAYKOBOTO) piBHs B ramy3i 10 [Ipupoanunyi
Hayku 3a crerianpHicTio 105 [Ipuknagna ¢izuka Ta HAaHOMaTEpiaId.

OCBITHBOI . . .
DOIDAME Ta KirowoBi croBa: nmpukiagana ¢i3uka, HAHOTEXHOJOT1, (POoTOHIKa,
porpamu ra iH(hopMalliiiHi Ta JIa3epH1 TEXHOJIOT{, BACOKOAMCIIEPCHI MaTepialiu,
cneniamizamii .
HaHOMaTepiaJu.
Oco0nuBOCTAMYU MPOrpaMU € 11 KOMILIEKCHUN XapakTep, 3aCHOBAaHUHN Ha
iHTerpanii 3HaHb, yMiHb 1 IPAKTUYHUX HABUUOK OJHOYACHO y TaTy3sIX
paniodi3uku, MaTepialO3HABCTBA, JIarHOCTUKHU MaTepialliB, CEPEOBHII Ta
JOCIIJIKEHHS X apaMeTpiB, 3aC00iB ONTOTEXHIKM 1 KBAHTOBOI €JIEKTPOHIKH,
OcobsauBocTi HaHOTEXHOJIOT1H TOIIO, KA TI03BOJUTh MalOyTHHOMY HAYKOBIIIO €()EKTHUBHO
nporpamu 3aCTOCOBYBATH Y MOAAJBININ poQeciiiHiil TiSIbHOCTI Cy4yacHi HAyKOBI Ta

TEXHIYHI TOCATHEHHS JJIsl pO3B’sI3aHHS 33/1a4 CTBOPEHHS, MOJIEpHi3alii Ta
eKCIUTyaTalii HAaWHOBIINX CKIAJAHUX (PI3UYHUX CHCTEM MPHUKIATHOTO
NPU3HAYCHHS B YCIX Tally3sX TOCIOJapCTBa, HAYKH, MEAULIUHHA, 0OOPOHHOI
ISIBHOCTI Ta 1H.

4 — IlpuaaTHicTh BUNYCKHUKIB /10 NPAaLEBJIAIITYBAHHS TA M0JAJbIIOT0 HABYAHHSA

HpuaaTHicTs 10

Hassu npodeciii 3rimno HamionanpHOTO Kiacudikaropa YKpaiHu:
Kiacudikarop npodeciii (JIK 003:2010)

— 2121 Ipodecionanu B ramy3i npukiIaaHoi Gizuku;

—2121.1 HaykoBwii criiBpoOiTHUK (TIpHKiIaaHa di3uKa Ta HAHOMATEpiain);

npanesJamTy- — 2310 Buknamadi yHIBEpCUTETIB Ta BUIMX HABYAIBHUX 3aKJIAIIB;
BAaHHS —2310.1 JlokTopaHT;
—2310.1 loueHT 3akiiaay BUIIOI OCBITH;
—-2310.2 Buknanau 3aknany BUILOT OCBITH;
—2310.2  AcwucreHr.
Moxas e HiILBII/II_HeHH}I I.<Banicbi1<aui'1' B HayKOBo—ﬂocnigHHx iHctutyrax HAH y.Kpa'l.HI/I,
HABYANHSI MIPOBITHUX YHIBEPCHUTETAX Ta HAYKOBO-IOCIIIHUX IIEHTpaX. MOXKIHBICTh

3/100yTTS] HACTYITHOTO HAYKOBOT'O CTYIEHS (JOKTOpP HAayK)

5 — BukjagaHHs Ta OLIHIOBAHHSA

Bukiaaganus ta
HAaBYaAHHSA

Jlexuii, mpakTUYHI 3aHATTS, MEJaroriuHa MpakTHKa, CaMOCTiiTHa HayKOBO-
HaBYaJlbHa po0OTa HAa OCHOBI HAYKOBO-TEXHIYHOI HaBYAJIbHOI JIITEpaTypu Ta
nyOutikanii y (axoBUX NEPIOANYHUX BUJIAHHSX, KOHCYJIbTYBaHHS 13
HayKOBHUM KEPIBHUKOM, HAyKOBO-II€arori4YHOI0 CIIJIBHOTOIO, IPOBEACHHS
HayKOBOT'O JOCTIPKEHHS, MATOTOBKA Ta 3aXMCT JUCEepTaIliiHO poOoTH

OuiHroBanus

J171s OCBITHBOI CKIIQZOBOI — MOTOYHHI Ta CEMECTPOBUI KOHTPOIIb.
OuiHiOBaHHS HaBUYAIbHMX JOCATHEHb 3700yBauiB  3MIMCHIOETBCA  3a
HaIllOHAJTBHOIO INKalIoK (BIAMIHHO, J00pe, 3aJ0BLILHO, HE3aJ0BUIBHO;
3apaxoBaHO, He3apaxoBaHo), 100-6anpHOO mKanoro Ta mkanow €EKTC (A, B,
C, D, E, FX, F).
Jlnis HayKOBO1 CKJIa/I0BOi — MPOMIXKHA Ta pidHa aTecTtalii y ¢popMi 3BITYyBaHHS
Ha 3acifanHi kadeapu Ta Buenoi paau gaxynpreTy.

