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1. 3araabHi BizomocTi

HajiMmeHyBaHHSI TOKA3HUKIB XapakTepucTHKA TUCHUILIIHA 32 T€HHOI0
(opMor0 HaBUAHHSA
Bua nucnuniiing 000B’SI3KOBA
MoBa BUKJIAJJAHHS, HABYAHHSA TA ONIHIOBAHHA | YKPAaiHCbKAa
3arajbHuii 00CAT KpeauTiB / TOIUH 4/120
Kypc 2
Cemectp 1
KinbKicTh 3MiCTOBMX MOAYJIIB 3 PO3NOAIIIOM 1
O06csir kKpeauTiB 4
OO0coar rogux, 120
B Tomy umcii:
Jlekmii 30
IlpakTH4Hi 3aHATTA 15
Camocriiina po6ora 75
dopMma niICYMKOBOr0 KOHTPOIO eK3aMeH

2. MeTa, 3aBJlaHHS Ta OYIKYBaHi pe3yJIbTaTH HABYAJbHOI JMCIUILTIHA

Poboua mporpama HauanbnHoi maucuururinn HHJI.05 «lepapxist cTpykTypHOi OyZOBH TBEpPAUX TUI» €
HOPMAaTHBHUM JIOKYMEHTOM, SIKMIl po3poOjeHHUH Ha OCHOBI OCBITHbO-HayKoBoi mporpamu, aani OII,
(3aTBepmkeHa Buenoro panoro [acruryry disuku HAH Ykpainu, npotokonom Ne 10 Big 20 sxoBTHs 2021
POKY) MIATOTOBKHM 3/100yBadya TPETHOTO PIBHS BIAMOBIIHO J0 HABYAJIBHOTO IUIaHY cherianbHocTi 104
«Di3uKa Ta aCTPOHOMIS»

IlepenymoBa BuBuenHsi. Hapuansuuii kypc HHJ[.05 «lepapxist cTpykTypHO1 OyI0BH TBEpIUX T
€ CKJIQJIOBOIO ITMKIY OOOB’SI3KOBOI MIATOTOBKM (DaxiBLIB TPETHOrO OCBITHbO-KBai(IKAIIMHOIO PIBHS
“noxtop ¢inocodii”. Ilporpama Kypcy opieHTOBaHa Ha acIipaHTIB, SKi BXK€ 3HAHOMI 3 3arajlbHUM KypcoM
(b13UKHM TBEPJOTO Tijla, MOJEKYJISAPHOI (PI3UKU, TEPMOAMHAMIKY Ta MATEMAaTHYHOIO (PI3UKOIO.

Mera naBuyanabHoi aucuumiainu. HHJ[.05 «lepapxis cTpykTypHOI OyIOBH TBEpAMX TilI»:
(¢bopMyBaHHSI CHCTEMaTHYHUX 3HaHb 3 OKPEMHUX pO3AUIB (I3UKH TBEPAOro TiNa, sKIi BHUBYAIOTH
CTPYKTYpHY OynoBY TBepAUX TUI. O3HaHOMJIEHHS 3 CY4aCHUMH TEOPETHUYHUMH Ta eKCIIEPUMEHTAIbHUMU
METOJIaMU JOCHIIKEHHS CTPYKTYpHOI OyZI0BU TBEPAMX TiJ1, BMIHHS 3aCTOCOBYBATH 111 METOAM Y HAYKOBIH
Ta MpaKkTHU4HIN poOoTi..

3MmicT HaByaJbHOI aMcuMIUIIHM. TeopeTwyHi Ta MpakTUYHI 3HAHHA, HAOyTI NpPU BUBYEHHI
mucuurutinn HHJL.05 «lepapxist cTpykTypHOi OyZOBH TBEpAMX TUI», € MOTTIUOJCHHS 3HaHb B 00JacTi
Cy4acHOI TEOPETUYHOI Ta €KCIIEPUMEHTaJIbHOI (PI3MKH TBEPJOro TiJIa, OCHOBHOI 1€papXii CTPYKTYpHOI
OyZ0BM TBEpAMX TUI Ta PO3YMIHHI (I3MUHUX MeEXaHI3MIB PO3MIPHUX €QEKTIB eIeKTPOQi3NIHUX
BiIactuBocTell  HaHocucteM. OcoOnmMBa yBara TpuUIUIEHA TEOPETHYHUM OCHOBaM  Cy4YacHOI
¢denomenonoriuHoi Teopii (azoBux meperBopenb Jlanmay-l'in3Oypra-/leBoHmmpa, BONOAIHHI 11
METOIaMHU.

Ipeamerom HaByaabHoi Aucummiainm HHJL.05 «lepapxist cTpykTypHOi OyJOBH TBEpAMX TilD» €
BUOpaHi pO3JUIHN CydacHOI TEOPETHUYHOI Ta eKCIepUMEHTaIbHOI (i3UKU TBepjaoro Tina. B knacudikarii
CTPYKTYpHOi OyI0OBH TBEpAMX Til 0COOJIMBA yBara mpuaijieHa HU3bKOBUMIPHUM CHCTEMaM Ta ixX iepapxii,
30KpeMa KBAaHTOBHM TOYKaM, KBaHTOBHM sMaM, HaHOKJIACTepaM, TOHKHM IUTiBKaM, HAHOYACTHHKAM,
HaHOTpyOKax, HAHOMOPOIIKaM Ta HAHOKOMIO3MTaM Ha iX OCHOBi. Po3MipHI Ta KBaHTOBO-pO3MipHi
edeKTH B TBEPAOTUILHUX CUCTEMaxX PO3MVIAHYTI Ha MPUKIJIAlI HAHOPO3MIPHUX Ta HAHOCTPYKTYPOBaHUX
¢bepoikiB, MynbTH(epoikiB Ta (epo-ioHikiB, Ta 2J[-HamiBNpPOBIIHUKIB, TaKuX SK rpadeH, rpadeHo-
nmoAiOHI HaHOMaTepiaiu, 61-XaJTbKOTeHIIN Ta KJIaTpaTH.

