MIHICTEPCTBO OCBITU  HAYKU YKPAIHU
CYMCBKUU NJEPXKABHWU YHIBEPCUTET
Kadenpa enextpoHiku, 3araibHOI Ta MPUKIAAHOT (i3UKH

IIpoTokos Ne2
on-line 3acinannst po604Y0i MPOEKTHOI rPpynH

24.10.2024 p. M. Cymu

MPUCYTHI: unenu poboyoi MPOEKTHOT TPYNH Yy CKIIazi 6 ocib.

MOPSIJOK JEHHUM
1. 3aTtBep/ykeHHS KaTajory BHOIPKOBHX JUCHUIUIIH IHUKITY HpodeciitHoi
MIATOTOBKHM 3a OCBITHBOIO Iporpamoro «lIpuknanna ¢izvka Ta HaHOMaTeplaan»
crienianpHOCTI 105 [pukimagHa disuka Ta HaHoMarepianu Ha 2025/2026 H.p.

CIHYXAJIU: TIIpo pe3ynbrath OOTOBOPEHHS TEpeNiKy BHOIPKOBHX
JUCIUTUTIIH UKy TTPAKTUYHOI MIATOTOBKHU 3a OCBITHROIO Mporpamoro «lIpuknanna
bi3uka Ta HaHoMaTepianm» cremianbHocTi 105 Ilpuknagna ¢i3uka Ta
HaHomaTepiaim Ha 2025/2026 H.p.

BUCTYIINJIA:

FOpiit IHKYPAOHA — rapant ocBiTHbOi nporpamu «llpuknagna ¢izuka ta
HaHoMaTepianm» - 3a3HaumB, mo y 2024/2025 H.p. mo karaiory BHOIPKOBUX
JUCHUILTIH UKy TpodeciiHOol MiATOTOBKA BXOIWIN JUCHUILTIHU:

1. Bubpani pozainu teoperuunoi ¢hizuku (mpod. Onexcanap FOHUAPOB).
2. CrnerrianbHi po3aiiu HaHomardetusmy (moir. Jliroruit T.B.).
3. KBantoBo-mexaniuHi epektn B HaHoMartepianax (zmoi. FOpiit IIKYPAOIA,
noi. Ipuna [TA3YXA).
4. TeopeTMKO-METOMIONIOTIYHI acneKkTh TnpukiaaHoi ¢izuku  (mou. FOpii
HIKYPAOJA, nou. Ipuna ITA3YXA).
5. OyHKIIOHANBHI MaTtepiaaud MIKpo- 1 HaHoelekTpoHiku (mpod. Jlapuca
OIHO/IBOPELD, nou. Ipuna ITA3YXA).
JlazepHi TexHOJNOT1I B HAaHOMaTepiaio3HaBcTBl (o1, [puna [TA3YXA)
7. llpunagu Tta mnpuctpoi (¢QyHKUIOHATIBHOI enekTpoHiku (mpod. Jlapuca
OIHOIBOPEILD, mou. IOpiit ITABEJIBHUK).
3a pe3ynbTaramMu OOTOBOPEHHSI MEpeNiKy BHOIPKOBHUX JUCLUUIUIIH IUKITY
3arajbHOI MIATOTOBKM OCBITHbO-HAyKOBO1 mporpamu «llpukinagna ¢izuka Ta
HaHOMAaTepiaJin» Ta BPaXOBYIOUU PE3yJIbTaTU ONMMUTYBAHHS 3100yBayiB 1IOA0 OYJI0
MPUIHATO PIMICHHS HE BHOCUTH 3MiHU JI0 KaTaJOTy BHOIPKOBHUX TUCHHUILIIH IUKITY
MPAKTUYHOI IMATOTOBKH .
I'OJIOCYBAJIM: «32» — OOHOT0JIOCHO.
YXBAJIWIN:
1. 3arBepauTu Kartajor BUOIPKOBUX JUCHUIUIIH IUKIY MpodeciitHol
MIATOTOBKH 32 OCBITHBO-HAayKOBOIO miporpamoro «llpuknmagna ¢dizuka Ta

o



HaHoMartepiam» crerianbHocTi 105 IlpukinanHa ¢izuka Ta HaHOMaTepiak Ha
2025/2026 u.p. (nogatox 1) 6e3 3MiH.