ATecranis 341iCHIOETHCS Y hopMi yOJIIYHOTO 3aXUCTY AUCEPTALl]

6 — IlporpamMHi KOMIIETEHTHOCTI

InTerpanbHa
KOMIIETEHTHICTh

31aTHICTh PO3B’A3yBaTH KOMIUIEKCHI MPOOIeMH MPUKIaIHOT PI3UKH Ta
HaHoOMaTepianiB y mpodeciitHiil Ta TOCTiTHUIIBKO-IHHOBAIWHIN JiSUTBHOCTI,
110 nepeadadae rIMOOKe MePEOCMHUCIICHHS HASBHUX Ta CTBOPEHHS HOBHUX
LUTICHUX 3HaHb 3 Cy4aCHUX METOMIB MPHUKIJIAAHOT (Pi3UKHU Ta/abo iX
3aCTOCYBaHHs y npodeciiiHiil mpakTuii

3arajbHi
KOMIIETEHTHOCTI

1. 3naTHicTh CPOPMYBATH CUCTEMHUN HAYKOBUIN CBITOIISAN, OMIAHYBAaTH
MPUHLMIKA KPUTHYHOTO MUCIIEHHS, OCHOBU NpodeciiiHOi €TUKU Ta 3arajibHOro




(3K)

KYJIBTYPHOI'O KPYTro30py.
2. 31aTHICTh IEMOHCTPYBATH MOBEIIHKY 3pLJI0OT OCOOMCTOCTI, SIKa BOJIOIIE

IITICHUM Ta CUCTEMHHM IICUXOJIOTO-TIEJAarOTIYHUM Ta HAYKOBUM CBITOTJISIIOM,
PO3YMIHHSIM 3aBlIaHb Ta METO/IiB BUKJIA/IaHHS HA CYYaCHOMY €TaIli pO3BUTKY
CYCHUIBCTBA Ta OCBITH; ONlaHyBaja 0a30Bi 3HAHHS 1 YMIHHS HayKOBOTO MOIIYKY
Ta BMiHHSI BUKOPUCTAHHS HOTO PE3YJIbTATIB y pealbHIi MPaKTUYHIN
TiSUTBHOCTI; 3aCTOCOBYE MpUiioMU e()eKTUBHOI KOMYHIKAIIi1 B mpodeciitHoMy
CEPEIOBHIIII.

3. 3maTHICTh BUIBHO CIUIKYBAaTHCS B YCHIN Ta MUCHMOBIN ()OpMi 3 MUTaHb,
IO CTOCYIOThCS c(hepr HAyKOBUX JOCIIKCHb, 3 KOJIETaMH, HAyKOBOIO
CHUIBHOTOIO, CYCIIIBCTBOM Y LIJIOMY JEPKABHOIO Ta 1IHO3EMHOI0 MOBAMHU.

4. 31aTHICTB 70 MOITYKY, 0OpOOJICHHSI Ta y3arajlbHEHHS HAYKOBO-TEXHIYHOT
iHpopMarii 3 pi3HUX JKepen (Y TOMY YHCTi IHIIOMOBHOI JIiTepaTypH 3a
haxom).

5. 3gaTHICTh HABYATHCS Ta CAMOHABYATHUCS, TCHEPYBATH HOBI i1€i.

daxosi
KOMIIETEHTHOCTI
(PK)

1. 31aTHICTH BUKOHYBATH OPHUTIHAJIBHI JTOCHIKEHHS, JOCITaTH HAYKOBUX
pe3yJbTaTiB, SIKi CTBOPIOIOTH HOBI 3HAHHS 1 MOXKYTh OyTH OIyOIIiKOBaHi y
MPOBIHUX HAYKOBUX BHUJAHHSIX.

2. 31aTHICTh 10 MPOAYKYBAaHHS HOBUX i7IeH 1 pO3B’sI3aHHS KOMIUICKCHHIX
po6JIeM Ha OCHOBI 3aCTOCYBaHHSI METOJI0JI0T'1] HAYKOBUX JIOCII/IKEHb Ta
THCTpPYMEHTIB HayKOBOI MisTTBHOCTI.

3. 31aTHICT 3aCTOCOBYBAaTH METOAOJIOITIO0 T TEXHOJIOT] IHTEIEKTYaIbHOIO
aHaJi3y JaHWX, peali3oByBaTH MOTO METOIU i aITOPUTMHU IS TOCIPKEHHS
CKJIQJIHUX 00’ €KTIB 1 cUCTeM, MepeBIPATH OTPUMaHI pe3ylbTaTH Ta
IHTepIpeTyBaTH iX.

4. 31aTHICTh 3aCTOCOBYBATH CUCTEMHI 3HAHHS Cy4YaCHUX METOJIIB
MIPOBEICHHS YMCEbHUX JOCHTIHKEHD y Taly31 MPUKIAIHOI (i3UKH Ta
HaHOMaTepialiB, a TAKOXK B CYMIKHUX Taly3sX.

5. 31aTHICTh OIIHIOBATH TOYHICTB 1 JOCTOBIPHICTh OTPUMAHUX PE3YJIbTATIB
Ta IHTEPNPETYBATHU PE3YIbTATH KOMIT IOTEPHOIO aHAJI3y.

7 — IlporpamHi pe3y1bTaTH HABYAHHS

[IPH1 |BosoaiTy HaBUYKaMy KpUTUYHOIO aHAII3y HayKOBOI 1HQoOpMaIii Ta
pe3yibTaTiB  HAayKOBHUX JOCHIDKEHb; PO3YMITH  OCOOJIMBOCTI
B3a€EMO3B'A3KY HAYKOBUX 1 TEXHIYHUX 3aJad 3 CYYaCHHUMH
colliaTbHUMHU Ta €TUYHUMH IpoOIeMaMH; 3aCTOCOBYBATH OTPUMaHi
3HAaHHS TIPU BHPIMICHHS HAyKOBHX TMPOOJIEM Ta MPUKIAIHUAX
MIPOEKTIB.

