MIHICTEPCTBO OCBITH I HAYKH YKPATHH

XapkiBCbKHH HAIOHAJIbHHI VHIBEPCHTET PaAioeJeKTPOHIKH

OCBITHBO-HAYKOBA ITPOI'PAMA

«Ipukaaagaa ¢pizuka Ta HaHOMATEpPiAJIH»

TPeThOro (0OCBiTHbO-HAYKOBOI0) pPiBHSI BHIOI OCBITH

3a cneniajbHicTio 105 Ipukiaaaua ¢dizuka Ta HAaHOMAaTEpiaJaHu

ranay3i 3Hanb 10 [Ipupoanuyi HayKH

Ksanigikauin: Jokrop disocodii, [Ipukaagna ¢izuka Ta HaHOMATEpiaIH

IIpukaanna ¢izuka Ta HAHOMAaTepiaJn

SATBEPI’KEHO BYEHOIO PA/1IOIO XHYPE
I'osioBa BueHoi paau

/ / B.B. Cemenens /

(npomxo;a{ /BliIl «29»6epe3ns 2019 p. Ne 4)

31 3MiHAMH

NPOTOKOJI Bi «26» jroToro 2021 p. Ne2

OcaiTHs nporpama B%lnrbca B airo 3 01.09.2019 p.
; / B.B. Cemenens /
(Haxayéin «03» kBiTHa 2019 p. Ne 178)

31 3SMiHAMH

PexTop

Haka3 Big «02» Gepe3nst 2021 p. Ne 77
Xapkis 2021 p.



JIUCT NNOT'OKEHHS
OCBITHBO-HAYKOBOI MpOrpaMH
«IIpuxnaaHa gizHka Ta HaHOMATEpiaIH»
cnenianbHocTi 105 «IIpukiagna ¢izuka Ta HaHOMAaTEpia H»
TPETHLOI0 OCBITHLO-HAYKOBOI'0 PiBHSI BHIIIOT OCBITH

Y3rOKEHO:

[Mepunit npgﬁéx'rop
/I

(((E(g » e

I.B. Py6an
2021 p.

B.o. HauanbHuka Bigainy JIA Ta BC350

%—/ﬂ/‘?j’q/ C.b. Makamies

wiéy o 2021 p.

PosrasnyTto Ha 3acinanui Buenoi panu
takynsrery EJIBI

Ipotokon Ne 7 min 25 &7 2021 p.
Hexan dakynerety EJIBI

_# A.B. BacsiHoBHY

IlpeacraBHuku poGoTogasuin

bospunner Augpii IOpiiiosuy,
3acTYnHHK aupektopa, ICMA HAHY

(npizBue, iM’1, M0 GaTLKOBI, I0CAAA, HA3BA YCTAHOBH)

HpeﬂCTaBHHK paiy MOJIOOHX BYCHHX
HayKOBOl"O TOBapHUCTBA MOJIOJHX YYCHHX

npodecop kadenpu iHpoxomMyHiKaniiHOT iHKeHepil,
iM. B.B. IIonoBcBKOro, JOKTOp TEXHIYHHX HAYK

PO3POBJIEHO
IlpoexTHa rpyna:

KepiBHUK IpOEKTHOT Ipymnu:
I"'opnienko HOpiit OmensiHoBHY,

HOKT. (i3.-MaT. HayK, mpodecop,
npodecop xadenpu MEEIII, XHYPE

YJICHH IIPOEKTHOI IPYIIH:
Konynmos FOpiit Tumodiiiouy,
KaH. (i3.-MaT. HayK, CT. HAyK. CIiBpoO.

Kosanenko Onena MukonaisHa,
Kauj. (i3.-MaT. HAYK, JIOIEHT,
3aBigyBad kadenpu Dizuxu, XHYPE

HavanbHUK HaBuaihHOro BiaAimy
—~" AB. Mixnosa
s 2021 p.

wniw acmipaHTYpH Ta JOKTOPaHTypH
s /C/) B.I1. ManaxoB

«2¢»  ef 2021 p.

PosrnanyTo Ha 3aciganHi kadenpu MEEII
[Iporokon Ne & Bix /2. £/.2021 p.

3asimyBau xadenpu MEEIIII

% I.M. BonpapeHnko

?a____—ﬂ.}o. Bosipuries
HC L.T1-6.T1pizBHine

0.C. G%GMGHKO
LI1-6. INpi3eume




MMEPEIMOBA

Po3pobieno po6ouoio rpynor y cKiami:

1. Topnienko FOpiit — IOKT. (bi3.-Mar. Hayk, npodecop, FOTOBHUIN
OmeNnstHOBHY HaykoBuii cniiBpoOiTHuK kadenpu MEEIIIT
(KepiBHHK IIPOEKTHOI XapKiBCHKOTO HALlIOHATEHOTO YHIBEPCHTETY
TpyIIN) panioeneKTPOHIKH
2 Xomynos IOpiit — KaHJ. $i3.-Mar. HayK, CT. HayK. CIiBpoO.
TumodiitoBuu
3. Kopanenkxo Onena — KaHj. (i3.-MaT. HayK, JOLIeHT, 3aBigyBay Kadeapu
MukoaiBHa ¢izuxwy, XapKiBCbKOI0O HAI[IOHAJIEHOTO

VHIBEPCHTETY PalioeIEeKTPOHIKH

4. Kypcepkuit FOpiit — ToKTOp (i3.-Mar. HayK, mpodecop kadeapu
CepriitoBuu (i3UYHIX OCHOB €IEeKTPOHHOI TEXHIKH
XapKiBCHKOTO HAI[IOHAIBHOTO YHIBEPCUTETY
pamioenekTpoHiku, qoneHT, HaykoBuit kepiBHEK
Hayxoso-gocnignoi nmaboparopii «@oToHiKa»




1. IIpodiab ocBiTHBLOI nporpamu «IpuknaaHa ¢izuka Ta HaHOMaTepiaan» 3a
crneniagbHicTio 105 «Ilpukaagna ¢gizuka Ta HaHOMaTepiaIw»

1 —3araabna indopmanis

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

XapKiBChbKUI HAIlIOHATBHUHN YHIBEPCUTET PATi0CICKTPOHIKH
dakynbTET EIEKTPOHHOI Ta O10MeTUYHOT 1HXEHEPil

Kadenpa MikpoenekTpoHiKu, eIeKTPOHHUX MPUJIA/IiB Ta MPUCTPOIB
Kadenpa ¢iznuHux oCHOB €JIEKTPOHHOT TEXHIKH

