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1. 3araabHi BizomocTi

HajimeHHyBaHHS OKA3HUKIB XapakTepucTHKA IUCHUILUIIHA 32 1eHHOI0
¢dopmoro HaBUaAHHSA
Bua nucnuniiing BHOIpKOBa
MoBa BUKJIAJAHHS, HABYAHHSA TA OWIHIOBAHHA | YKPaiHCbKa
3arajbHuii 00cATr KpeauTiB / TOAUH 3/90
Kypc 1
Cemectp 2
KinbKicTh 3MiCTOBMX MOAYJIIB 3 PO3MOALIIOM 1
Oo6csir kpeauTiB 3
O0coar rogux, 90
B Tomy umcii:
Jlekuii 20
IlpakTHyYHi 3aHATTA 10
Camocriiina po6oTta 60
dopMma niICYyMKOBOr0 KOHTPOIO eK3aMeH

2. MeTa, 3aBJlaHHS Ta OYIKYBaHi pe3yJIbTaTH HABYAJbHOI JMCIUILTIHA

Poboua mporpama nHaBuanbHOi nuctmmiian JIBI.04.02 «lepapxis cTpykTypHOi OyIOBH TBEpIUX TilI» €
HOPMAaTHBHUM JIOKYMEHTOM, SIKMIl po3poOjeHHUH Ha OCHOBI OCBITHbO-HayKoBoi mporpamu, aani OII,
(3arBepmkena Buenoro panoro [ncruryry ¢izukun HAH Ykpainu, mpotokonom Ne BiJ[ 20  poky)
MirOTOBKY 3700yBaya TPETHOTO PiBHSA BiAMNOBIIHO /10 HABYAIBHOIO IIaHy crenianbHocTi 104 «di3uka Ta
aCTPOHOMIsD)

IlepenymoBa BuBuenHnsi. Hapuanbuuii kypc [IBI1.04.02 «lepapxis cTpykTypHOi OyIOBU TBEpIUX
TIJD» € CKJIAJI0BOIO LMKITY MpodeciiHOT MiArOTOBKH (axiBI[IB TPETHOTO OCBITHbO-KBaTI(iKalIHHOTO PIBHS
“noxtop ¢inocodii’. Ilporpama Kypcy opieHTOBaHa Ha aclipaHTIB, sKi BXke 3HaHOMI 3 3arajlbHUM KypcoM
(b13UKM TBEPJOTO Tij1a, MOJEKYISAPHOI (PI3UKH, TEPMOAMHAMIKY Ta MATEMATHYHOIO (P13UKOXO.

Merta HaBuyanabHoi aucuumiinu. J[B1.04.02 «lepapxis cTpykTypHOi OyIOBH TBEpAMX TiI»:
(hopMyBaHHSI CUCTEMAaTUYHUX 3HAHb 3 OKPEMUX PO3ALIIB (PI3UKU TBEPJOTO Tia, IKI BUBUAIOTH CTPYKTYPHY
OynoBy TBepaux Ti1. O3HallOMIIEHHS 3 Cy4YaCHUMHU TEOPETUYHHMH Ta €KCIEPUMEHTAIbHUMH METOJIaMH
JOCIKEHHSI CTPYKTYpHOi OylOBM TBEpAMX TiJ, BMIHHS 3aCTOCOBYBAaTH III METOJIM Yy HAyKOBiM Ta
NPAaKTUYHIA POOOTI..

3MmicT HaByaJbHOI aMcuHMIUIIHM. TeopeTwyHi Ta MpakTUYHI 3HAaHHA, HAaOyTI NpU BUBYEHHI
mucuumutinn JIB1.04.02 «lepapxist cTpykTypHOi OylOBH TBEPAUX TiI», € MOIIUOJIEHHS 3HaHb B 001acTi
Cy4acHOI TEOPETUYHOI Ta €KCIIEPUMEHTaJIbHOI (PI3MKH TBEPJOro TiIa, OCHOBHOI 1€papXii CTPYKTYpHOI
OyZOBH TBEpAMX TUT Ta PO3YMiHHI (PI3MUHUX MeEXaHi3MIB PO3MIPHUX €(QEKTIB eIeKTPOQI3NIHUX
BiIactuBocTell  HaHocucteM. OcoOnmMBa yBara TpuUIUIEHA TEOPETHYHUM OCHOBaM  Cy4YacHOI
¢benomeHooriuHoi Teopii GpaszoBux neperBopens Jlanaay-I'in30ypra-ZleBoHurpa, BOJIOAIHHI Il METOAAMHU.