BuxopucroByBatTh  3HaHHS TPO  TCHUXOJIOTTYHO-TIETATOT1YHI
0COOJMBOCTI HAYKOBO-IIEIAroriyHoi MisyIbHOCTI B mpodeciiiHoMy
OCBITHbO-HAyKOBOMY IMIpOLleCi MpU po3poldli Ta BHUKIAJaHHI
cHeliaJbHUX JTUCIMILIIH.

ITPH2

3acTOCOBYBAaTH YHIBEpCAJIbHI MOBHI HaBUYKHM JOCTIAHUKA, IO
JIO3BOJISIFOTH OOMpATH ONTUMaNbHI (OpMHU Ta KaHPU MOBIEHHS (B
TOMY YHCIII 1HO3€MHOIO MOBOIO) JJISl [TO/IaHHS HAyKOBOi 1H(GopMarii
y HayKOBI{ Ta MeAAroriuHii AisIbHOCTI.

ITPH3

3acTOCOBYBAaTH  MPUHLUUIM  MIATOTOBKM Ta  IPOTOJIOMICHHS
pe3yNnbTaTiB  JOCHI[DKEHHS 3a yMOB  JOTPUMAaHHS  BHUMOT
aKaJeMiyHOi eTUKM Ta  JOOpOYeCHOCTi, BHUKOPHUCTOBYBATH
BIJIMOBIAHI 3aCO0M BUPaKEHHsI HAYKOBOI TYMKH.

IIPH4

BMiTH Hamucatu HayKoOBY CTaTTIO (JONOBIiJb) JAEpXkKaBHOIO Ta/abo

ITPHS |. - .
IHO3€MHOIO MOBOK) 3 BHMKOPUCTAaHHSIM HAyKOBOI Ta HAaBYAJIbHOI




JiTepaTypu, JOBIAHHKIB, CIOBHHKIB, JOKYMEHTIB Ta IHIIOI
HAayKOBO-TEXHIYHOI 1H(oOpMaIii 3 BIAMOBIAHOI raidy3l 3HaHb 3
JOTPUMAHHSIM HOPM aBTOPCHKOTO MPaBa.

ITPH6

['muOoko po3yMiTH 3arajibHi MPUHIMIMKA 1 METOJOJIOTII0 HAYKOBUX
JOCIIPKeHb, 3aCTOCYBAaTH IX Yy BIIACHUX JIOCITIDKEHHSX Ta Y
BHKJIQIAIbKINA MPAKTHIII.

ITPH7

[TnanyBaTu 1 BUKOHYBAaTH EKCIIEPHMEHTAJIbHI Ta/ab0 TEOpEeTHYHi
JOCITI/PKEHHS 3 BUKOPUCTAHHSAM CYy4YaCHHX 1HCTPYMEHTIB, KDUTHYHO
aHaJI3yBaTH Pe3yJIbTaTH BIACHUX JOCIIIKEHb 1 pe3yJbTaTH 1HIIUX
JOCITITHUKIB Y KOHTEKCTI YChOTO KOMILIEKCY CYy9aCHHX 3HAaHB 11010
JIOCTTPKYBaHOT MPOOIEMH.

ITPHS8

3HaTH Ta PO3YMITH OCHOBHI METOIM aHaJi3y JaHWUX; BMITH
3aCTOCOBYBaTH IHCTPYMEHTH Ta MOJENI aHamidy JaHuX (MaKeTu
MPUKIIATHUX TIPOrpaM, OHJIAWH PeCypCH M BIAMOBIIHI TEXHOJIOTIT) B
JOCHTIDKEHHI peallbHUX CHUCTeM Ta Tpe3eHTalii pe3yiabTariB
HAayKOBUX JOCII/DKEHb Yy Pi3HUX (hopmax; 31HCHIOBATH HAYKOBO-
NeAArorivyHy JAisSUTbHICTh 3 BUKOPUCTAHHSIM IIHX PECyPCIB.

I[TPH9

3acTOCOBYBAaTM Ha IPAKTHULI cyqaCHl npuiioMu 1 MeToaH
YHCENBHOTO aHaJli3y, CHHTE3Y Ta KOMII FOTEPHOTO €KCIIEPUMEHTY, 3
JIOTIOMOTOI0  SIKMX ~ PO3pOOJISTH HOBI  PINICHHS IMPUKJIATHUX
Gbi3uYHMX 3a/1a4, Y TOMY YHCIIi B TaTy3i HAHOMATepiaiB.

[TPH10

CaMOCTIfHO ~ TPOBOJUTH  KOMIT'IOTEPHI  JIOCHI/DKCHHS — Ta
3aCTOCOBYBAaTH JOCHIJHHUIBKI HAaBUYKW JUIA aHamizy (i3uIHHX
IIPOIIECIB B MPHMKJIATHUX CUCTEMAaxX Ta MaTepiayiax.