OcHOBHUMH 3aBJaHHAMM HaB4yajabHOI aucuumiinn HHJL.05 «lepapxis ctpykTypHOi OymoBu
TBEpIUX TUI» € BUBYCHHS aclipaHTaMH Kiacudikaimii CTpYKTypHOi OyIOBHM TBEpPAHMX TiJd Ta HAOYTTA
(hi3MYHOTO PO3yMiHHS MEXaHI3MiB OCHOBHUX PO3MIPHHUX €(DEKTIB B TBEPJOTIILHUX HAHOCUCTEMAX.

1) BuBYeHHs acmipaHTaMH OCHOBHOI Kiacudikaiii CTpyKTypHOI OyIOBM TBEpAMX Til Ta HAOYTTS
(hI3UYHOTO PO3YMIHHS MEXaHI13MIB OCHOBHUX PO3MIPHHX €()EKTIB B TBEPOTUIPHIX HAHOCUCTEMAX.
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2) HaGyTu 31aTHICTS 3aCTOCOBYBATH I1i 3HAHHS Y MPAKTUYHUX CUTYAIISAX JUTSI PO3YMIHHS €IEKTPOI3HIHUX
BJIACTUBOCTEH PI3HOMAHITHUX TBEPAOTIIBHUX HAHOCHUCTEM.
3) [ligBUIMTH 37aTHICTH BUUTHCS 1 OBOJIOJIBATH CYYaCHUMHU 3HAHHSMHU B rany3l HaHO(I3UKHA TBEPIOTO
Tija, 3JaTHICTh JO TOIIYKY, OOpoOJeHHS Ta aHamizy iHdopMarlii 3 pi3HHX JKepen, B TOMY YHCII,
EJEKTPOHHUX PECypCiB, Ta 3JATHICTh CTYJIEHTIB JO0 aOCTPAKTHOTO MUCJIEHHS, aHali3y Ta CHUHTE3Yy
Marepiany 3 BCiX (i3UYHUX JUCHUTLTIH.
4) dopmyBaHHsS (Di3HUHOr0 MHUCIICHHS y acIpaHTIB B MEKax Marepiany, 10 BHBYAETHCS. J[MCIMILIIHA TOTye
acIIpaHTIB JI0 CIPUIMaHHS MaTepiary CIeKYpPCIB, MepeI0aueHUX MPOrpaMor0 CreIliai3arlii.

daxoBi NporpamMHi pe3yJibTaTH HABYAHHS (BUMOTH /10 3HAHb TA BMiHb)

B pe3ynbraTi BUBYCHHS HABUAIBHOI JUCIHUILTIHU acHipaHT TOBHHEH
3HaTH: OCHOBHI BJIACTUBOCTI CTPYKTYpHOI OyTOBM TBEpPIUX TII, iX 1€papxit0 Ta 00JIaCTI MPAKTHYHHUX
3aCTOCYBaHb Ha0YTUX 3HaHb.

BwmiTu: 3acTocyBatu HaOyTi 3HAHHS B HAYKOBO-IOCIITHUX Ta HABYAJIILHUX YCTAHOBAX. 30KpeMa:
1) BMITH TIpOBOJUTH KjacH(iKallilo CTPYKTYpHOi OyZOBHM BHOpPAHOTO TBEPAOTIILHOTO OO0’ EKTYIO
3aCTOCOBYBAaTH AHAJTITHYHI METOAM (EHOMEHONOTiuHOi Teopii (a3oBUX MepexoniB sl PO3B’s3aHHS
BHOpaHUX 3a71a4 HAaHO(DI3UKH.
2) BMITH pOOUTH SKICHI Ta KUIBKICHI OLIIHOK BIUIMBY BUIBHOI IOBEPXHi, TPa/li€HTIB MapaMeTPiB MOPSIKY
(monsipu3ariii, HaMarHi4YeHoCTi, CTPYKTYpHOi aedopMarliii) Ta MeXaHIYHMX HANpPYKEHb Ha BJIACTHBOCTI
TOHKHX IUTIBOK (DepoiKiB; BIUIMBY KPHBH3HH IOBEPXHI Ta PO3MIpiB HU3BKOBHMIPHUX CHUCTEM Ha iX
enekTpodizuyuHi BIacTUBOCTI Ta (a30Bi Jiarpamu.

3aBAaHHAM HaBYAJIbHOI AMcUUILIIHM (BixmoBinno no mnepeaiky OII) HHJ/1.05 «lepapxis
CTPYKTYpHOi OyJJOBU TBEpIUX TUD» HAOYTH KOMIETEHTHOCTE!

3arameni: 3K1,3K2, 3K3, 3K4, 3K5, 3K6, 3K7, 3K8.

®daxosi: PK1, PK2, K3, OKS5

[Iporpamui pesynprate HaB4danHs [IPH2, T1IPH3, I1PH4, ITPHS, I1PH6, IIPH7, ITPHS, TIPHO,
ITPH10, [TPHI11, TTPH12, ITPH13, ITPH14.



3. TemaTuuHMil NJIaH
(cTpyKTYypa 3a1iKOBOTO KPEIUTY)

3 HaB4asbHOI auctumutiny JIB1.04.02 «lepapxist cTpykTypHOi OyZ0BU TBEPIAMX T/

(2 kypc — 1 cemecTp)

3MmicT

Jlekirii,
roj.

IpakTuyHi,
roj.

CamocrTiiina
podora, roj.

Pazom,
To/.

Tema 1.