Kadenpa 6iomenuunoi imxenepii

@dakynbTeT aBTOMATUKH 1 KOMIT IOTEPU30BAaHUX TEXHOJIOTIN
Kadenpa dizukn

Cryninb BUIIOT
OCBiTH Ta Ha3Ba
kBaJidikanii MoBoIO
OpHUIiHALY

JlokTop (inocodii
Hoxkrop ¢inocodii, [Ipuknagna disuka ta Hanomarepianu, [Ipuknagna
(hizuka Ta HAaHOMaTEepiaIH

Odiuiiina nazpa
OCBITHBOI IPOrpamMu

[Ipukianna (izuka Ta HAaHOMaTEpiaIH

Tun aumjiomy ta
00CsAr OCBITHBOL

Jurnom pokropa dinocodii, onuananuii, 30 kpenutiB EKTC ocBiTHROT
CKJIa/IOBOT OCBITHBO-HAYKOBOT IIPOTpaMu, TEPMiH OCBITHBOT CKJIa10BO1

NnporpamMu OCBITHBO-HAYKOBOI Iporpamu — 1 pik

HasBHicTb

aKkpeauranii

Iuka/piBeHb HPK Vxkpainu — 8 pienn, FQ-EHEA — tperiii mukn, EQF-LLL — 8 piBens
ITepenymoBu HasBHhicts cTynens marictpa abo OKP cnenianicra

MoBa BUKJIaJaHHSA

VYkpaiHchKa, aHTTiiChKa

TepmMin aii ocBiTHBOI
NporpamMu

Jlo MOBHOTO 3aBEpIICHHS MEPioy HaBYaHHs a00 HACTYITHOTO OHOBJICHHS
porpamu

InTepHer-agpeca
MOCTIi{HOTO
PO3MillleCHHS OMHUCY
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 Ta YMiHb Y Tamy3i
npUKIagHOi PI3UKK Ta HAHOMATepiaiiB, 37aTHI POPMYIIIOBATH Ta PO3B’I3yBaTH aKTyalbH1
HAYKOBI 3a/1a4i, BAKOHYBATH CaMOCTIilHI HayKOBI1 IOCIIKeHHsI 3a crienianbHicTio «[Ipuknaana
¢i3uKka Ta HaHOMaTepian» Ha 06a31 HA0YTUX HABMYOK 1 KOMIETEHI[IH, HEOOX1THUX 1 TOCTaTHIX
JUTSI TIPOBEJIEHHSI HAYKOBOTO JOCHIIKEHHS, 3aXUCTY TUCEPTalliiHOT pOOOTH ¥ MOAANBIIO]
npodeciiHO-HayKOBOi Ta HAYKOBO-TIEIarori4Hoi A1SUIBHOCTI 3a paxoM

3 — XapaKTepHCTHKA OCBITHBOI MporpamMu

IIpeameTHa o61acTh
(rajaysb 3HaHb,

I"anmy3p 3Hanb 10 «[IpupogHndi HaAyKM»
CreniansHicTs 105 «IIpuknanna ¢izuka Ta HaHOMaTEpiaIN»

CHeliajJbHiCTh)
OcCBITHBO-HayKOBa
Ctpykrypa nporpamu nependadae NormuOICHHs 3HAaHb 1 HABUYOK
. . HayKOBHX JOCITIIKEHb 3 MPUKIAHOT PI3UKH, Y TOMY YHCIII ITOB’SI3aHUX 3
OpienTanis K FLOCTIA p AT ¢ Y TOMY

OCBITHBOI IpOrpamMu

BHUPOOHUIITBOM, JTOCTIIPKCHHIM 1 TOTATIBITUM 3aCTOCYBAaHHSM
BHCOKOJIMCIIEPCHUX MaTepiaiB i CTPYKTYp, y Npuiano0y1yBaHHi,
EHEPTeTHUIIl Ta EJECKTPOHIIIl, @ TAKOXX IMATOTOBKY BUCOKOKBATi(hiIKOBAaHMX
¢axisuis gy 3BO III-1V piBHIB akpeauTallii Ta HAYKOBHX 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

®opmyBaHHS HEOOXITHUX JTOCITITHUIBKAX HABHYOK ISl TOOYJOBU HAyKOBOI
Kap’€pu Ta BUKJIQJAAHHS CIIELIATbHUX JUCLUUIUTIH B Taly3i IPUKIaaHOT

OCBITHBOI . o o
(13UKM Ta HaHOMAaTepialiB 1 HAHOTEXHOJIOT1H.

nporpamMu Ta . . . :

cneniatizanii Kirowogi croBa: nmpuxiiaana ¢izuka, (pizuka KOHISHCOBAaHUX CTaHIB,
BHCOKOJIMCIIEPCHI MaTepiaiy, HAHOTEXHOJIOT11, HAHOMAaTepiaan
Oco06IMBOCTAME MPOTPAMH € ii KOMIUICKCHUI XapaKTep, 3aCHOBaHUN Ha
iHTerpailii 3HaHb, YMiHb 1 TPAKTUYHUX HABUYOK OJTHOYACHO y TaTy35X
pamiodi3uKku, MaTepialo3HaBCTBA, JIAarHOCTHKHU MaTepiaiiB, CEpeIOBUII Ta
JOCITIDKEHHS iX TTapaMeTpiB, 3aC00IB ONTOTEXHIKH 1 KBAHTOBOT €JICKTPOHIKH,

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

nporpamMu 3aCTOCOBYBATH Y NMOAAJIBININ IpodeciiiHiil NiAIbHOCTI Cy4yacHI HayKOBI Ta

TEXHIYHI JOCATHEHHS JUUIsl pO3B’sI3aHHS 3a]1a4 CTBOPCHHS, MOJICpHIi3allii Ta
eKCIUTyaTallil HalfHOBIIINX CKJIATHUX (DI3UUYHUX CUCTEM MPUKIIATHOTO
MPU3HAYCHHS B YCiX Tally3sX rOCIIOAAPCTBA, HAYKH, MEIUIIMHA, O0OPOHHOI
IISUTBHOCTI Ta 1H.