8 — PecypcHe 3a0e3ne4eHHs pe3yJIbTAaTiB NPOrpaMu

Peanizaiis  ocBiTHROI mporpamu  3a0e3meuyeTbcss  KaapamMu — BHUCOKOI
Kanpose KBaJ'I%(l)iKaI_[ﬁ (3 HayKOBUM CTYTEHEM Ta BUCHAM 3BaHH$I1V£), K1 MAIOTh BeJ‘II./IKI/II‘/jI‘
Besmedenst ZIOCBil HAYKOBO-TIEJIATOTi4HOl, HaBYATbHO-METOMYHOI, HayKOBO-OCHiHOI
3a po0OTH Ta BiANOBITAIOTH KBasTi(iKalii BiIIOBIIHO 0 CIEMiAIBHOCTI 3TiIHO 3
JIIEeH31MHUMU YMOBaMH.
HaBuanbHuii mporec BiA0yBaeThCs B aBAUTOPISIX Ta 1a00OpaToOpisX,
M . o0JIaJHAaHUX Cy4YaCHUMHU KOMIT IOTEPHUMH 3ac00aMu, Y TOMY YHCII
ATEPIATLHO- MYJIbTUMEAIMHUMHU, Ta CHEl1ai30BaHUM IPOrpaMHUM 3a0€3MEUEHHSIM, a
Texurine TaKOK B HAYKOBO-/IOCIIAHUX J1JAOOPAaTOPisiX HAHOENEKTPOHIKU Ta
3a0e3me4eHHs

HaHOTEXHOJIOT1H, (POTOHIKM, aHATIITUYHOI ONITOXEMOTPOHIKHU Ta 1H.,
OCHAIIICHUX BIJIMOBIAHUM CIEIliaTbHIM YCTaTKYBaHHSIM

Indopmaniiine Ta

Caiit XHVYPE http://nure.ua/
Caiit HaykoBoi 016smioTekn XHYPE http://lib.nure.ua

HABYaJbHO- . .
Enexrponnuii apxis Biakpuroro noctyny XHYPE
MeTONYHe .
http://openarchive.nure.ua/
3a0e3me4eHHs o
Hayxkosa 616;miorexka XHYPE, Brirouatoun dhonan 3ad6e3neuyrounx kadeap
9 — AkageMivyHa MOOITBHICTD
Hanionanbna . . o . .
KpeauTHa Ha ocHOBI ABOCTOPOHHIX JOTOBOPIB Mk XapKiBCHKUM HaIliOHATBHUM
R HIBEPCUTETOM PaJi0€IEKTPOHIKH Ta YHIBEpCUTETaMH Y KpaiHH.
MOOITBbHICTH YHIBEP past p yHIBEp P
Mixnapoana Ha ocHOBI ABOCTOpOHHIX JOTOBOPIB M1k XapKIBChbKUM HaI[lOHAJTbHUM
KpeauTHa YHIBEPCUTETOM PAJI0ETIEKTPOHIKH Ta 3aKJIaJJaMU BUIIOi OCBITH 3apyOiKHHUX
MOOLIBHICTH KpaiH-TapTHEPIB.
HaByanns
iHO3eMHMX Ha ocHoB1 goroBopiB Mixk XapKiBCbKUM HalllOHAJTbHUM YHIBEPCUTETOM

3100yBaviB BUIIOL

OCBIiTH

paslioeNeKTPOHIKH 1 3aKJIajaMy BUILOT OCBITH KpaiH-MIAPTHEPIB.




2. Ilepesik KOMIIOHEHT OCBITHHLO-HAYKOBOI IIPOrpaMM Ta iX JIOTiYHA

MOCJIIOBHICTH

2.1. llepeaik komnonent OHII

eaaroriayHol AisjbHOCTI

Kon v/g ) . KinbkicTh dopma
KoMmoHeHTH OCBITHBOT TpOrpaMu . )
. . KPEAMTIB | IiJICYyMKOBOI'O
(HaBYAJIbHI JUCIUTUTIHH )
KOHTPOJTIO
1 2 3 4
OCBITHS CKJAJOBA
060B’s13xk0Bi kKomMnonenTn OI1
3aranpHOHAYKOBI ((hitocodebki) muctumuiiau (000B’SI3KOB1)
OK1 dinocodist Ta METOOJIOTIS Cy4acHOT HAyKH, 3 3aITiK
npoGyiemMu HOpMyBaHHSI KPUTHIHOTO MHUCIICHHS
OK 2 [Tcuxonoro-nenaroriydi OCHOBH HaAyKOBO- 2 3aIIK

Jlucumtiay, mo GopMyrTh YHIBEpCaTbHI HABUIKH JOCHITHUKA (000B’SI3KOB1)