Beryn. 3aranwhi o3navenns 31, 2/1,
1J1 HaHOMaTepiamiB Ta iepapxis ix
cTpykTypHOi Oynosu. Hanoknacrepu,
HaHOTPYOKH, HAHOJIPOTH,
HAHOYACTHHKH, KJIATPATH, KBAHTOBI
TOYKH, KBaHTOB1 siMu. CydacHi

TEXHOJIOTI1 IX OTpUMaHHS 1
JTOCJTIJDKEHHS CTPYKTYPHOI OYTOBH.

10

Tema 2.

Iepapxis cTpykTypHOi Oy10BH
HaHoOMarepiaiB. Byrienesi HaHOTPYyOKi
1 rpadenu. 3B'A30K €NEKTPOIPOBIAHOCTI
OJIHOCTIHHHX BYTJICIICBHX HAHOTPYOOK 3
ix xupanpHoCThIO. Kitacuyni Ta
KBaHTOBI e(ekTH y rpadeHi ta
rpadgeHOnoIIOHNX MaTepiaiax.
IcHyrOuM Ta mepcrneKTUBHI
3acTOCYBaHHs rpadeHy Ta CHOpiTHEHUX
2]1 HamiBIPOBITHHUKIB Y
HAHOEJICKTPOHIIII Ta CIIIHTPOHIITI

13

Tema 3.

Cunres, ounIIeHHs, 1 QyHKIIOHATI3aIlis]
HaHOTPYOOK 1 HaHOPOTiB. CTBOpEHHS
MacHUBiB HAHOTPYOOK, HAHOAPOTIB 1 IX
mepex. Camocbopka. OcHOBHI
3aCTOCYBaHHS HAaHOTPYOOK 1
HAHOJIPOTIB. ANbTEpHATHUBHI JKepesa
€JIEKTPUYHOI eHeprii Ha OCHOBI
HAHOJIPOTIB 1 HAHOTPYOOK (epoiKiB.

11

Tema 4.

Hanoxnacrepni ¢ga3u: metoau
OTPUMaHHS, CTPYKTYpHa Oy/0Ba,
€HEPIreTUYHUN CIIEKTP.
['etepocTpykTypu, Haarpatku. CydyacHi
METOJIU JIOCIIJKEHHS CTPYKTYPHOI
JIOCKOHAJIOCTI KBAHTOBHX SIM Ta
HaarpaTtok. EnepreTnunuii criekrp ta
I'YCTHHHU CTaHIB €HEPreTUYHHUX
30y/1’)K€Hb KBAHTOBUX SIM Ta HA/ArPATOK.

10

Tema S.

Posb 30HHOT Teopii y mosicHEHH1
€JIEKTPUYHUX BiacTuBocTel 3/1, kBa3i-
2]1 ta 2]] HamiBIPOBITHUKOBUX
marepiainiB. KBaHTOBO-po3MipHi
epextu. KoHKpeTHI NpuKiIaan BILUTUBY
00MEKEHb 32 pO3MipaMH.

13

Tema 6.

14




CyyacHl METOIU pPO3paxyHKiB 30HHOT
CTPYKTYypH, TYCTHHH  E€JICKTPOHHUX
CTaHiB, TPYXKHHUX Ta  TOJSIPHHUX
BJIACTMBOCTEH TBEPAMX TiN 1 iX TOHKHUX
mapiB. OCHOBHI METOJIU PO3paxyHKIB
eHeprii QopMyBaHHS JOMIIIOK Ta
NOMIIIKOBUX  KoMmIuiekciB.  OCHOBH
cy4acHOi Teopii GyHKIIOHATY T'YCTHHH.

Tema 7.

®eppoiku. O3HaueHHs (epoikiB Ta
MynbTHEpoikiB. [Ipukmanu
napaMeTpiB JaJIEKOCSHKHOTO MOPSIKY Y
depoikax Ta MyIbTH(DEpOTKAX.
Martepianu 3 aHTHPEPOAUCOPCIEIO.
®da30Bi nepexou Nepuioro Ta APyroro
pony. @a30Bi epexou, iIHAYKOBaH1
PO3MIpOM.

14

Tema 8.

Bruue po3mipHux e(heKTiB Ha
TEMIIEPATYPHI Ta MOJIHOBI BIIACTUBOCTI
MakKpo-, MiKpO- Ta HAHOPO3MIPHHUX
¢epoikiB. EkcriepumenT Ta rpadivni
3aJIC)KHOCTI Ta X BHBIJ B paMKax Teopii
Jlannmay. Cy4acHi Ta epCreKTHBHI
3aCTOCYBaHHS MaKpo-, MiKpo- Ta
HaHOPO3MipHHX (PepoikiB Ta
MyIbTU(EPOIKiB.

11

Tema 9.

Metononorist onucy ¢a3oBUX Jiarpam
Ta PO3MIpHUX €PEKTIB PI3HIHUX
BJIacTUBOCTEH (pepoikiB B pamMkax Teopii
Jlannay-I'in30ypra- JleBoHiupa, Teopii
rpyn ta cumerpii. [IpoctpoBo-
MOJyJIbOBaH1 CTPYKTYpHU Yy
HAaHOPO3MIPHUX Ta
HAaHOCTPYKTYPOBaHUX (epoikax Ta
MyJIbTH(]EpoiKax.

14

10.

Tema 10.

®epo-ioniku. HeminiitHi
€JIEKTPOTPAHCIIOPTHI Ta
€JICKTPOMEXaHIuHI BJIACTUBOCTI
TBEPJOTIJILHUX €JIEKTPOJIITIB Ta iX
TOHKHX IUTiBOK. IX Kopensuii Ta 3B'130k
3 eKCIIEPUMEHTaMHU 110 BUCOKOTOYHIH
1HTEpPEepoMeTpli.

10

Bcenworo

30

15

75

120

MeTtoanuHe 3a0e3Me4YeHH HABYAJIbHOI JUCIUILIIHA:

Mpe3eHTalli] IEKTOpa, KOHCTIEKTH JIeKIIiid, 6107110TeuHi Ta eNeKTPOHHI JKepena 31 CITUCKY
PEKOMEHI0BaHO1 JIITEpaTypH, J0BIIKOBO-1HPOPMAIliiHI IHTEepHET-IKepesa TOIIO.