2. OnpwtoIHATA CWIa0yCH Ha CalTi BHITYCKOBOI Kadempu eIeKTpOHIKH,
3arajJbHOI Ta TPHUKIAIHOI (I3UKH JUII MOXKJIMBOCTI O3HAaHOMJICHHS 3 HHUMU
3100yBaviB BUIIO1 OCBITH.
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KATAJIOI BUBIPKOBUX HABUYAJIbHUX JUCLIATIIIH [UKJTY ITPO®ECIMHOI I OTOBKH 3A OCBITHBOIO ITPOI' PAMOIO

CYMCBKUI TEPXKABHUM YHIBEPCUTET

DakynbTeT eNeKTPOHIKH Ta iH(pOpMAIIHHUX TEXHOIOT1H
Kadenpa enexTpoHiku, 3araJbHOI Ta MPUKIATHOT Pi3HKH

[Mpuknanxa di3uka Ta HaHOMAaTepiaau
CIIELIAJIBHICTD 105 Ilpuxranna ¢i3uka Ta HaHOMaTepiaan
TPEThOro piBHs BUIIOT ocBiTH Ha 2025 — 2026 H. p.

Honatox 1

INocana, mpi3BuiIe Ta

IHiIliamM BUKIIaiava (i), Bxizani BUMory 10
KU (1) IPOTIOHY€ETHCS . . Kinbkicts 3100yBadiB, sIKi
(1) rportory | Kommererrrroeti (zaramnbHi Buny HaBuasIbHIIX S FIODYBATIS, OOMexeHHs
Kadenpa, mo BHUKJIAIAHHS ) 3100yBadiB, sKi XO4yTb 0Opatu
; : Ta/abo (axoBi, HA PesynpraTt HaB4aHHS 32 3aHSTH Ta METOTN . o/10
TIPOTIOHYE CemiHapchki Ta . MOXYTb JWCIUTUTIHY / BAMOTH
. . PO3BUTOK SIKUX JVCIIAIUTIHOIO BHKJIAIAHHS, 1110 . CceMecTpy
JIWCIUILTIHY TPaKTUYHI . 3aMCaTHCA Ha | JIO MaTepiaibHO-
CIIpsIMOBaHa AUCIUTUTIHA TIPOTIOHYFOTHCS N . BHBYCHHSI
Jlexii 3aHATTS, JUCIIAILTIHY TEXHIYHOTO
nabopaTopHi 3a0€e3MeUeHHs
pobotu
1 2 3 4 5 6 7 8
Buopasi po3aiyin TeopeTuyHoi Qpizuku
3K1. 3natHicTb 10
a0CTPaKTHOTO
MUCJICHHS, aHaIli3y Ta
CHUHTE3Y. 3K2. BukopucroByBaTH
3/1aTHICTE 110 HOLIYKY, 3HAHHS TEOPETUYHOI
o§p06neHHs.1"Ta aHall3y | thisuxum nms MOsSCHEHHS Jlexuis-
inQopmarii 3 pisHIx (i3MYHUX TIPOLIECiB Ta Bi3yaJizaltis; .
[pod. [pod. JoKeper . . Bonoainus
Kadenpa . SBUI B TBEPJUX TLIaX. CEeMIHap-IUCIyT; be3
l'onuapoB | ['onuapos ®K]1. 3natHicTs . 30 MaTeMaTHIYHUM
IIMtaMCC OA O.A - .| IlosicHIOBaTH CTPYKTYpHI po0IeMHO- anapatom ghisuxu 00OMEXEHb
o % |BHKOHYBaTH OpHITHAJIBHI 0co6IUBOCTI HOIIYKOBI 3aHSTTS; P
AOCTIKCHHA, A0CATATH (dhopmyBaHHS MpPOEKTHA poOoTa