OK 3 MeToa0J10Tisl HAYKOBHX JOCIIIJPKEHb 3 3aIIK
OK 4 Oco0IMBOCTI CydacHOI HAYKOBOI KOMYHIKAITii 2 3aJTiK
OK 5 | CydacHi MeTOIM aHAITI3Yy JaHUX 2 3aITiK
Jluctumniay, mo GopMyrTh MOBHI KOMIIETEHTHOCTI (000B’ I3KOB1)
OK 6 | Inozemna MoBa sIk MOBa HAYKOBOI KOMYHIKaILii 6 3aJIK
Jlucuumutiny 3i crienianbHOCTI (000B’SI3KOBI)
OK 7 OO6uwncoBaIbHI METOIH PO3B'SI3aHHS MMPUKIIATHAX 4 3aIIK
Gbi3nyHMX 33129
3arajgbHuii 00csTr 000B'SI3KOBUX KOMIIOHEHT: 22 3aIiK
BubipkoBi komnonentu Ol
Jlucuumutiam 3i cneniajbHOCTi (BUOIPKOBI)
BK 1 OnTOENEeKTPOHHI TEXHOJIOTI 8 3aUTiK
BK 2 MartemMaTiHyHe MOJIETIOBAHHS MTPOIECIB Ta CUCTEM 4 3a1K
BK 3 HanoTtexHoJorii B ONTOEIEKTPOHIIT 4 3aIIK
BK 4 Kowmm'toTepHi MeToi HAHO(DOTOHIKH 4 3aUTiK
BK 5 ONUTHYHI METOIH IPUKIATHOT Qi3HKH 4 3aIIK
BK 6 CroxacTH4Hi MeToar 00pOOKH HeCTaIliOHAPHUX BHITAJIKOBUX 4 3aMIK
CUTHAJI1B
BK 7 HanorexHnosorii Ta HaHoMaTepiaian B Gi0JI0Tii Ta MEMIIUHI. 4 3aIIK
BK 8 Hanocencopu Ta HaHOMAaTepiaau 11 1a00paToOpHO-aHATITHYHOT 4 3aJTIK
TCXHIKHU
3arajgbHuii 00CcAT BUOIPKOBMX KOMIIOHEHT: 8
IlegaroriyHa npakTuka 2
3arajgbHuii 00CSAT OCBITHBOI CKJIA10BOI 32
HAYKOBA CKJIAJJOBA
[TpoBeaeHHST HAYKOBOTO AOCTIHKCHHS 148
Po0oTa Haj gucepTarieo 60
3arajgbHuii 00CSII HAYKOBOI CKJIAT0BOI 208
YCHOI'O HIAI'OTOBKA JOKTOPA ®LIOCO®II 240

1 xpeaut €KTC — 30 ronua
* Tlepenik BHOIPKOBMX KOMIIOHEHTIB MOK€ OyTH JIOTIOBHEHO Yy pOOOYOMY HaBUAIbHOMY IUIaHi 3

3arajlbHOrO KaTajory BHOIPKOBUX JUCLMIUIIH YHiBepcuteTy (y pasi BHOOpy 37100yBauaMu BHUILOT
OCBITH)



2.2. CTpykrypHo-jgoriuna cxema OHII
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3. ®opma aTecranii 3100yBa4iB BULILOI OCBITH

ATrecraris 3m00yBadiB BHINOT OCBITH 3a OCBITHROIO Tporpamoro «lIpukmamna
¢di3uka Ta HaHOMaTepianm» crenianbHocTi 105 [MpuknagHa ¢i3uka Ta HaHOMAaTEpiaIn
3IIMCHIOETHCS CIIEI1aJII30BAHOI0 BUYEHOIO PaJIOl0, MOCTIMHO /1110400 a00 YTBOPEHOIO
JUTS TIPOBEICHHS Pa30BOTO 3aXHCTy, Ha MiACTaBi MyOJIYHOTO 3aXHCTy HAyKOBHX
JOCSITHEHD Yy (hopMi JucepTaltii.

CraH TOTOBHOCTI AmcepTallii 3m100yBada BHIOi OCBITH CTYIEHS JOKTOpa
bimocodii M0 3aXUCTy BU3HAYAETHCSA HAYKOBHUM KEpPIBHUKOM (200 KOHCEHCYCHUM
PIIICHHSIM IBOX KEPIBHHKIB).

OOOB’SI3KOBOI0  YMOBOIO JIOITYCKY JO 3aXHCTy € VYCHIITHE BHUKOHAHHS
acmipaHTOM HOTO 1HAWBIIYyaIbHOTO HABYAJIHHOTO IJIaHYy.

3.1 3aranpHi BUMOTH 10 AUCEPTALIIHOT poOOTH

HMucepraiiitna pob6oTa Mae NPOJEMOHCTPYBATH 3JAaTHICTb BHUIIYCKHHKA
PO3B’sI3yBaTH CKJIAJHI 3a]a4l 1 MPOOJIeMU €IEKTPOHIKK Ha OCHOBI JOCJIII)KEHb Ta/a0o0
3MIICHEHHS 1HHOBAIIM 32 HEBU3HAYEHUX YMOB 1 BUMOT.

Jlo 3axucTy JOMyCKaloThCsl AMCepTallii, BUKOHAHI 3700yBaueM HayKOBOTO
CTyIleHsl caMmocTiiiHo. [luceptamiiina poOoTa HE MOBUHHA MICTUTH aKaJEeMIYHOTO
riariary, ¢adpukaiii, hanscudikaiiii. BusBieHHs B oJlaHiii 10 3aXUCTy AUCEpTaIlii
(HayKOBIM JIOTMOBIAI) aKaJeMIYHOro IUlariaTy € TMiJACTaBOI IS BIJIMOBH Y
MPUCY/IKEHH1 BIJIMOBITHOTO HAYKOBOTO CTYIIEHS.

Hucepramii oci0, ki 3100yBarOTh CTYIIHb JOKTOpa Qinocodii, a TaKox
BIJICYKM OMOHEHTIB MaloTh OyTH ONPUIIIOJHEH! Ha odiuiiiHoMy BeO-caiiti XHYPE
(http://nure.ua) BIIIOBIIHO 10 3aKOHOIABCTBA.