4, 3ImicT HABYAJIBHOI AUCHUILTIHA
JIB1.04.02 «lepapxist cTpyKTYpHOi OYZOBH TBEPAUX TiI»

. Tema 1. Beryn. 3aranbni o3nauenns 3/1, 2/1, 1/] HanomarepiaiiB Ta iepapXist iX CTPyKTYpHOI OyIOBH.
Hanoknacrepu, HaHOTpYOKH, HAaHOAPOTH, HAHOYACTUHKH, KJIATPATH, KBAHTOBI TOYKH, KBaHTOBI SIMHU.
Jliteparypa: 1 -4, 11

3aBaHH 1J151 caMOCTiliHOI podoTH (7 roa.)

1. BuBueHHs Matepiany JeKIii.

2. OmpartroBanHsl MaTepiaiy, 0 BUHECCHUI Ha CAaMOCTiiHE BUBYCHHS:

Posnonin mo po3BUHYTHMM KpaiHaM BUKOPUCTAHHS CYYacHHUX TEXHOJIOTIH OTPUMAaHHS HaHOTPYOOK,
HAHOJIPOTIB, HAHOYACTUHKOK, Ta KJAaTpaTiB (MOIIYK IO BiIKPUTUM HAYKOBUM Ta HAYKOBO-TIOMYJISIPHUM
JDKepesiaM, B SIKUX KpaiHax sIKi TEXHOJIOT1] BAKOPHCTOBYIOTHCS)

2. Tema 2. lepapxis cTpyKTypHOI Oya0BH HaHOMarepiamiB. Byriernesi HaHOTPYOKi 1 TpadeHH. 3B'SI30K
€JIEKTPONPOBIAHOCTI OJHOCTIHHUX BYTJICLIEBUX HAHOTPYOOK 3 IX XHMpanbHOCTHIO. KiacmuHi Ta KBaHTOBI
edekTH y rpadeHi Ta rpadeHonoAiOHNX MaTepianax. [CHylour Ta MepCreKTUBHI 3aCTOCYBaHHA IpadeHy Ta
criopifHeHux 21 HamiBOPOBIIHUKIB Y HAHOGIEKTPOHILI Ta CHIHTPOHILI

Jlirepatypa: 3 -7, 11, 12

3aBaaHHs AJ1s1 camocTiiiHoi podoTu (7 roa.)

1. BuBueHHs MaTepiany JCKIlii Ta MPAKTUYHOI0 3aHATTS Ha TeMy «BUHUKHEHHS p-N IEPEXOJIiB Y
rpadeHoBOMY KaHaji Ha (DePOENEKTPUYHIN NiAKIAAI, IKi cTBopeHi 180-rpagycHo0 hepoeIeKTpHIHOIO
JOMEHHOI) CTPYKTYPOIOY.

2. OmparroBaHHsl MaTepiaiy, 110 BUHECEHUH ISl CAMOCTIMHOTO PO3B’A3KY MiCIsl MPAKTHYHOTO 3aHATTSI:
[TpoBecTr po3paxyHOK €JIEKTPOIPOBITHOCTI TAKOTO KaHay (200 BiJICHIIKYBATH PE3yNIbTAaTH PO3PAXyHKY
M0 peKOMEH10BaHii iitepaTypi). CTaTuyHa KapTUHA Ta PyX CTIHOK.

3. Tema 3. Cunre3, oumineHHs, i ¢yHKIIOHaTi3allid HAHOTPYOOK 1 HaHOAPOTiB. CTBOPEHHS MAacHBIB
HAaHOTPYOOK, HAHOMPOTIB 1 ix Mepex. CamocOopka. OCHOBHI 3aCTOCYBaHHS HAHOTPYOOK 1 HAaHOAPOTIB.
AJnbpTepHATHBHI JKepelia eIEKTPUYHOI eHEeprii Ha OCHOB1 HAHOAPOTIB 1 HAHOTPYOOK (hepoikiB.
Jlireparypa: 4

3aBaaHHs AJs1 camocTiiiHoi podoTu (8 roa.)

1. BuBueHHs1 MaTepiany JeKIii.

2. OmparroBanHsl MaTepiaiy, 10 BUHECEHUI Ha caMOCTiiHE BUBYCHHS:

[I’e30enexTpuyuHl Ta MipOENEKTPUYHI HAHOTEHEPAaTOpU EJNEKTPUYHOI eHeprii Ha OCHOBI HAaHOJAPOTIB 1
HaHOTPYOOK (epoikiB. [lepeBaru Ta HeOMIKK (IPOBECTH MOLIYK MO BIAKPUTUM aHIIIOMOBHUM HayKOBUM
JoKeperam)

4. Tema 4. HanoknactepHi ¢asu: MeTOAM OTPUMAaHHS, CTPYKTypHa Oya0Ba, €HEPreTUYHHM CIEKTp.
I'etepocTpykTypu, Haarpatku. CydacHi METOAM AOCHIHKEHHS CTPYKTYPHOI TOCKOHAJIOCTI KBAHTOBUX SIM
Ta HaarpaTok. EHepreTMyHuil CHeKkTp Ta T'yCTUHU CTaHIB €HEPreTHYHHX 30yIKeHb KBAaHTOBHMX M Ta
HaATpaToK.

Jlireparypa: 5- 7.

3aBaaHHs AJs1 camocTiiiHoi podotu (7 roa.)

1. BuBueHHs1 MaTepiany JeKIii.

2. OnparrroBaHHs MaTepiany, [0 BUHECEHUI Ha CaMOCTii{He BUBYECHHS:

CydacHi METOJIU AOCHIKEHHS CTPYKTYPHOI JOCKOHAJOCTI KBAaHTOBUX SIM Ta HAATpaToK (IMOIIYK IO
BIIKPUTUM aHIJIOMOBHUM HAayKOBHM JIXKEpEIaMm).