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

HpuaarTHicTs 10

Hazsu npodeciii 3rinno HamionansHoro kinacudikatopa Ykpainu:
Knacudixarop mpodeciii (K 003:2010)
— 2121 Ilpodecionanu B raixy3i NpuKIaaHOI (H13UKH

npanesJamry- —2121.1 HaykoBwii ciiBpoOiTHUK (TTpukiIagHa (i3uka Ta HAaHOMaTepiain)
BAaHHA — 2310 Buknagaui yHiBEpCUTETIB Ta BUILUX HaBYAJIbHUX 3aKJIAJIiB

—2310.1 lokTtopaHT

—2310.1 JTouent
I [TigBumenHs kBamigikauii B HaykoBo-gocaiaHux iHctutyTax HAH VYkpainu,
H;);I‘?;I:::[e MPOBIJHUX YHIBEPCUTETAX Ta HAYKOBO-IOCIIAHUX LIEHTpaX. MOXKIUBICTD

3/100yTTsI HACTYIIHOI'O HAyKOBOI'O CTYIEH (JOKTOp HayK)

5 — BukJjagaHHs Ta OMiHIOBAaHHSA

Bukiaaganus ta
HABYAHHSA

Jlexii, mpakTH4HI 3aHATTS, CAMOCTIITHA HAYKOBO-HaBYaJIbHAa poOOTa Ha
OCHOBI HayKOBO-TE€XHIYHOI HaBYaJIbHOI JIITEpaTypH Ta IyOiKariil y
(haxoBHX NEpPIOANYHUX BUJIAHHAX, KOHCYJIbTYBAHHS 13 HAYKOBUM
KEepiBHUKOM, HAyKOBO-TIEIarOT1YHOIO CHJIBHOTOO, TPOBEAECHHS HAYKOBOT'O
JOCTIPKEHHS, MIATOTOBKA Ta 3aXUCT JUCEepTaliiHOi poO0TH

OuinoBanus

®opMH ceMECTPOBOIO OLIIHIOBAHHS: TOTOYHUN KOHTPOJIb, 3aJI1KU, TPOMIKHA
aTecTalis (KO>KHI IBPOKY Ha Kadenpi Ta mopidHa Ha MiXKKadeapaIbHOMY
ceminapi). [lincymkoBa atecraris 311HCHIOETECS Y (hopmi TyOIIYHOTO
3axXHCTy aUcepTauiiHoi podoTu

6 — IlporpaMHi KOMIIETEHTHOCTI

InTerpanbna
KOMIIETEHTHICTDH

31aTHICTH PO3B’SI3yBaTH KOMILJIEKCHI MTPOOJIEMH MPUKIAIHOT (Qi3UKH Ta
HaHOMaTepiamiB y npodeciiiHiil Ta JOCTI THUIBPKO-THHOBAIIWHINA TISITEHOCTI,
110 nependayae rimboKe NePeoCMUCIICHHS HassBHUX Ta CTBOPEHHS HOBUX
LITICHUX 3HaHb 3 Cy4aCHUX METO/IIB MPUKIaHOT Pi3UKH Ta/abo ix
3aCTOCYBaHHS y npodeciiiHii NpakTUI

3arajanHi
KOMIIETEHTHOCTI
(BK)

1. 3natHicTh chopMyBaTH CUCTEMHUN HAYKOBUI CBITOTJISA, OIAaHYBATH
MPUHIUIHN KPUTHYHOT'O MUCJICHHS, OCHOBH MTPO(ECIfHOT €TUKHU Ta 3arajlbHOTO
KYJIBTYPHOT'O KPYTro3o0py.

2. 31aTHICTh IEMOHCTPYBATH MOBEIIHKY 3p1101 0COOMCTOCTI, SIKa BOJIOIIE
IUJTICHAM Ta CHCTEMHUM TICHXOJIOTO-TIEIarOTIYHAM Ta HAYKOBUM CBITOTJISIZIOM,
PO3YMIHHSIM 3aBJIaHb Ta METO/IiB BUKJIAJIaHHS Ha CYy4aCHOMY €TaIli PO3BUTKY
CYCITUJIBCTBA Ta OCBITH; OMMaHyBajla 0a30B1 3HAHHS 1 yMIHHS HAYKOBOTO TOIIYKY
Ta BMiHHS BUKOPUCTAHHS HOT0 pe3yNbTaTiB y pealibH1i NpaKkTHUHII




TiSITTEHOCTI; 3aCTOCOBYE NMPUHOMHU €(heKTUBHOT KOMYHIKaIlii B ipodeciitHomy
CEPEIOBHIIII.

3. 31aTHICTH BUTBHO CHIJIKYBaTHUCS B YCHIM Ta MTUCBMOBIH (pOopMi 3 MUTaHb,
10 CTOCYIOTBCS Chepr HAYKOBUX JOCIIIKEHb, 3 KOJIETaMH, HAYKOBOIO
CHIJIBHOTOIO, CYCIIJILCTBOM Y IIJIOMY JIEPKABHOIO Ta IHO3EMHOIO MOBaMH.

4. 3maTHicTh A0 NOMIYKY, 0OpOOJICHHS Ta y3aralbHEHHSI HAYKOBO-TEXHIYHOT
iHdopmartii 3 pizHUX Kepes (Y TOMY YKCHIi THIIIOMOBHOI JIITEpaTypH 3a
daxom).

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

daxoBi
KOMIIETEHTHOCTI
(PK)

1. 31aTHICTh BUKOHYBATH OpPHUTiHAIBHI TOCIIKEHHS, JOCATaTH HAYKOBUX
pe3yibTaTiB, IKi CTBOPIOIOTH HOB1 3HAHHS 1 MOXKYTh OyTH ONyOJIiKOBaH1 y
MIPOBITHUX HAYKOBUX BHIAHHSX.

2. 31aTHICTH 10 MPOAYKYBAaHHS HOBHX i€ 1 pO3B’SI3aHHS KOMILIEKCHUX
po0JIeM Ha OCHOBI 3aCTOCYBaHHS METOJIOJIOTIT HAYKOBUX JOCIiKSHb Ta
1HCTPYMEHTIB HAYKOBOT IisITBHOCTI.