[TincymkoBIii aTecTarlii nepeaye mopivHa (MpomMikHa) aTecTallis 3100yBaya 3a
pe3ynbTaTaMy BUKOHAHHS 1HAMBIAYyadbHOTO Tuiady. [l{opiuHa arecraiiist poXoauTh y
BUTJISIAL 3BITYBaHHS 3700yBadiB Ha 3aclJaHHAX Kadenp, 10 SKUX HPUKPIIUICHHM
3100yBau, abo MikkadenepaabHUX CeMiHapax Ta 3aTBEpPKYyeThcsa BueHumu pamamu
dakynbTeTiB. JlIokyMeHTamMu, 110 MiATBEPIKYIOTh MPOMDKHY aTecTallito 3100yBaya, €
pIYHUN 3BIT, APYKOBAHUM BapiaHT PO3AUTIB AucepTallii, Komii myOJiKaiii, JToBijaKa
PO CKJIAJIAHHA 3aJTIKIB, BUTST 13 TPOTOKOMIB 3acinanb kadhenp MEEIII, ®OET, BMI
Ta pimeHHs BYeHoi paau paxynsretry EJIBI.

OcBiTHBO-HAYKOBa IMporpamMa MIATOTOBKH JOKTOpa (inocodii BBakKaeThCs
3aBEPIICHOIO, SKIIO 3100yBay MOBHICTIO BUKOHAB MTPOrPaMy OCBITHBOI MIATOTOBKH Ta
HayKOBO-TI€IarOTi4HOl MPaKTUKW, BYACHO MPEACTABUB 1 3aXHCTUB JAHCEpTaLlIiHY
po0OTY y crieniaaizoBaHiil BUYCHIH pail.




4. MaTpuus BiAIOBIAHOCTiI MPOrPaMHUX KOMIIETEHTHOCTEH KOMIIOHEHTAM
OCBITHBOI IPOrpamMu
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5. MaTpuus 3a0e3ne4eHHs1 NporpaMHux pesy brariB HaByaHusa (IIPH)
BIANOBIIHUMHU KOMIIOHEHTAMM OCBITHBOI IPOrPaMu
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6. Matpuus BinnoBigHocti BusHadueHux OHII koMneTeHTHOCTEH 1eCKPUIITOPamM

HPK
Knacudixamis 3HaHHA Yminusa Komynikanis ABTOHOMiIs Ta
KOMITETEHTHOC- BiInoBinanbHicTH
teit 3a HPK
3ul Yml K1 AB1
Konuenryanpni Ta | CrienianizoBasi BinbHe crinkyBanHs | JleMoHCTpalist 3Ha4HOT
METOJI0JIOTI4HI YMIiHHS/HaBUYKH 1 3 IUTaHb, 110 aBTOPUTETHOCTI,
3HAHHS B rajly3i Y | METOJAHW, HEOOXIiJHI Ul | CTOCYIOThCS chepn IHHOBALIHHICTh, BUCOKUH
Ha MEXI raimysei PO3B’sI3aHHS 3HAUYIIMX | HAYKOBHX Ta CTYMiHb CAMOCTIHHOCTI,
3HaHb a00 npobuieM y cdepi eKCIIEPTHHX 3HaHb, 3 | aKaJeMidHa Ta
npodeciinoi npodeciinoi KOJIeraMH, ITUPOKOI0 | TpodeciiiHa
IISITBHOCTI. ISUTBHOCTI, HAYKH HAyKOBOIO IIOOPOYECHICTh, MTOCTiHA
Ta/abo IHHOBAIIH, CIIJIBHOTOIO, BiJIIaHICTh PO3BHUTKY
pO3MUpPEHHS Ta CYCIITBCTBOM Y HOBHX et abo mporeciB
TIEPEOIiHKA BXKE oiToMy. y TIepeIOBUX KOHTEKCTAX
ICHYIOYHX 3HAHb i npodeciifHoi Ta HayKOBOT
npodeciitaoi INSUTBHOCTI.
MPaKTHKH.
Ym2 K2 AB2
3anoyaTKyBaHHSI, Bukopucrtanus 31aTHICTE 0O
IUTaHYBaHHS, aKaJaeMiqHOT 0e3repepBHOTO
peaiizairis Ta YKpaiHChKOT Ta CaMOPO3BUTKY Ta
KOpPHUT'YBaHHS iHO3eMHOT MOBH Y CaMOBJ/IOCKOHAJICHHS.
MOCTITOBHOTO TIpotiecy | mpodeciiiHiii
IPYHTOBHOTO JSUTEHOCTI Ta
HayKOBOTO JOCITIKCHHSIX.
IOCIHIIKEHHS 3
JOTPUMAaHHSIM
HaJIEYKHOI aKaIeMIdHOT
JI0OPOYECHOCTI.
Ym3
Kpurnunuii ananis,
OlLliHKa 1 CHHTE3 HOBUX
Ta KOMIUIEKCHHUX iJIei.
3aranbHi KoMneTeHmii
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 KoMmeTeHuii
®K1 3ul Yml, ¥Ym2, Ym3 K1 ABI1, AB2
DK2 3ul Yml, ¥Ym2, Ym3 K1 ABI1, AB2
DK3 3ul Yml, ¥Ym2, Ym3 K2 ABI1, AB2
DK4 3ul Yml, ¥Ym2, Ym3 K1, K2 ABI1, AB2
PK5 3ul Yml, ¥Ym2, Ym3 K2 ABI1, AB2




7. HaykoBa (nociaigHunbKa) Ta negaroriyia ckiaagosi OHII

HayxoBa ckiagoBa OCBITHbO-HAyKOBOI MHpOrpaMu Iependadae MpOBEACHHS
acmipaHTOM BJIACHOTO HAYKOBOTO JOCIIKEHHS MiJl KEPIBHUIITBOM OJIHOTO a00 JBOX
HAYKOBHX KEPIBHUKIB Ta OOPMIICHHS HOTO pe3yNbTaTiB y BUTJISAL TUCEpTaLlii.