Ipeamerom nHauaabHoi qucuumiinm /IBI1.04.02 «lepapxist CTpyKTYpHOI OyIOBH TBEPIMX TU» €
BUOpaHi pO3AUIN Cy4acHOi TEOPETHYHOI Ta eKCIepUMEHTaNbHOI (i3uku TBepaoro Tuia. B kmacudikamii
CTPYKTYpHOi OyZ0BU TBEpJUX TUI 0coOIMBa yBara MpuaijieHa HU3bKOBUMIPHUM CHUCTEMaM Ta iX lepapxii,
30KpeMa KBAHTOBHM TOUYKaM, KBAaHTOBHUM sIMaM, HaHOKJIacTepaM, TOHKHM IUTiBKaM, HAHOYACTHHKAaM,
HaHOTPYOKax, HAHOMIOPOIIIKAaM Ta HAHOKOMIIO3UTaM Ha iX OCHOBI. PO3MipHI Ta KBaHTOBO-PO3MipHI e(heKTH
B TBEPAOTUIBHUX CHCTEMaxX PO3IJISHYTI HA MPHUKIAl HAHOPO3MIPHUX Ta HAHOCTPYKTYpPOBaHUX (epoiKiB,
MynbTU(EpOiKiB Ta (epo-ioHiIKIB, Ta 2/[-HamiBOpOBIOHUKIB, TakuX sK rpadeH, rpadeHo-noaioHi
HaHoMaTepiaiu, 0i-XaJIbKOT€HIIU Ta KIaTpaTy.

OCHOBHMMH 3aBAaHHAMH HaB4YaJbHOI aucuumiinm J[BI.04.02 «lepapxis cTpykTypHOi OymoBu
TBEpIUX TUI» € BUBYCHHA aclipaHTaMu Kiacuikaiii CTpyKTypHOI OyJOBHM TBEpAMX TiN Ta HAOyTTA
(hI3UYHOTO PO3YMIHHS MEXaHI13MIB OCHOBHHUX PO3MIpPHHX €()EKTIB B TBEPAOTUIPHIX HAHOCUCTEMAX.

1) BuBueHHs acmipaHTaMH OCHOBHOI Kiacudikaiii CTpyKTypHOI OyqOBHM TBEpIUX TUT Ta HaOyTTA
(bi3MYHOTO PO3yMiHHS MEXaHI3MiB OCHOBHUX PO3MIPHHUX €(EKTIB B TBEPAOTIIBHUX HAHOCUCTEMAX.



2) HaGyTu 31aTHICTS 3aCTOCOBYBATH I1i 3HAHHS Y MPAKTUYHUX CUTYAIISAX JUTSI PO3YMIHHS €IEKTPOI3HIHUX
BJIACTUBOCTEH PI3HOMAHITHUX TBEPAOTIIBHUX HAHOCUCTEM.
3) [ligBummTH 34aTHICTH BUUTHUCS 1 OBOJIOJIBATH CYYaCHUMH 3HAHHSIMHU B Taimy3l HaHO(I3UKH TBEPAOTO
Tija, 3JaTHICTh JO TOIIYKY, OOpoOJeHHS Ta aHamizy iHdopMarlii 3 pi3HHX JKepen, B TOMY YHCII,
CIIEKTPOHHKUX PECYpCiB, Ta 3JaTHICTh CTYACHTIB J0 aOCTPAaKTHOTO MHCICHHS, aHai3y Ta CHHTE3Yy
Marepiany 3 BCiX (i3UYHUX JUCHUTLTIH.
4) dopmyBaHHsS (Di3HUHOr0 MHUCIICHHS y acIpaHTIB B MEKax Marepiany, 10 BHBYAETHCS. J[MCIMILIIHA TOTye
aCIIpaHTIB JI0 CIPUIMaHHS MaTepiary CICKYpPCIB, MepeI0aueHUX MPOrpaMor0 CeIiai3arlii.

daxoBi NporpamMHi pe3yJibTaTH HABYaHHSA (BUMOIH /10 3HAHb Ta BMiHb)

B pe3ynbraTi BUBYCHHS HABUAIBHOI JUCIHUILTIHU acHipaHT TOBHHEH
3HaTH: OCHOBHI BJIACTUBOCTI CTPYKTYpHOI OyIOBM TBEpIUX TUI, iX i€papxir0 Ta 00JacTi MPaKTUYHUX
3aCTOCYBaHb HAOYTHX 3HAHb.