HAYKOBUX PE3yJIbTATIB,
SIK1 CTBOPIOIOTH HOBI
3HAHHS y MPUKIAIHIA
¢izuni Ta
HAHOMAaTEePiaJ03HABCTBI,
a TAKOXK JOTHYHHX JI0

KOBQJICHTHHUX, I0HHHX Ta
METaJIeBUX KPUCTAIB




HUX
MDKTUCITUTUTIHAPHAX
HampsAMax 1 MOXKYTh
OyTH omy0JiKOBaHi y
(haxoBUX HAyKOBHX

BUJIAHHSX.
CrneniajbHi po3aijin HAHOMATHETHU3MY
3acTocoByBaTH
3K1. 3garHicTh 110 MaKpOCKOTITHHL
A6CTDAKTHOLO TEePMOJIMHAMIYHI ITiTXO/M B
p . ONKCI HAHOPO3MIPHUX
MHUCIICHHS, aHaJ13y Ta MATH -
CHHTE3Y. 3K2. Bomnozity KBAHTOBHMM Ta
3[aTHICTh 0 MOUIYKY, KTACHYHIMU
0GpoberHA Ta aHANI3Y | \erononorisvu ommcy Bosoziss anaparon
inopmanti 3 PIBHUX | \orpirroro BIIOPSIIKYBaHHSI iHl“el'paJH)HOFlz) Ta
TDKepel.
®K1 3§amicn, o Clpf e madepentiabHoro
. i ;| HaroMart B, J0KpeMa IaTrepakTuBHI YHCIICHHS Ha
S reres. mocaoy | PO, OMEHOE MynbgnMe;[iﬁI;i 0a30BOMY piBHI
OCJIIIKeHHS, OCATaTH
Kagenpa flou, Hlou. N " i CTpyKIypr T JICKIIiT; ceMiHap- 30 PozyminHs 6a3zoBHx bes
E3I1d Jhrotuit T.B. | Jroruit T.B. | HAYKOBUX PE3YILTATIB, | oryon0MenHOrO craHy - ; .| obMexeHb
SIKi CTBOPIOKOTD HOBI Pearizopypari JIMCIIYT; HAyKOBa 3aKOHIB TPHHIIAIIIB
iif Y HCKYCIsl. CJIEKTPHKH T2
SHaHH Y HPUKIAMHIA | heyomenonoriyHmii ormc JHCKY MMK;IG)'MS
(31013?11'[1 Ta .| AMHAMIYHKX SIBHIIL, 30KpeMa MY
HaHOMaTepiaJ03HABCTBI, CITHOBYX XBUITh, 3Ha}H{f{ OCHOB.
a TaKOXX JOTHYHHX JI0 PE3OHAHCHX STBHIIL Y KBAaHTOBOI MEXaHIKH
) HAX HAaHOPO3MIPHHX 00'€KTaX.
MDKIUCIMTUTIHAPHAX Kracudikysari ta
HanpsiMax i MOXKyTh :
. . PO3YMITH IPUPOLY
OyTn onybnikosani y KOJIEKTHBHUX e(heKTiB
9
(axosux Haykosnx 3YMOBJICHHX JIUTIONBHOO
BUTIAHHAX. B3aEMOJTIEI0, B aHCAMOIISIX
HAHOYACTHHOK.
KBaHTOBO-MexaHivHi epeKTH B HAHOMAaTepiajiax
: HATH OCHOBHI KIIis- .
3K1. 3natHicTh 10 3HaTH OCHO . Jle T 3HaHHS 3 Bi3HKH
Jon A6CTDAKTHOLO MIOJIOXKEHHS Ta METOJIU Bizyaurizaliis; TBEpIIONO Tia,
Kadenpa i H'oﬂa Jom. e p AHAII3Y Ta KBaHTOBOT MEXaHiKH. CeMiHap-AUCIYT; 30 eTeKT pOHHo'f TeoDii bes
Kyp, MHUCJICHHS, aH T .
E3TI® [Nazyxa .M. ’ Y 3acTocyBaTH OCHOBHI npoOJIeMHO- P P o6mesens
10.0

cunresy. 3K2.
3aTHICTH JI0 TIONIYKY,

METOIY KBAaHTOBOI

MEXAaHIKHU J10

MOIITYKOBI 3aHSITTSI.