3. 31aTHICTh 3aCTOCOBYBATH METOJIOJIOTIIO Ta TEXHOJIOTIT IHTEIEKTYaIbHOTO
aHaJI3y JaHHUX, peali30BYBaTH MOTO METOIU i AJITOPUTMH JIJIS TOCIIJIDKEHHS
CKJIAJTHUX 00'€KTIB 1 CUCTEM, MTEPEBIPSATH OTPUMAaHI Pe3yIbTaTH Ta
IHTepIpEeTyBaTH iX.

4. 31aTHICTh 3aCTOCOBYBAaTH CHCTEMHI 3HAHHS Cy4aCHUX METOJIIB
MIPOBEJICHHS YUCEIbHUX JOCTIKEHB Y Taly3i IpukiaaHoi Gpi3uku ta
HaHOMAaTepialliB, @ TAKOXK B CYMIKHHX TaTy3sX.

5. 3MaTHICTH OLIHIOBATH TOYHICTH 1 IOCTOBIPHICTh OTPUMAHUX PE3Y/IbTATIB
Ta IHTEPIPETYBATU PE3YyIbTATH KOMIT IOTEPHOTO aHAIII3Yy.

7 —IlporpamHi pe3y1bTaTH HABYAHHS

I[IPH1 |BononiTn HaBUYKaMU KPUTHYHOTO aHAIi3y HayKoBoi iH(opMarllii Ta
pe3ynbTaTiB  HAYKOBUX  JIOCHI/DKEHb, PO3YMITH  OCOOIMBOCTI
B3a€MO3B'SI3Ky HAyKOBHUX 1 TEXHIYHUX 3aJjad 3 CYyYaCHUMH
COLIIAJIbHUMU Ta €TUYHUMH ITPOOJIeMaMu; 3aCTOCOBYBaTH OTPUMaHI1
3HAaHHS TIpU BHPIIIEHHS HAayKOBHUX MpoOJIeM Ta MPUKIATHUX
IIPOEKTIB.

BukopuctoByBaTM  3HaHHS  OpO  INCHUXOJIOTIYHO-TIEArOTivHI
0COOJIMBOCTI HAyKOBO-NIEAATOT1YHOI MISJIBHOCTI B MpodeciiHOMYy
OCBITHBO-HAyKOBOMY IIpoleci Npu po3poOIi Ta BHUKIAJaHHI
cHemiagdbHUX JUCIUILTIH.

ITPH2

3acTocoBYBaTH VyHIBEpcadbHI MOBHI HAaBUYKU JOCTIAHHKA, IO
JIO3BOJIAIOTH OOMpaTH ONTUMabHI (OpMH Ta *KaHPU MOBJIEHHS (B
TOMY YHMCJII 1IHO3EMHOIO MOBOIO) ISl ITOJIAaHHS HAyKOBOI iH(popMarlii
y HayKOBI{ Ta MeJaroriytii JisuIbHOCTI.

ITPH3

3acTOCOBYBaTH  MPHHIUNHM  MIATOTOBKM Ta  IPOTOJIOMICHHS
pe3yibTaTiB  JOCHI/DKEHHS 3a yMOB  JOTPUMAaHHS  BUMOT
aKaJeMi4HOi eTHUKM Ta JI0OpOYECHOCTi, BHUKOPHUCTOBYBATH
BIJINIOBITHI 3aCO0M BUPAXKEHHS HAYKOBOI TYMKH.

[TPH4

BwmiTi HamucaTé HayKOBY CTaTTIO (IOTIOBiAb) JEpkKaBHOIO Ta/abo
1HO3eMHOI0 MOBOIO 3 BHKOPHCTAHHSIM HAyKOBOi Ta HaBYaJIbHOI
[IPHS |miTeparypw, [OBIIHUKIB, CJIOBHHKIB, JOKYMEHTIB Ta I1HIIOI
HAYKOBO-TEXHIYHOI iH(opmauii 3 BIAMOBIAHOT Tady3i 3HAHb 3
JOTPUMAHHSIM HOPM aBTOPCHKOTO MpaBa.

['mnOoKko po3ymiTH 3arajbHi MPUHLUIHN 1 METOOJOTII0 HAyKOBUX
I[TPH6 |mocmimkeHb, 3acTOCYBaTH iX Yy BIJIACHMX JOCHIDKCHHSIX Ta ¥y
BUKJIQJAIbKIN TPAKTHIIL.




[InanyBaTH 1 BHUKOHYBaTH EKCIEPHUMEHTAIBbHI Ta/a00 TEOpEeTHYHI
JOCIIJKEHHS 3 BUKOPUCTAHHIM CYYaCHHX 1HCTPYMEHTIB, KPUTHYHO
I[IPH7 |anamizyBaTtu pe3ysibTaTH BJIACHHUX JOCTIIHKCHB 1 PE3yJIbTaTH 1HIINUX
JOCTITHUKIB Y KOHTEKCT1 YChOTO KOMIUIEKCY Cy4aCHUX 3HAHb 100
JIOCJTIJDKYBAHOT TPOOIIEMH.

3HaTH Ta PO3YMITH OCHOBHI METOIM aHami3y [aHUX; BMITH
3aCTOCOBYBAaTH I1HCTPYMEHTH Ta MOJIEIl aHali3y JaHUX (MaKeTu
NPUKIIAJHUX TIPOTpaM, OHJIAWH pecypcH i BiAIOBIIHI TEXHOJOTT) B

[TPH8 JOCJIIJDKEHHI peallbHUX CHUCTEM Ta Tpe3eHTallli pe3ysibTariB
HAYKOBUX JOCTIDKeHb y pi3HUX (popmax; 31iHCHIOBATH HAayKOBO-
MearoriyHy JMisIbHICTh 3 BUKOPUCTAHHSM IIUX PECYPCIB.
3acTOCOBYBaTH Ha TMpPaKTHIl CydacHI MNpUHOMH 1 METOAH

[IPLo |McenbHoro aHaJIi3y, CHHTE3Y Ta KOMII FOTEPHOTO EKCIIEPUMEHTY, 3

JOTIOMOTOI0 ~ SIKHX  PO3POOJIATH HOBI  pIIIEHHS  TPUKIATHUX
Gb13MuHuX 3a/1a4, Y TOMY YHUCIIi B Tajly31 HAHOMAaTepialiB.