5. Tema 5. Ponb 30HHOI Teopil y MOSCHEHHI eleKTpUuHuX BiactuBocte 3JI, kBaszi-2/] Ta 2]
HaIIBIPOBIIHUKOBUX MarepianiB. KBaHTOBO-po3MipHi epektu. KoHKpeTHI mpUKiIaau BIUIUBY OOMEXEHb
3a po3Mipamu. Moaeni Tuny Kponira-Ilensi 3 ypaxyBaHHsIM 0OMeXeHb 3a JIIHIHHUMH PO3MIpaMHU.



Jlireparypa: 2-3

3aBaaHHs AJ51 caMOCTiiHOI podoTH (7 roa.)

1. BuBueHHst MaTepiany JeKIlii Ta NPAKTHYHOI0 3aHATTA Ha Temy «Mogeni Tunty Kponinra-IlenHi 3
YpaxyBaHHIM OOMEXEHb 33 JIHIHHUMH PO3MipaMIy.

2. OnpairoBaHHs MaTepiaiy, 0 BUHECEHWH Ha CaMOCTIHHE BUBYCHHS ITICIISI IPAKTUYHOTO 3aHSATTS:

Ha mpuxmani moxeni Kponira-Ilenni 3 ypaxyBaHHSM OOMEXEHb 3a JIIHINHUMH PO3MipaMH, HAaBECTH
PO3PaxXyHOK 30HHOI CTPYKTYpPU OJTHOBUMIPHOT'O KPUCTAITY.

6. Tema 6. CyuacHi METOAM pPO3pPaxyHKIB 30HHOI CTPYKTYpPH, T'YCTUHU €IEKTPOHHUX CTAaHIB, MPYXKHUX Ta
MOJISIPHUX BIACTUBOCTEH TBEpAMX T 1 iX TOHKMX mapiB. OCHOBHI METOAM pPO3PaxyHKIB eHeprii
(dhopMyBaHHS JOMIIIIOK Ta JOMIIIKOBUX KOMIUIEKCIB. OCHOBH Cy4acHOi Teopii (QyHKIIIOHATY TYCTHHHU.
Jlitepatypa: 8 — 10, BinkpuTi Ikepena

3aBaanHs AJ1s1 caMocTiiiHoi po6oTH (8 roa.)

1. BuB4yeHHs1 MaTepiaiy JeKIlii Ta IPAKTHYHOI0 3aHATTS Ha TeMy «OCHOBH CyYacHOI Teopii
(GYHKIIIOHATTY TYCTUHI.

2. OmpartroBaHHsl MaTepiaiy, 0 BUHECCHU Ha CAaMOCTIiiHE BUBYCHHSI ITICIISl IPAKTHYHOTO 3aHATTSL:
Yenixu riOpugHuX MoJened pOo3paxyHKY 30HHOI CTPYKTypU Ta TYCTUHU €JEKTPOHHUX CTaHIB
HU3BKOBUMIpHUX TBepAX TiN. DaKTUYHO MOBA /1€ PO TiOPU] CaMOY3TOIKEHOT HENHIMHOT MOJIEIi THUITY
Xaptpi-Doka Ta niHIKHOI Teopii PyHKIIIOHATY TYCTUHH (ITPOBECTH MOUITYK O BIAKPUTHM aHTJIOMOBHUM
HayKOBUM J[KEpeIiaMm).

7. Tema 7. @eppoiku. O3HaueHHs (epoikiB Ta MynbTU(EpoikiB. [Ipukiaay napaMeTpiB 1anIeKOCsSHKHOTO
nopsAnKy y pepoikax ta mynbrudepoikax. Marepianu 3 antudepoaucopciero. @a3zoBi Nepexoay Mepuoro
ta apyroro poxay. ®a3oBi mepexonmu, IHAYKOBaHI pPO3MipoM. 3aJeXKHICTh Mapamerpa MOPSIKY Ta
y3arajgbHEHOI CHPUUHATINBOCTI ¢epoika moOnu3y ¢Ga3oBUX MEPEXOJiB BiJ TEMIEpaTypu, po3Mipy Ta
30BHIIITHIX IOJTIB.

Jlitrepatypa: 8 — 10, 11

3aBaaHHs AJs1 camocTiiiHoi podotu (8 roa.)

1. BuBuenHs maTepiany JeKIlii Ta HPAKTUYHOI0 3aHATTS Ha TeMy «3alIe)KHICTh MapaMeTpa NOPSIKY Ta
y3arajibHeHO1 CIPUHHATIMBOCTI epoika modan3y Ga3zoBuX MepexoIiB BiJI TEMIEPATypPH, PO3MIPY Ta
30BHIIIHIX MOJIBY.

2. OnparroBaHHs MaTepiany, [0 BUHECEHUH Ha CAMOCTIi{HEe BUBYCHHS TICIIS IIPAKTUYHOTO 3aHATTSL:
TemmepaTypHa mOBeIiHKa Ta TMOJBOBUH TicTepe3uc TMapaMmeTpiB TMOpAAKY Yy (epomarHeTHkax,
(bepoenexkTpukax, aHTu(epoMarHeTukax, aHTuepoenekTprukax (HaBecTH rpadiyHi 3aJ1€KHOCTI Ta iX BUB1JL
B paMKkax Teopii Jlanzaay).

8. Tema 8. BB po3mipHux e(dekTiB Ha TemIepaTypHi Ta IMOJIbOBI BIACTUBOCTI Makpo-, MIKpO- Ta
HaHOpO3MipHUX (epoikiB. ExcnepuMeHT Ta rpadiyHi 3aJeKHOCTI Ta iX BHUBIJI B pamkax Teopii Jlannay.
CyuacHi Ta NepCcreKTUBHI 3aCTOCYBaHHS MaKpO-, MIKpO- Ta HAHOPO3MIPHUX (EpOoiKiB Ta MyIbTH(EPOiKiB.
Jliteparypa: 8, 9 — 11, 13 - 15, 16

3aBaaHHs AJ1s1 camocTiiiHoi podotu (8 roa.)