Ta Qi3UKH TOHKUX
ILUTIBOK




00poOICHHS Ta aHaTi3y
iHopmarii 3 pizHHX
TDKepel.
®K1. 3narnicts
BUKOHYBAaTH OpPHUTIHAIBHI
JIOCIIIIPKEHHS], TOCSATaTh
HAYKOBHUX PE3yJIbTATiB,
SK1 CTBOPIOIOTH HOBI
3HAHHSA y MPHUKIATHIT
¢izuni Ta
HAHOMATePiaJ03HABCTBI,
a TaKOX JOTHYHUX 10
HUX
MIDKIUCIUTUTIHAPHUX
HampsMax 1 MOXKYTh
OyTu orry0mikoBaHi y
(haxoBUX HAYKOBHX
BUIAHHSIX.

PO3B’s13aHHS Pi3UUHUX
3a1a4 B MIPUKJIaTHIN
(hizuri Ta
HAaHOMATePiaJ03HABCTBI

TeopeTuko-m

€TOJI0JIOTiYHI aCTIeKTH NMPUKJIATHOL Pi3uKH

Kadenpa
E3I1D

Hor.
lkypnona
10.0.

Jorr.
IMTasyxa ILM.

3K1. 3natHicTh 10
abCTPaKTHOTO
MUCJIEHHS, aHaJTI3y Ta
cunresy. 3K2.
3IaTHICTh JI0 TIOUIYKY,
00pOOJIeHHS Ta aHATI3y
iH(opMarii 3 pizHUX
JDKepel.
®K1. 3narHicTs
BUKOHYBATH OpPUTiHAJIBHI
JOCITIJDKEHHSI, I0CATaTH
HAYKOBUX PE3yJIbTATIB,
SIK1 CTBOPIOIOTH HOBI
3HAHHS Y MPUKIAIHIN
¢izuni Ta
HAHOMAaTePiaJ03HABCTBI,
a TaKOX JOTUYHUX JI0
HUX
MDKIUCHUTUTIHAPHUX
HarpsMax i MOXyTb

31aTHICTh pO3B’I3yBaTH
CKJIaJHi crieniaai3oBaHi
3aja4i Ta NpaKTUIHI
npoOJIeMH TTPUKIIATHOT
¢izuku Ta
HaHOMaTepiajiB y
npodeciitHiil TisTPHOCTI
a0o B TpoIieci HaBYaHHA,
110 mepeadaydae
3aCTOCYBaHHS (hi3MYHUX
Ta MaTeMaTUIHUX
TEOopii, METOIIB,
ANTOPUTMIB,
iHpOopMaLiTHUX
TEXHOJIOT1H Ta
CIIeMiani30BaHOro
MPOTrPaMHOrO
3a0e3MeYeHHSI.
3acTocoByBaTH
e(eKTUBHI TEXHOJIOTTII,

IHCTPYMEHTHU Ta METOJIU

IaTepakTuBHi,
MYJIbTUMETiHHI
TIeKIIi1; HayKOBa

JTUCKYCis;
O3B’ sI3aHHS
MPaKTUYHUX

3aBJIaHb.
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3HaHHS 3 Bi3HKH
TBEPJIOTO TiJIa,
BOJIOIIHHS
MaTeMaTHYHUM
araparoMm ¢Qizuxu

bes
oOMeXeHb




OyTH omy0iKOBaHi y
(haxoBUX HAyKOBHX
BH/JaHHSIX.

EKCIICPUMEHTAIBHOTO
JOCTKEHHS
BJIACTUBOCTEH pEUOBHH 1
MaTepiajiB, BKIFOYAYH
HaHOMAaTepiald, IpH
pO3B’s3aHHI MPAKTHIHUX
po0JIeM NPUKIIAIHOT
(i3UKH.