CaMOCTIHHO  TPOBOAWTH  KOMIT'FOTEPHI  JIOCHI/DKEHHS  Ta

I[TPH10 |3acTocoByBaTu [OCHITHUIPKI HABUYKH i1 aHalmizy (i3uyHUX

IPOIIECiB B MPUKIIAJHUX CUCTEMaX Ta MaTepianax.

8 — PecypcHe 3a0e3neueHHsl pe3y/bTaTiB NPoOrpamMu

Peanizartis mporpaMu 3a0e3mevayeThCs KaJapaMu BUCOKOT KBamQikarrii 3
HAYKOBHMH CTYIICHSIMH Ta BUCHUMH 3BAaHHSAMH, SKi MAIOTh BEJMKHI JTOCBI]

Kanpose HaBYaJIbHO-METOIMYHOT, HAYKOBO-JOCIITHO, yIIPaBIIHCHKOI Ta
3a0e3neYyeHHs iHHOBAIIITHOT poOoTH 32 (haxoM. Bukiagaui € aBTOpaMu HaBYAIbHUX
MOCIOHUKIB, MOHOTpadiii Ta cTaTel, yuaCHUKaMU BITYM3HSAHUX Ta
MDKHAPOJHUX HAYKOBHMX KOH(epeHlin
HaBuanbsHuii mporiec BiJOyBa€eThCs B aBIUTOPISAX Ta Ja00paTopisx,
Marepiaibno- 06na11HaHH>fvcyqaCHHMH KO]\?[H"IOTepHI/IMI/I 3aco0aMHu, y TOMY YHCII
TexHiuHe MyJILTUMEIHAMH, Ta CHeMiali30BaHuM NPOTPAMHUM 3a6§3nequH51M, a
TaKOX B HAYKOBO-IOCIITHUX JTAOOPATOPisiX HAHOGIEKTPOHIKU Ta
3a0e3me4eHHs

HAHOTEXHOJIOT1H, (POTOHIKHM, AaHATITUYHOT ONTOXEMOTPOHIKH Ta iH.,
OCHAIIEHUX BIJINOBIAHUM CHEIiaJIbHUM YCTaTKYBaHHSIM

Indopmaniiine Ta

Caiit XHYPE http://nure.ua/
Caiit HaykoBoi 6i0miorexkn XHYPE http://lib.nure.ua

HABYaJIbHO- . S ; .
MeTOTIHIe EnexTpoHHMI apXiB BIAKPUTOrO AOCTYNY XapKiBChbKOI'O HaIllOHAJILHOTO
YHIBEpPCUTETY pajioenekTponiku http://openarchive.nure.ua/
3a0e3me4eHHs L
Haykoga 6i6miotreka XHYPE, Bkitouaroun ¢onam 3abe3neuyrounx kadeap
9 — AkaneMiuyHa MOOIIbHICTH
Hanionanbna . . o . .
KpeauTHa Ha ocHOBI ABOCTOPOHHIX JOTOBOPiB Mk XapKiBCbKUM HaIliOHAJTbHUM
. 1BEPCUTETOM Pai0eIEKTPOHIKHU Ta YHIBEpCUTETaMH Y KpaiHU.
MOOITBbHICTH yHIBEp P P YHIBED P
Mixnapoana Ha ocHOBI ABOCTOPOHHIX JOTOBOPIB M1k XapKIBCHbKUM Hal[lOHAJIbHUM
KpeauTHa YHIBEPCUTETOM PAJi0€IEKTPOHIKH Ta 3aKJIaJJaMU BUIIOi OCBITH 3apyOiKHHUX
MOOUIBHICTH KpaiH-TapTHEPIB.
HaByanns
iHO3eMHHX Ha ocHoB1 g0roBOpiB Mik XapKiBCHbKUM HalllOHATbHUM YHIBEPCUTETOM

3100yBaviB BUIIOL

OCBiTH

pasioeNeKTPOHIKH 1 3aKJIafiaMy BUILOT OCBITH KpaiH-TIApTHEPIB.



http://nure.ua/
http://lib.nure.ua/
http://openarchive.nure.ua/

2. Ilepestik KOMIIOHEHT OCBITHHLO-HAYKOBOI IIPOrpaMM Ta iX JIOTiYHA

MOCJiIOBHICTEH

2.1. Ilepeaixk kommnonent OHII

Kon u/n . . KinekicTh dopma
KoMITOHeHTH OCBITHBOT TPOrpaMu KDETHTIB | MiCYMKOBOTO
(HaBYATBHI TUCIIUATLIIHM) pel y
KOHTPOJTIO
1 2 3 4
OCBITHS CKJAJTOBA
JTUCHUIIITHA 3ATAJJBHOI NIITOTOBKH
3araabHoHayKoOBI (Piocodcenki) nucumniiing (000B’sI3K0BI)
OK1 dinocodis Ta METOIOJIOTISI CYy9acHOT HAYKH, 3 3aJTiK
npobsemMu HOpMyBaHHSI KDUTUIHOTO MUCJICHHS
OK 2 [Icuxomoro-neaaroriydi OCHOBH HayKOBO- 2 3aIIK

eIaroriyHol AisjIbHOCTI

JAucuuiuiing, mo ¢GgopMyTh YHiBepCcaJbHi HABUYKH T0CTiTHUKA (000B’SI3K0BI)

OK 3 | MaremarnuHe MOJICIIFOBAaHHS MPOIIECIB TA CUCTEM 6 3aITiK

OK 4 | OcobarBOoCTi HAYKOBOI YKPaTHCHKOT MOBH 3 3aJTiK

OK 5 CydacHi METOJIU aHaJli3y JaHUX 6 3aIIK

Jucuumniiiau, mo ¢gopMyoTh MOBHI KOMIIETEHTHOCTI (000B’A3KO0BI)
OK 6 | [HO3emMHa MOBa sIK MOBa HAYKOBOT KOMYHIKaIlii | 6 | 3aJIK
JUCHHUIIJITHU 31 CHEHIAJIBHOCTI
Jucumnmutinm 3i cneniajbHoCTi (000B’A3K0BI)

OK 7 | MeTom0I10T1s HAYKOBUX AOCIIPKEHb 4 3aJiK

3arajgbHuii 00csAr 000B'A3KOBMX KOMIIOHEHT! 30 3aJiK
Jucuumntinm 3i cneniajbHoOCTi (BUOIPKOBI)