1. BuBuenHst MaTepiany JeKIii.

2. OnpargroBaHHs MaTepiaiy, [0 BUHECEHUH Ha CaMOCTii{He BUBYECHHS:

Jlesiki TepCHEeKTUBHI 3aCTOCYBaHHS HAHOPO3MIPHHUX NEPOBCHKITHUX (DEpOiKiB y HAHOEIEKTPOHILI Ta
aJIbTepPHATUBHIN €HepreTulll.

9. Tema 9. Metoosnorist onucy Gpa3zoBHX AiarpaM Ta po3MipHHUX e(eKTiB pi3nuHNX BIacTUBOCTEN (hepoikiB
B pamkax Tteopii Jlammay-I'in30ypra-/leBonmmupa, teopii rpyn Ta cumerpii. IIpocTpoBo-mMoaynboBaHi
CTPYKTYpHU y HAHOPO3MIPHHUX Ta HAHOCTPYKTYPOBaHMX (epoikax Ta MyiabTU(epoikax.

Jlitepatypa: 8, 9 — 11, 13 - 15, 16

3aBaaHHs AJs1 camocTiiiHoi podotu (8 roa.)

1. BuB4eHHs1 MaTepiairy JeKIlil Ta NPAKTHYHOT0 3aHATTS Ha TeMy «IIpoCcTpOBO-MOIYyIbOBAHI CTPYKTYPH
y HAaHOPO3MIPHUX Ta HAHOCTPYKTYPOBaHUX (epoikax Ta MyabTH(Epoikaxy.

2. OnpairoBaHHs MaTepiaiy, o0 BUHECEHWH Ha CaMOCTIHHE BUBYCHHS MICIIS JISKITT Ta MPAKTUIHOTO




3aHATTS:

[Tons nenonsipuzarii Ta iX BHECOK y po3MipHuUil edekt. Po3paxyHOk mosst penosspusanii As MmI0CKOTro
KOHJIEHCATOpa 3 HEOJHOPITHUM PO3IMOALIOM CIIOHTAHHOI ToJIsIpr3ariii. BBaxkaTu 3amaqy oTHOBUMIPHOIO, a
BEKTOP MOJISIpU3AIIii - IePIeHANKYIIPHIA 00KITaInHKaM KOHICHCATOpPA.

[I’e30enexkTpuyHi, I1’€30MarHiTHI, €JICKTPOCTPIKIIHI, MAarHITOCTPUKIIIHI, (ICKCOSIEKTPUYHI Ta
¢brnekcomarHiTHI edexktu y ¢depoikax. HaBecTu BIANOBIAHI TEH30pU, Ta OMUCATH iX BHYTPIIIHIO
(mepecTaHOBOYHY) CUMETPIIO.

10. Tema 10. depo-ioniku. HemiHiliHI €IEKTPOTPAHCIOPTHI Ta EJIEKTPOMEXaHIYHI BIACTUBOCTI
TBEPIOTUIBHUX EJEKTPOJITIB Ta iX TOHKHMX IUTIBOK. BosbT-ammepHi, BoibT-(papanHi Ta JOKalbHI
1’€30e7TeKTPHYH] XapaKTepUCTUKK (epo-ioHikiB. IX Kopensmii Ta 3B'S30K 3 eKCHEpPHMMEHTAMH 110
BHCOKOTOYHIH iHTepdhepomerpii.

Jlireparypa: 16.

3aB1aHHd AJ151 caMOCTiiiHOI podoTH (7 T0..)

1. BuBueHHs MaTepiany JeKIii.

2. OmpartroBaHHs MaTepiaiy, 0 BUHECCHUI HAa CAaMOCTiiHE BUBYCHHS:

3poOuTH ICTOPUYHHI OIS JTITEPATYPH 32 TEMATHKOIO «BiJI Cynep-10HIKiB 10 (hepo-ioHiKiB». CydyacHi Ta
NEPCHEKTUBHI 3aCTOCYBaHHS TBEPIOTUILHUX €IEKTPOJIITIB 3 HAHOYACTHHKAMHU.

5. IlpakTuyHi 3aHATTH
3 HaBvaibHOI auctumutinn HHI.05 «lepapxist cTpykTypHOi OyZ0BU TBEpAMX Tl

[IpakTryHe 3aKkpilyieHHs JEKIIHOro Marepially Ta HayKOBi JIOTOBIZI acmipaHTa IOB’sA3aHi 3 TeMaMHU
JIEKIIH 1 € YACTHHOIO 3MICTY AUCUHUILIIHH.

6. CamocriiiHa podoTa
3 HaB4abHOI auciumuting HHJI.05 «lepapxist ctpykTypHOi OyJJ0BH TBEPIUX Till»

No 3MiCT caMOCTIHHOI pOOOTH acmipaHTIB O6c¢sr, ronuH
BuBuenns matepiany aexii 30

2. OmnpauroBanHsi MaTepiaily, IO BUHECEHHUH Ha camocTiiiHe | 45
BHUBUYCHHS

Ycboro 3a HABYAJIbHY JHCHHUILTIHY 75

7. MeToau BUKJIAJaHHA
3 HaBvasibHOI Auctumting HHJI.05 «Jepapxis cTpykTypHOi OyJJ0BUH TBEPIUX TLI»

VY mporieci BUKIaiaHHs AUCHUILIIHUA BUKOPHUCTOBYIOThCS TaKi METO/IU:
1) MeToau oprasizaiiii Ta 3A1ICHEHHSI HaBUaJIbHO-TTI3HABAIBHOI IsITBHOCTI (0€cizia, JIEKIIs; LTFOCTpallis;
nabopaTopHi poboTH, pedepaTu; caMocCTiiiHa poboTa CTYIEHTIB);
2) METOJIM CTUMYJIFOBAaHHS 11 MOTHBALlli HaBYAJIbHO-TT13HABAJIbHOI JISUIbHOCTI (HaBUalIbHI TUCKYCII,
MOJIYJIbHO-PEUTHHTOBA CUCTEMA 3HAHD);
3) MeToAM KOHTPOJIIO (CAMOKOHTPOJIIO, B3AEMOKOHTPOJTIO ), KOPEKITii (CaMOKOPEKIIii, B3aEMOKOPEKIIii) 3a
e(eKTUBHICTIO HaBYAIbHO-TTI3HABAILHOI JISTTHHOCTI.