Huceprariss Ha 3100yTTsI cTymeHs JokTopa ¢igocodii € caMOCTIHHUM
PO3TOPHYTHM JOCITIKEHHSIM, IO MPOIMOHYE PO3B’SA3aHHS AKTyaJbHOTO HAyKOBOTO
3aBgaHHg 3a cremianbHicTIO 105 «IIpuknmamHa ¢i3uka Ta HaHOMAaTepiainy,
pE3yJIbTaT SIKOTO XapaKTEPU3YIOThCS HAYKOBOIO HOBHM3HOIO Ta MPAKTUYHOIO
IIHHICTIO 1 ONIPUJIIOIHEH] Y BIATOBITHUX TyOJTIKaIlIsIX.

HayxoBa ckianoBa OCBITHbO-HAYKOBOI MHporpamMu O(OpMIISETHCS Y BUIVISI
1HIMBIIYyaJIbHOTO TIJIAaHY HAyKOBOi POOOTH acmipaHTa 1 € HEBiJ €éMHOI0 YaCTHHOIO
HaBYAJIbHOTO IJIaHY acCIIpaHTypH.

HeBix’eMHOI0O 9aCTHHOIO HAYKOBOI CKJIQJIOBOI OCBITHBRO-HAYKOBOI MPOTpaMu
acHipaHTypH € MIATOTOBKA Ta MyOJiKallis HayKOBHUX CTAaTEW, BUCTYNH HAa HAYKOBHX
KOH(epeHLIIX, HAyKOBUX (PaXOBHUX CEMIHApaX, KPyIJMX CTOJaX, CUMIIO31yMax.

HaykoBo-nociigHa TemMaTUKa IUCEpPTAlliiHUX pOOIT NOB’si3aHa 3 HAYKOBOKO
po0IEeMATUKO KapeapHu MIKPOEIEKTPOHIKH, €IEeKTPOHHUX IPHUJIAIIB Ta IPUCTPOIB
Ta kKadgeapu (izuuHux ocHOB enekTpoHHoi TexHiku XHYPE Ta cnpsiMoBana Ha
(bopMyBaHHS KOMIETEHI1M TPOBEICHHS HAYKOBHUX JOCIIKEHb Y Taly3i.

7.1 TemaTuka HAYKOBHMX JA0CTII’KEHD

—  JOocHiKeHHs — (I3UYHUX ~ TPOIECiB  TeHepalii Ta IMepeTBOPEHHS
€JICKTPOMArHiTHOTO MOJIA B MpUJIalax 1 CUCTeMax, L0 OXOIUIIOIOTH Jlana3oH Bij
PaJIOXBUITb 0 PEHTTCHIBCHKUX MTPOMEHIB,;

— CTBOPEHHS Ta PO3POOJICHHS HOBHUX MpUiaaiB, 1H(GOPMAILIITHO-KEPYIOUHX
CUCTEM 1 anapaTypHUX KOMIUIEKCIB y rany3i (13M4HMX 1 re0(Pi3uYHUX TOCHTIIKEHb;

— (b13U4HI OCHOBU TEXHOJIOT1i HOBHMX BHU[IIB MaTepiajiB (MarHiTOI1€IE€KTPHUKIB,
HaIIBNPOBIJHUKIB, IJIa3MH, HAHOMATEpialdiB TOWIO) s pO3pOOJEHHS HOBUX
NpUIAJIIB (€JIEMEHTIB) PI3HOTO IPU3HAYECHHS;

— (bi3uKa MpoueciB y MpUiIajax, YCTaHOBKaX, anapaTypHUX KOMILIEKCAaX 1 B
1H(pOpMaIITHO-KEPYIOUHX CUCTEMAX;

— ¢i3uKa KOHTAaKTHHX Ta O0'€MHHMX SIBHII 1 TBEPAOTUILHUX MPUJIAIIB Ha iX
OCHOBI;

— (GBBUYHI  TOpOIECH, 30KpeMa  EeJIeKTPOMArHiTHI,  ONTOEJIEKTPOHHI,
TEPMOCNICKTpUYH1, (OTOCNEKTPUYHI ¥ 1HIN, y NpuUiafax 1 CHUCTEeMax MEIUKO-
010JI0TIYHOTO PU3HAYCHHS;

— €JIGKTPOHHE MPUIaA00y IyBaHHs, 30KpeMa KBaHTOBE;

— Teopisl €JEKTPOMAarHiTHUX XBWUJIb 1 KOJMBaHb, OUdpakiis, iHTephepeHiis,
pPO3CIIOBaHHS, TNOJIApU3allisl XBWJIb, MOJS Ta XBUJl Yy BIAKPUTHX CHUCTEMAX,
NOIIMPEHHS XBWJIb Y OararomapoBUX 1 HEOJHOPIAHMX CTPYKTypax 1 HaJpeliTKax,
BUBYEHHS 1HIIIMX BUJIIB XBUJIOBUX IPOIIECIB;

— (i3UyHl OCHOBM CHCTEM 3B'SI3Ky, YIpPaBIIHHA, pPaJaloacTpOHOMII,
pazioHaBiraiii Ta pajioioKarii;