BK 1 HaHnoTtexHoJorii B ONTOENEKTPOHII 10 3aJIK

BK 2 | Komn'torepHi MeToau HaHO(OTOHIKH 10 3aJiK

BK 3 Teopis 1 TexHiKa paniopI3UUHUX CUCTEM IHTPOCKOIIL 10 3aJiK

IPUPOJHUX CEPEJOBUIITA 00'EKTIB
BK 4 CrenianbHi po3aiiu MaTeMaTuyHOi (Di3UKU Ta 10 3aIK
KOMITIOTEpHE MOJICITFOBAHHS MIPOIIECIB Ta CHCTEM

3aranpHuil 06cAr BUOIPKOBUX KOMITOHEHT: 10
3ATAJIBHUM OBCST OCBITHbOI TPOT'PAMHU 40 xkpeautiB EKTC
HEJATOI'TYHA IMTPAKTUKA 2 kpeautu EKTC
HAYKOBI JOCJIKEHHSA 138 kpenutiB EKTC
POBOTA HAJ JIUCEPTALIE€IO 60 kpeautiB EKTC
BChOI'O MIJITOTOBKA JIOKTOPA ®LJIOCO®IT 240 kpeautiB EKTC

1 xpenut €EKTC — 30 roaun




2.2. CtpykrypHO-jaoriyna cxema OHII

OCBITHA CKIIAZJOBA OHII
OcinHiil cemecTp >| BecHsHmMi1 cemectp
(1-i cemecTp) (2-i cemectp)

A\ 4

3aranpHOHAYKOBI ((imocodchki) quciumuiial (060B’I3K0B1)

OK 1 ®MCH <~ ] > OK 2 T[IOH/[,

Jucturutiay, mo GopMyIoTh YHIBEpCalbH1 HABUYKH JIOCHITHUKA (0OOB’SI3KOBI)
OK 3 MMIIC |« > OK 4 OCHK
| OK5CMAL

A\ 4

Jucturuniay, mo GopMyIOTh MOBHI KOMIIETEHTHOCTI (000B’SI3KOB1)

OK 6 IMMHK |< > OK 6 IMMHK

\ 4

Jluctururizg 31 crieniaabHOCTI (000B’SI3KOB1)

OK7MHI |«

JlucuuIutizg 31 crieniagabHOCTI (BUOIPKOBI)

> BK 1 HBO

> BK 2 KMH

> BK 3 TTPCilICO

> BK 4 CPM®iKMII

< HAYKOBA CKIIAZIOBA OHII

OTJISIJT THOOPMAIIHUX KEPEJT

Y

HAVYKOBI JOCJIIJDKEHHA

Y

POBOTA HAJI JUCEPTALIECIO

Y

[NEJAT'OI'THHA TTPAKTHUKA

Y

3AXUCT JUCEPTALII




3. @opma arecTauii 37100yBa4iB BUIIOI OCBITH

ATtecrtariis  3100yBayiB  BMINOi OCBITU CTyHeHs JokTopa  (imocodii
cnemianbHocTi 105 Ilpuxmamna ¢disuka Ta HaHOMaTepianw  3IIHCHIOETHCS
CHEIiaTi30BaHOI0 BYEHOIO PAaJIOl0, TOCTIMHO fAif04or0 ab0 YTBOPEHOIO A
NPOBEJCHHS pPa30BOr0 3axHCTy, Ha IIJCTaBl IyOJIYHOTO 3aXHCTy HayKOBHUX
JOCATHEHB Y (OopMi JrcepTaliii.

Cran roTOBHOCTI AucepTallii 3100yBaya BHIOi OCBITH CTYIEHS JIOKTOpa
dimocodii A0 3aXUCTy BHU3HAUAETHCS HAYKOBUM KEpPIBHUKOM (200 KOHCEHCYCHUM
PIIICHHSIM ABOX KEPIBHHKIB).

OOGOB’S3KOBOI0 YMOBOIO JIOIMYCKY JO 3aXHUCTy € YCIHIIIHE BUKOHAHHS
acmipaHTOM HOTO 1HMBiAyaIbHOTO HABYAJIHHOTO TIAHY.

4. Matpuus BiAnoBiTHOCTi MporpaMHUX KOMIIETEHTHOCTEll KOMIIOHEHTaM
OCBITHBOI IPpOrpamMu

— N o < Lo ({e] N~
= = £ £ = = £
o o o o @) @) o
3K 1 +
3K 2 +
3K 3 + +
3K 4 + + +
3K 5 + + +
PK 1 +
DK 2 + +
DK 3 + +
DK 4 +
PK 5 +