8. PeliTuHroBa cucreMa OLiHIOBAHHS
3 HaBvasibHOI auctumuting HHI.05 «lepapxist cTpykTypHOi OyZ0BU TBEpAMX T

OcHoBHUMH (OpMaMHu OpraHizaiii KOHTPOJIO y TMpoLeci BUBYEHHS CTYJCHTaMHU JAHOI JAUCLUIUIIHU €
IHAMBIAyalbHa, TpylnoBa Ta (pOHTaJbHA MepeBipka 3HaHb, BMiIHb Ta HABHUYOK CTYJEHTIB (ycHa Ta
MUChbMOBA). PeHTHHT acnipaHTa CKJIQAa€THCS 3 HACTYIHUX OTPUMaHUX OaiiB:

1. Exkcnpec-koHtponb — 20 GaiiB. (yCHE ONUTYBaHHS YW CaMOCTiiHI poOOTH Mij] 4ac HaBYaJIbHOIO

Mpo1iecy)



no

[IpakTruHi 3aHATTS Ta camocTiitHa poboTta — 40 OatiB.
3. Ex3amen — 40 6auiB.

3aoxouyBasbHi Ta mITpadHi 0aM
1. TIlpu BiACYTHOCTI Ha JIEKLi/TPAaKTUYHOMY 3aHATT1 0€3 MOBAXXHUX NMPHUUH -2 Oanu
2. Tlomana B >)KypHaJI CTATTS UM BUCTYI Ha KOH(EPEHIIii 32 TeMoto Kypcy +10 Oamis.
Cyma sk mTpadHUX TaK 1 320X04yBaHUX OalliB po3paxoByeThes 3a Gpopmynoro 0,1R, ne R — 3aranpna
KUTBKICTh OaiiB, 1 HE Ma€ MEPEBUINYBATH B miyioMmy 10 6artiB.

IIIkaja pedTHHTIB.

3aranbHa KIUIBKICTh OalliB, SIKY acIlipaHTa MOXKE OTPHMATH IIiJ] YaC BUBYCHHS KypCY CKJIaJIa€ThCs 13
CYyMH BaroBux OaJliB OTPUMaHUX MPOTATOM BHBUCHHS JUCIHUILTIHU
R=20+40+40=100 (6axniB)

[Ixana BinmoBinHocTi oiHOK
PeiiTunrosa . PeliTunr y
. 3HaYeHHS OIHKHU . o
oliHKa BiZcoTkax, %

Binminno — BiMiHHMIA piBEHB 3HAHB (YMiHB) B MEKaX
A 000B’sI3KOBOT0 MaTepiaiy 3, MOKJIMBUMU HE3HACHUMU 90-100
HEJI0JIIKAMHU.

Jyxe n1o0pe — 10CTaTHLO BUCOKUM PIBEHb 3HAHB (YMiHb) B
B Mexax 000B’SI3KOBOTO MaTepiainy 0e3 CyTTeBUX (Tpyoux) 82-89
TTOMMJIOK.

Jo0pe — 1oOpwuii piBeHb 3HaHb (YMiHb) B MEKaxX 00OB’SI3KOBOTO
MaTepiay 3 He3HAYHOIO KiJIbKICTh TOMHJIOK.
3ag0BiibHO — TOCEpEIHI PiBEHb 3HAHb (YMIHB) B MEKaX
000B’SI3KOBOTO MaTepiany i3 3HAYHOIO KiJIbKICTIO HEAOIKIB,
JOCTATHIHN I TOAAJIBIIOTO HaBYaHHs a0o X mpodeciitnol
TISIIBHOCTI.

JlocTaTHBO - MiHIMaIbHO MOXKJIMBHI IOMYCTUMUI PIBEeHb 3HAHD
(ymiHbB) B Mekax 000B’SI3KOBOTO MarTepiany.
He3a10B1IbHO 3 MOXKITUBICTIO IIOBTOPHOT'O CKJIQJaHHS —
HE3aJI0BUIbHUN PiBEHb 3HAHB (YMiHb) B MEXKaxX 000B’SI3KOBOTO
MaTepially 3 MOXKJIMBICTIO TOBTOPHOTO MEPECKIIaaHHs MMiCIs
CaMOCTIHHOTO JI0OTIPAIIOBaHHSI.

HezanoBinbHO 3 3 000B’I3KOBUM IMOBTOPHUM BUBYEHHSIM KYpCY —
F HU3bKUI pIBEHb 3HaHb (YMIHb) B Me&XaxX 000B’SI3KOBOTO 1-34
MaTepialy, 0 BUMarae MOBTOPHOTO BUBYEHHS MaTepialiB Kypcy.

75-81

69-74

60-100

FX 35-59

9. OpieHTOBHUI NepeJlik ek3aMeHAlIifHUX MUTAHb
3 HaBuasibHOI Auctumting HHJI.05 «Jepapxist cTpykTypHOi OyJJ0BU TBEPAUX TLI»

1.HanoTpyOki 1 rpadeHH. 3BsI30K €IEKTPONPOBITHOCTI OJJHOCTIHHUX BYTJIEIIEBUX HAHOTPYOOK 3 iX
XHPATBHOCTHIO.