— B3AEMOJIS  CJICKTPOMArHiTHOTO TIOJsI 3 PEUYOBMHOIO, HEINIHINHI Ta
napaMeTpuyHl SBHINA MPH B3a€EMOJIi €JEKTPOMArHiTHOIO BHUIIPOMIHIOBAHHS 3
MaTepiaJTbHUMU CEPEIOBUIIIAMY;

— eNEKTPOMArHiTHI XBWUJI B 10HOC(Epi, HABKOJIO3EMHOMY KOCMIYHOMY
MIPOCTOPi, EICKTPOMArHITHI XBUJII B aKTUBHUX CEPEOBHUINAX KBAHTOBUX, BAKYYMHHX,
CJICKTPOHHHUX 1 HaMiBIPOBIIHUKOBUX T€HEPATOPIB 1 MiICUITIOBAYiB;

— JIOCHIJPKEHHS Ta MaTeMaTU4YHe MOJICIIOBaHHSA B EJICKTPOAMHAMIUYHUX
CUCTEMAax 1 CepeIOBUIIIAX;

— pagiopi3uyHI METOAM JUCTAHILIMHOTO 30HIYBaHHS HABKOJIMIIHBOTO
CEepe/IOBUINla Ta HEKOHTAaKTHI BUMIPIOBaHHS, pagiodi3udHi METOAW B EKOJIOTIi,
aCTPOHOMIT Ta MEJIUIINHI;

— Teopis Ta MpaKTHKa MpUMaHHS ¥ ONpalloBaHHS CUTHAJIIB; 3BOPOTHI 3aj]1ayl
Teopii eJIEKTPOMArHiTHOTO TOJIS;

— EJIeKTpOHHA 1 10HHA eMicii 3 TBepAUX TUI 1 piauH; (I3UUYHI SBHUILA Ha
MOBEPXHI, [0 BU3HAYAIOTh EMICIIHI BIACTUBOCTI TBEPAUX TUII 1 PI/IMH;

— €JIEMEHTapHI Ta KOJEKTUBHI MPOLECH PO3CIIOBaHHs, 10HI3alli, 30y/1)KEHHS B
ra3ax 1 ra3oBux po3psjaax;

— (pi3UYH1 OCHOBM METOIB AOCIIHKEHHS, IO IPYHTYIOThCSI HA BUKOPHCTAHHI
€JIEKTPOHHOI Ta 10HHOI eMICI{;

— 1HTepdepeHIis cBiTia Ta Audpakuis CBITIa, (POPMYBaHHS ONTUYHOIO
300paxeHHs1, Pyp'e-ONTUKA, ONITUKA PO3CIFOBAHHS.

- TMpPOMEHEBa OMNTHKA, XapaKTEPUCTUKH ONTUYHUX MPWIAIIB Ta ONTHYHI

METOJI BUMIPIOBaHb, ONTOECIEKTPOHIKA;

— ONTUYHMM 3amuc iHpopMalii, GoToximMiyHa il CBITJA, MPOILECH 3aIUCYy
onTU4YHOI 1H(pOpMAIlii Ha PeECTPYBATBHUX CEPEIOBUINAX, IO MICTITH Cpi0JIo, Ta 6e3
cpibia. oNTUYHI OCHOBM Tojorpadii, uHamMiyHa Tojorpadis, gazepHa GoToxiMig Ta
O10X1Mis;

— KPUCTAJIOONTHKA, ONTHKA TOHKUX IIIapiB, MOJIEKYJISI[pHA ONTHKA, KBAHTOBA Ta
CTaTUCTUYHA ONTHKA, ONTHKA KBAHTOBUX MEPEXO/IIB;

— ONTHYHA CIEKTPOCKOMIs (aToMHa Ta MOJIEKYJsipHAa CHEKTPOCKOMIs,
CIIEKTPOCKOMIsi ~ TBEPJAOro  TUIA,  JIIOMIHECHEHIIS, ONTHUYHI  BJIACTHUBOCTI
HaJIIIPOBIIHUKIB);

— ONTHKa YJIbTPAKOPOTKUX IMITYJIbCIB, HENIHIHHA ONTHKA, B3AEMOJIS
J1a3epHOTO BUIPOMIHIOBaHHS 3 PEUOBUHOIO, (DI3UYH1 aCTIEKTH BUKOPUCTAHHS JIa3epiB,
rojorpadiuHi qudpakiiitHi eneMeHTH, METOAM Ta MPOIECH KepyBaHHs MapaMeTpaMu
JIa3epHOTO BUIIPOMIHIOBAHHS.

7.2. lleparoriyHa npaKkTuKa

[lenaroriyna mpakTMKa TOJNSTae B YydyacTl acmipaHTa y 3a0e3ledeHHi
OCBITHBOT'O TIpoliecy Kadenpu Ta peani3yeTbCcsl y MPOBEACHHI MPAKTUYHUX Ta
Ja00paTOPHUX 3aHsTh, CEMIHApIB 110 BIJMOBIAAIOTh HAYKOBO-IOCIIHIA POOOTI
3100yBaua, 3a0e3neuyeHHl BUpOOHNYOI, Tpo(deciitHOl Ta HAyKOBO-AOCTIAHOI MPAKTUK
CTYJICHTIB, y4acTi B po3poOili HaBYaIbHO-METOAUYHOTO 3a0€3MeUeHHs] BUKJIAIaHHS
JUCLUILTIH Kadeapu Tomro.