5. Marpuns 3a0e3nedyeHHs: nporpaMuunx pe3yiabrariB HaBuaHHs (ITPH)
BIAMOBIITHUMH KOMIIOHEHTAMM OCBITHBLOI IPOrpaMu

- | N® ||| o]~
|| | & | | K
C|lC|QC|C|C|0C| 0O

ITPH1 +

ITPH2 +

IMPH3 + +

ITPH4 + +

IIPHS + +

ITPH6 + |+ +

IHPH7 + +

ITPHS +

ITPH9 + +

ITPH10 + +




3HAKOM «+» BiAMIYEHO BiAMOBIAHICTH

6. Marpuus Binnosignocti BusHaueHux OHII koMneTeHTHOCTEH 1eCKPUIITOPaAM

HPK
Krnacudixanis 3HaHHA Yminusa Komynikanis ABTOHOMis Ta
KOMIIETEHTHOC- BiInoBinanbHicTHL
teit 328 HPK
3ul Yml K1 ABI1
Konuenryanpni Ta | CrienianizoBasi BinbHe crinkyBanHs | JleMoHCTpalist 3Ha4HOT
METOJI0JIOTI4HI YMIHHSI/HaBUYKH 1 3 IUTaHb, 110 aBTOPUTETHOCTI,
3HAHHS B rajly3i Y | METOJAHW, HEOOXIiJHI Ul | CTOCYIOThCS chepn IHHOBALIHHICTh, BUCOKHUH
Ha MEXI raimysei PO3B’sI3aHHS 3HAUYIIUX | HAYKOBHX Ta CTYMiHb CAMOCTIHHOCTI,
3HaHp a00 npobuieM y cdepi eKCIIEPTHHX 3HaHb, 3 | aKaJeMidHa Ta
npodeciitaoi npodeciiaoi KOJIETaMH, ITUPOKOI0 | mpodeciiiaa
ISITBHOCTI. ISUTBHOCTI, HAYKH HAyKOBOIO IIOOPOYECHICTD, MMOCTiHA
Ta/abo IHHOBAIIH, CIIUIBHOTOIO, BiJIIaHICTh PO3BHUTKY
pO3MUpPEHHS Ta CYCIITBCTBOM Y HOBHX i/Ieif abo TporieciB
MIEPEOIIIHKN BXKE LTOMY. y IIepelOBUX KOHTEKCTaxX
ICHYIOUHX 3HAHb 1 npodeciifHoi Ta HAyKOBOT
npodeciitnoi JUSUTBHOCTI.
MPaKTHKH.
Ym2 K2 AB2
3anoyaTKyBaHHSI, Bukopucrtanus 31aTHICTE 0O
IUTaHYBaHHS, aKaJaeMiqHOT 0e3repepBHOTO
peaiizairis Ta YKpaiHChKOT Ta CaMOPO3BUTKY Ta
KOpPHUT'YBaHHS IHO3eMHOI MOBH Y CaMOB/IOCKOHAJICHHS.
MOCTITOBHOTO TIpotiecy | mpodeciiiHiii
IPYHTOBHOTO JUSUTEHOCTI Ta
HayKOBOTO JOCITJPKSHHSIX.
IOCIHIKEHHS 3
JIOTPUMAHHSIM
HaJIe)KHOT aKkaJaeMiuHOT
JI0OPOUYECHOCTI.
Ym3
Kputnunnit anamis,
OlLliHKa 1 CHHTE3 HOBUX
Ta KOMIUIEKCHHX iJIei.
3aranbHi koMneTeHmii
3K1 3ul Ym2, ¥Ym3 K1 AB1
3K2 3ul Yml, K1, K2 AB1, AB2
3K3 3ul Yml, ¥Ym3 K2 ABI1, AB2
3K4 3ul Ym2, ¥Ym3 K2 ABI1, AB2
3K5 3ul Yml, ¥Ym3 K1, K2 ABI1
daxoBi KoMmeTeHuii
PK1 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
DK5 3ul Yml, ¥Ym2, Ym3 K2 ABI1, AB2




7. HaykoBa (nocaifHuubKa) Ta neaaroriyna ckiaagosi OHIIL

HaykoBa ckiazoBa OCBITHbO-HAyKOBOI MpPOrpaMu Mependavyae MpoOBEACHHS
acCIipaHTOM BJIACHOT'O HAYKOBOTO JOCIIJPKEHHS i KEPiBHUIITBOM OJHOT0 ab0 ABOX
HayKOBHUX KEPIBHHUKIB Ta O(OPMIICHHS HOTO Pe3yIbTaTIiB y BUTIISAL AUCEPTAIlii.

Hucepraltiss Ha 3100yTTs CTymeHs JokTtopa ¢inocodii € camMocTIHHUM
PO3TOPHYTUM JOCIIKEHHSIM, IO MPOIMOHYE PO3B’SI3aHHSA aKTyaJIbHOTO HAyKOBOTO
3aBnaHHs 3a cnemianpHicTIO 105 «lIpuknagHa ¢isuka Ta HaHOMaTEpialny,
pe3ynbTaTH SKOTO XapaKTePU3YIOThCS HAYKOBOIO HOBHM3HOIO Ta MPAKTUYHOIO
IIHHICTIO 1 ONIPHJIIO/THEH] Y BIIMOBIAHUX ITyOTIKAI[isX.

HaykoBa ckiajioBa OCBITHbO-HAyKOBOI MHpoOrpaMu O(OPMIISIETBCS Y BHIJISIL
IHAMBITYAJIbHOTO IUIAHY HAYKOBOi POOOTH acmipaHTa 1 € HEBIJ €EMHOI) YaCTHHOIO
HABYAJILHOTO TIaHY acIipaHTypH.

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

HaykoBo-mociigHa TemaTuka aucepTalliiHUX poOIT TMOB’si3aHa 3 HAYKOBOIO
npobnemaTukoro kadeapu npukiaaHoi matematukn XHYPE Ta cnpsimoBanHa Ha
dbopMyBaHHS KOMIETEHI[IN MPOBEJCHHS HAYKOBUX JOCIHIKEHD Y Taly31 MPUKJIaIHOI
Gb13UKH, 30KpeMa MaTeMaTUYHOTO MOJIETTIOBaHHS Ta O0UYHCIIIOBATLHUX METO/IIB.

7.1 TemaTHKa HAYKOBHUX J0CJiIKEeHb

—  JOocHiKeHHS — (I3WYHUX ~ TpOLECiB  TreHepaulli Ta  I[epeTBOPEHHS
€JICKTPOMArHiTHOTO MOJsi B TMpUjafax 1 CUCTEMax, IO OXOIUTIOIOThH Jiana3oH Bij
PaalOXBUJIb A0 PEHTI€HIBCHKUX MTPOMEHIB,;

— CTBOPEHHS Ta PO3POOJICHHS HOBHUX MpUiIadiB, 1HGOPMAIIITHO-KEPYIOUUX
CUCTEM 1 amapaTypHUX KOMIUIEKCIB y rany3i (i3U4HHX 1 Te0(I3UYHUX TOCITIIKEHb;

— (bi3UYHI OCHOBU TEXHOJIOT1i HOBUX BHUIIB MarepiaiiB (MarHiTo1ieIeKTPHUKIB,
HAIBMNPOBITHUKIB, TUIa3MH, HAHOMATEpiajdiB TOIMIO) JJIsi pPO3pOOJEHHS HOBUX
pUIIaJIiB (€JIEMEHTIB) PI3HOTO IPU3HAYCHHS;

— (hi3uKa TPOIECIB y MpUIIa/laX, YCTAHOBKAaX, amapaTypHUX KOMILJIEKCAaX 1 B
1H(OpMaIIHHO-KEPYIOUHX CUCTEMAX;

— (i3MKa KOHTAKTHUX Ta O0'€MHUX SIBMIL 1 TBEpJAOTUIBHMX MPUJIAAIB Ha iX
OCHOBI;