2. CuHTe3, OUMIICHHS, 1 PyHKIIOHATI3a1lisg HAHOTPYOOK 1 HaHOIPOTiB. CTBOPEHHS MAacUBIB HAHOTPYOOK,
HaHOJPOTIB 1 ix Mepex. CamocOopka.

3. OcHOBHI 3aCTOCYBaHHsI HAHOTPYOOK 1 HAHOAPOTIB.

4. AnpTepHaTUBHI JPKepelia eJIeKTPUYHOI eHeprii Ha OCHOB1 HAHOAPOTIB 1 HAHOTPYOOK.

5. HanoknacrepHi ¢a3u: METOIM OTPUMAHHS, CTPYKTYpHa Oy/10Ba, EHEPreTUYHHUNA CIIEKTP.
I'eTepocTpyKTypH, HaATPATKH.

6. CyyacHi METOM JOCTIKEHHS CTPYKTYPHOT IOCKOHAJIOCTI KBAHTOBHX SIM Ta HAJTPAaTOK.
EHepreTuuHuii CriekTp Ta ryCTUHH CTaHIB €HEPreTHYHHUX 30Y/KEHh KBAHTOBHUX SIM Ta HA/ATPATOK.
7. CyyacHi METOJM pO3paxyHKiB 30HHOI CTPYKTYPH, T'YCTUHHU €JIEKTPOHHHUX CTaHIB, MPYXHHUX Ta
MOJIIPHUX BJIACTUBOCTEHN TBEPAUX T 1 IX TOHKHX ILIapiB.

8. Teopist pyHKIIIOHATY TYCTUHHU.

10



9. ®eppoiku. Ctucna ictopis nutanas. O3HadeHHs GepoikiB Ta MynbTU(hepoikiB. [Ipuknaan mapameTpin
JaNEKOCSYKHOTO TOPSIIKY Y epoikax Ta MynabTH(epoikax. Marepianu 3 aHTH(PEPOIUCOPCIETO.

10. Po3mipHi edekTr MONSIPHUX Ta AICICKTPUYHUX BIACTUBOCTEH (epoeeKTpUYHNX HaHOMaTEPialliB.
Tonki 1iiBkY hepoeseKTpHKiB, aHTU(PEPOETEKTPUKIB, BIpTyalbHUX (hepOoesIeKTPUKIB, penakcopu. Pa3oBi
JiarpaMu Ta BJIACTUBOCTI HAHOPO3MIPHUX (EpOiKiB.

11. Metozo:orist onrcy (a3oBuX aiarpam Ta po3MipHUX epeKTiB (i3uIHUX BIACTUBOCTEN (heppoikiB B
pamkax teopii Jlannay-I'in30ypra- desonmmpa (JII'[T).

12. IIpocTOpOBO-MOYJILOBaHI CTPYKTYpPH, iHAYKOBaHI (hiekcoeddhextamu y HAaHOPO3MIpPHUX Ta
HAHOCTPYKTYPOBaHHX (eppoikax Ta MyJIbTU(EpOIKaX.

13. PoTromarnitHi antudepoaucTopciini-aHTu(epoMartiTHi 3B’ sI13KM Ta iX BIIMB HA BIACTUBOCTI
MyJIbTHGEPOiKiB (ITapaMeTpH MOPSIKY, CIPUHHATIMBOCTI, PO repexony, Temneparypu Heens ta Kropi).
14. PoromarniTtHi edextu nobim3y temmnepaTypHux (pa3oBux mnepexoziB. 30BHINIHE (MarHiTHE Ta
EJICKTPUYHE) TOJIE K 3aci0 KepyBaHHS (pa30BUM CTaHOM MYJIbTH(EpPOiKa.

15. EnexTpoTpaHCIOPTHI Ta €IEKTPOMEXaHIYHI BIIACTUBOCTI TBEPAHUX €JIICKTPOJIITIB Ta IX TOHKUX ILTIBOK.
PiBusinns [lyaccona, piBHSIHHS HETIEPEPBHOCTI, BUPA3U ISl €ICKTPOXIMIYHUX MoTeHIamB. CTepiyHi
eeKTH.

16. Bruiu enekTpoaiB Ha 0COOMBOCTI MPOCTOPOBUX PO3MOILIIB HOCIiB PI3HOTO TUITY Y TOHKHUX IUTIBKaX
TBEPIUX EIEeKTPONITIB. [ paHNYHI YMOBH /IJIs 3aKPUTHUX, TIPO3OPHX Ta YACTKOBO MPO30PUX EIEKTPO/IiB.

17. EnekTpoTpaHCOPTHI Ta eneKTpOMexaHmHl BJIACTHBOCTI TBEPAMX CNICKTPOJITIB Ta iX TOHKHX ILIIBOK.
BosbT-ammepHi, BONbT-(hapaiHi Ta JOKalbHi I’ €30eNeKTPHYHI XapaKTePUCTUKH. 1X KopeJIsii.

18. BrutuB akymyJisitiii HOCI1B 3apsily Ha KpUBU3HY ITOBEPXHI TBEPJOTO EISKTPOIITY. 3B’ SI30K 3
eKCIIEpUMEHTaMHU 110 BUCOKOTOYHIN iHTepdepomMeTpii.

19. Knacuuni Ta kBaHTOBI epekTH y rpadeni Ta rpadenononionnx matepianax. @opmyna Jlangayepa nmns
KBaHTOBaHOI npoBinHocTi. PiBHi Jlangay. KBanrosuii edpext Xomna. Edexr Pam6u. Crintponika ta
MarHeTOTPOHIKA.

20. I'paden-na-depoixy (pepoenexTpuky ado pepomarneTuky). [Ipo icHyr04H Ta mepcreKTUBHI
3acTocyBaHHSA rpadeHy Ta copigHeHux 2/] HamiBIPOBITHUKIB.
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