DyHKIiOHAT

bHI MaTepiaju MiKpo- i H

aHOeJeKTPOHIKHN

3K1. 3gaTHicTh 110
a0CTPaKTHOTO
MUCJICHHS, aHaIli3y Ta
cunresy. 3K2.
31aTHICTH JI0 MOMIYKY,
00pOOJICHHS Ta aHATI3Y

PozBunyTH YMIHHS
MPaBUIBHO BUOHpATH
MaTepiany s
BUTOTOBJICHHS €JICMCHTIB
(G yHKITIOHATBHOT
€JICKTPOHIKH 3a/IaHOTO
MPHU3HAYCHHS 3

i i 3 pi BpaxyBaHHIM IaTrepakTuBHI .
tapopuarii 3 pistx I[pOH;,CTI/IMI/IX nemﬁi‘ JIEKIIT 3uanns saranbHOi
AUKCPEIL. ’ ) 13UKH 1 Qi3uKH
®K]1. 3naTHicTs HABaHTaXXCHb, BIUIMBY | JMCKYCIil, METOX q;Bep,uorcc)bTina
i i| 3oBHImHIX QakTOpiB, |iMOCTparmiii A
[pod i TeXHonor(ilzIHOCTpi ’ O3B’$E’>a]-}IIH;1 cipAMoBatl Ha
Kadenpa o) oszBo ‘e Ao FOR A e HOCﬂra'TH BapTOCTI, TOIO ’ Ir)[ AKTUYHUX 30 POSyMIHHS Bes
E3[®D o 1B PP IMagyxa M. | HAYKOBUX PE3YJILTATIB, ApHam3’ Ba:;l . 3£B,Z[aHL centin (isuunux sBUIL, | OOMEXEHD
- P B MO)KJ'II/IBOCTi};TBO CHHS |IT aKTI/IK,O > A BiZOYBAIOThCA
SHaHHS y HPHKIIaAHIN BOP bs U NEPETBOPEHHI
dizumi Ta HOBHX MaTepialliB3  |Opi€HTOBaHE
i i MOKpAIICHUMHU HABYAHHSI OIUIOTO BHLY
HaHOMAaTEP1AJI03HABCTBI, p . eHeprii B iHmmit
a TaKOXK JIOTUYHUX JI0 XapaKTCpUCTUKAMU Y
HUX 3B’SI3KY 3 MOCTIMHUM
MIKTHCIHILTI HAPHAX 30UTBIICHHSIM CTETICHI
HANPSIMAX i MOXKYTh iHTeTparii eneKTPOHHNX
OyTu orryOmikoBaHi y IIPUCTPOIB 1
BHJIAHHSX. XapaKTEPUCTUIHUX
CJIEMEHTIB
JlazepHi TexHoJ10Tii B HAHOMaTePiaJI03HABCTBI
3K1. 3aTHICTH 110 3acToCOBYBaTH 3HAHHS InTepakTUBHI 3HaHHs 3
CTOCOBHO KOHCTPYKITi1 TeKITiT, IeKIIii- TBEPAOTUIHLHOT
Kadenpa Jlon, Jo. a0OCTPaKTHOTO OHCTPYKLIL, Tiil, JICKI P . Bes
. NPUHLMIIIB poOoTH JIUCKYCii, METOJ 30 €JIeKTPOHIKH, (Pi3uKH
E3I® [Mazyxa LM. | TMasyxa LM. | mucnenHs, aHamizy Ta 00OMeXeHb

cuHTesy. 3K2.

na3epis 1 Ta3epHUX

UTFOCTpAaIlii,

CHCTEM, SIKi

O3B’ sI3aHHs

TBEPJIOTO TiNa,
CHpsIMOBaHi Ha




31aTHICTB 10 TOUIYKY,
00poOIIeHHs Ta aHATI3y
iHopmartii 3 pizHHX
JoKeped.
®K1. 3natHicTh
BUKOHYBAaTH OpPUTIHAIBHI
JOCHIDKEHHS, JOCITaTH
HAYKOBHUX PE3yJIbTATiB,
SIKI CTBOPIOIOTH HOBI
3HaHHS y MIPUKIAAHIA
¢izuni Ta
HaHOMAaTepiaJ03HABCTBI,
a TaKOX JOTHYHUX 10
HUX
MDKIACIUTUTIHAPHIX
HampsMax 1 MOXKYTh
OyTu oryOJIiKoBaHi y
(haxoBUX HAYKOBHX
BUJIAHHSX.