— (¢GiBU4HI  TOpouecH, 30KpeMa  E€JIeKTPOMAarHiTHi,  ONTOEJIEKTPOHHI,
TEPMOCJIEKTpUYHI, (OTOENEKTPUYHI ¥ 1HIN, y NOpuUiafgax 1 CUCTEMax MEIUKO-
010JI0T1YHOTO TPU3HAYECHHS;

— €JIEKTPOHHE MPHUIaA00yTyBaHHS, 30KpeMa KBaHTOBE;

— Teopis EeNeKTPOMAarHiTHUX XBWJIb 1 KOJHMBaHb, Audpakiis, iHTephepeHLis,
pO3CIIOBaHHs, MOJSpU3allisl XBWIb, MOJS Ta XBWIl Y BIAKPUTUX CHCTEMAX,
MOIIMPEHHS XBWIb y 0aratomiapoBUX 1 HEOJHOPIAHUX CTPYKTypax 1 HaApeuIiTKax,
BUBYCHHSI 1HIIIUX BUJIB XBUILOBUX MPOIIECIB;

— (I3UYHI OCHOBM CHCTEM 3B'A3Ky, YIOpPaBIiHHA, pPaaioacTpOHOMIi,
pazioHaBiraiii Ta paioioKarii;



— B3aEMOJIS E€JEKTPOMArHiTHOTO TIOJIA 3 PEYOBMHOIO, HENIHIWHI Ta
napamMeTpuyHl SIBUIA TPH B3a€EMOJIi €JIEKTPOMArHiTHONO BHUIIPOMIHIOBAHHS 3
MaTepialbHUMU CEPEIOBUIIIAMU;

— eNeKTPOMArHiTHI XBWJII B 10HOCGEpl, HABKOJIO3EMHOMY KOCMIYHOMY
MIPOCTOPi, €NIEKTPOMArHITHI XBUJII B aKTUBHUX CEPEIOBUIIIAX KBAHTOBUX, BAKYYMHHX,
CJICKTPOHHUX 1 HAIIBIPOBITHUKOBUX T€HEPATOPIB 1 MiACKITIOBAYiB;

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

— pamiopi3UYHI  METOAW JHWCTAHIIMHOTO 30HIYBAaHHS HABKOJHUITHBOTO
Cepe/IOBHINlAa Ta HEKOHTAaKTHI BHUMIPIOBaHHA, pPaalopi3MuHI METOAU B EKOJIOTIi,
aCTpPOHOMIi Ta MEAUIINHI;

— Teopis Ta NpaKTHUKa IpUIIMaHHS W ONpallOBaHHS CUTHAIIIB; 3BOPOTHI 3a]1ayl
TEOpii eEKTPOMArHITHOTO TOJIf;

— EJEKTPOHHA M 10HHA eMicii 3 TBEpAUX T 1 piauH; (PI3WyHI SBUIIA Ha
MOBEPXHI, III0 BU3HAYAIOTh €MICiHHI BIIACTUBOCTI TBEPAMUX TIJ 1 PiAUH;

— eJIEeMEHTapHI Ta KOJEKTUBHI MPOIECH PO3CIIOBaHHS, 10HI3a1lli, 30y/I>)KEHHS B
rasax 1 ra3oBUX po3psiax;

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

— 1HTepdepeHIlis cBiTia Ta audpakiis cBitia, (GOPMYBAHHS ONTHUYHOTO
300pakeHHs, Dyp'e-oNTHKA, ONTHKA PO3CIFOBAHHS.

HOTO CEpEeIOBHINA, MPOMEHEBA ONTHKA, XapaKTEPUCTHKU ONTHYHUX TPUIIAIiB
Ta ONTUYHI METOAY BUMIPIOBaHb, ONTOEIEKTPOHIKA;

— ONTUYHMI 3amuc 1HQopMalii, GoToxiMiyHa Al CBITJA, MPOLECH 3aAMUCY
ONTHUYHOI 1H(pOPMAIIli Ha PeeECTPYBATbHUX CEPEAOBHILAX, IO MICTITH Cpi0Io, Ta 6e3
cpibjia. ONTUYHI OCHOBM Tojorpadii, AMHamMiyHa rosnorpadis, azepHa Qoroximis Ta
010X1Mis;

— KPUCTAJIOONTHKA, ONTHUKA TOHKUX I1IapiB, MOJIEKYJISIpHA ONTHKA, KBAHTOBA Ta
CTaTUCTUYHA ONTHKA, ONTHKA KBAHTOBUX MEPEXO/IIB;

— OITMYHA CIEKTPOCKOIiA (aTOMHAa Ta MOJIEKYJSIpHA CIHEKTPOCKOIIis,
CIEKTPOCKOMIS ~ TBEpAOTO  TiJla,  JIIOMIHECICHINS, ONTHYHI  BJIACTHUBOCTI
HaJIITPOBITHUKIB);

— OINTHKA YJIbTPAKOPOTKUX IMMYJbCIB, HENIHIHHA ONTHKA, B3aEMOIIS
Ja3epHOT0 BUIPOMIHIOBaHHS 3 PEUOBUHOIO, (PI3UYHI aCTIEKTH BUKOPUCTAHHS JIa3epiB,
rojorpadiyHi 1udpakiiiiiHi e1eMeHTH, METOAM Ta MPOILECH KepyBaHHS MapaMmeTpaMu
Ja3epHOTO BUIIPOMIHIOBAHHS.

7.2. llenaroriyHa npakTuka

[legaroriyHa mpakTHKa TMOJATa€ B ydyacTl acmipaHTa y 3a0e3mneueHHi
OCBITHBOTO Tpolecy Kadeapu Ta peani3yeTbcs y MPOBENCHHI NPAaKTHUYHUX Ta
7a0b0paTOpHUX 3aHATh, CEMIHAPIB IO BIANOBIAAIOTH HAYKOBO-IOCHTIIHIA pPOOOTI
3n00yBaua, 3a0e3neyeHHi BUpoOHNYOi, podeciiiHOl Ta HAYKOBO-AOCHIIHOI MPAKTUK
CTYJIEHTIB, y4acTi B po3poOili HaBUYATHLHO-METOIUYHOTO 3a0€3MeUeHHsT BUKJIaIaHHS
JTUCITUTUTIH Kadenpu Tomro.
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