BUKOPHUCTOBYIOTHCS Ta
PO3pOOISAIOTHCS Y
J3epHAX TEXHOJOTIMX
JUTSI KOHKPETHHX 337134
MIKpO- 1
HIHOEJIEKTPOHIKH TOIIIO.
3acTOCOBYBATH 3HAHHS
CTOCOBHO (Di3MYHHX
MIPOIIECIB, IO
BUHUKAIOTh MIPH
B3a€MOJII1 Ta3epHOT0
BUIIPOMIHIOBAaHHS 3
TBEPAUM TLIOM.

MPAKTUIHUX
3aBaaHb, CEMiHAp,
[IPAKTHKO-
Opi€HTOBaHE
HaBYaHHSIM

PO3yMiHHS
(hiI3UYHMX SBHIII,
K1 Bi1OyBarOThCs
TIPH B3a€MOIIT
JIA3€PHOI0
BUIIPOMiHIOBaHHS 3
JIOCIT DKy BAHUM
00'ekTOM

Ipuiaagu Ta npucTpoi GyHKHioHAJILHOI eJIEKTPOHIKH

Kadenpa
E3[d

[pod.
OmHomBOpeITh
JIB.

Jorr.
[1TaGenbpHUK
I0.M.

3K1. 3naTHicTb 10
abCTPaKTHOTO
MUCJIEHHS, aHaJTI3y Ta
cunresy. 3K2.
3IaTHICTh JI0 TIOUIYKY,
00poOIIeHHs Ta aHaTI3y
iH(opMarii 3 pizHUX
JoKepel.
®K1. 3parHicTh
BUKOHYBAaTH
OpUTiHAIBHI
JOCTIDKEHHS, TOCSATaTH
HAYKOBHUX Pe3yJIbTaTiB,
SIK1 CTBOPIOIOTH HOBI
3HAHHSI y IPHUKIIAIHIN
¢izuni Ta
HaHOMAaTepiaJ03HaBCTBI,
a TaKOX JOTHYHHX ][O
HUX

3IaTHICTh 3aCTOCOBYBAaTH
TEOPETUYHI Ta
NPaKTHYHUX 3HAHHS B
rajy3six Cy4acHol MiKpo-
1 HAHOETICKTPOHIKH, Y
TOMY YHCIIi
OIITOENEKTPOHHUX 1
BOJIOKOHHO-ONITHYHHUX
CHCTEM Ta TIPHIAJIiB
THYYKOi €JIeKTPOHIKH.
3acTocoByBaTH
e(eKTUBHI TEXHOJIOTII,
IHCTPYMEHTHU Ta METOIU
EKCIIEpUMEHTAILHOTO
JOCITiKEHHS
BJIACTUBOCTEW PEUOBHH 1
MaTepialiB, BKIIOYAIOUN
HaHOMarTepiaiu, Ipu
PO3B’sI3aHHI IPAKTUIHUX
npobiem

Temarnusi,
OTJISIIOBI JIEKIIIT;
Mpe3eHTallii;
ceMiHap-ANCITyT;
CJICKTPOHHE
HaBYaHHS B
cucreMax MIX ta
Google Classroom.
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3HaHHA 3 QiI3UYHUX
OCHOB €JIEKTPOHIKH

bes
0oOMeXeHb




MIXKTUCIUTUTIHAPHIX
HampsAMax 1 MOXKYTh
OyTu orry0mikoBaHi y
(haxoBUX HAYKOBHX
BUJIAHHSX.

¢byHKLIOHATBHOT
EJIEKTPOHIKH K Tary3ei
MIPUKIIATHOT (DI3UKH.