BwmiTu: 3acTocyBatu HaOyTi 3HAHHS B HAYKOBO-JJOCIIHUX Ta HABYAJIILHUX YCTaHOBaX. 30Kpema:
1) BMiITH TIPOBOAUTH KiacH(iKallil0 CTPYKTYpHOi OyJAOBHM BHOpPAHOTO TBEPAOTLILHOTO OO0’ €KTYIO
3aCTOCOBYBAaTH AHAJIITHYHI MeTOMM (DEHOMEHOJOTiuyHOi Teopii (a30BHX MepexomaiB s PO3B’S3aHHS
BHOpaHUX 3a71a4 HAaHO(I3UKH.
2) BMiTH pOOUTH SAKICHI Ta KiJIBKICHI OIIIHOK BIUIMBY BUIBHOI OBEPXHIi, TPA/Ii€HTIB MMapaMeTPiB MOPSIKY
(monsipu3ariii, HaMarHi4YeHocCTi, CTPYKTypHOi Aedopmarrii) Ta MEXaHIYHUX HANpPYyXEHb HA BIACTHBOCTI
TOHKHX IUTIBOK (DepoiKiB; BIUIMBY KPHBH3HH IOBEPXHI Ta PO3MIpiB HU3BKOBUMIPHHUX CHUCTEM Ha iX
enekTpodizuyuHi BIacTUBOCTI Ta (a30Bi Jiarpamu.

3aBaaHHAM HaBYAJIbHOL AucuuILIiHu (BignoBinno no neperiky OII) /IB1.04.05 «OcHoBu ¢izuku
PLAKUX KpUCTANiBY» HAOYTH KOMIIETEHTHOCTE:

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

®daxosi: K1, DK2, K3, OK5

[Iporpamui pesynprate HaB4danHs [IPH2, T1IPH3, I1PH4, ITPHS, I1PH6, IIPH7, ITPHS, TIPHO,
[TPH10, I[TPH11, TTPH12, ITPH13, TTPH14.



3. TemaTuuHMil NJIaH
(cTpyKTYypa 3a1iKOBOTO KPEIUTY)

3 HaB4asbHOI auctumutiny JIB1.04.02 «lepapxist cTpykTypHOi OyZ0BU TBEPAMX T

(1 xkypc — 2 cemecTp)

3mict

Jlekmii,
roj.

IpakTuyHi,
roj.

CamocrTiiina
podora, roj.

Pazom,
ro/.

Tema 1.

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

TEXHOJIOTI1 IX OTpUMaHHS 1
JOCTIPKEHHS CTPYKTYpPHOT OY/I0BH.

Tema 2.

Iepapxis cTpykTypHOI Oyn0BU
HaHOMarepiaiiB. Byrienesi HaHOTPYOKi
1 rpadenu. 3B'A30K €NEKTPOIPOBIAHOCTI
OJTHOCTIHHHX BYTJICIICBHX HAHOTPYOOK 3
ix xupanpHOCTBIO. KiacuyHi Ta
KBaHTOBI e(ekTH y rpadeHi ta
rpadgeHOnoIIOHNX MaTepiaiax.
IcHyrouM Ta EpCHeKTUBHI
3aCTOCYBaHHS IpadeHy Ta CIOPiTHEHUX
2]1 HamiBIPOBITHHUKIB Y
HAHOEJIEKTPOHIIll Ta CIIIHTPOHIII

Tema 3.

CuHTe3, OunIIeHHs, 1 pyHKIIOHamI3aMis
HAHOTPYOOK 1 HaHOAPOTIB. CTBOPEHHS
MacHBiB HAHOTPYOOK, HAHOJPOTIB 1 IX
Mepex. Camocbopka. OCHOBHI
3aCTOCYBaHHS HAaHOTPYOOK 1
HaHOJAPOTIB. AJbTEpHATUBHI JKEpeTia
€JIEKTPUYHOI eHeprii Ha OCHOBI
HAHOJIPOTIB 1 HAHOTPYOOK (EPOiIKiB.

Tema 4.

HanoxknacrepHni da3u: metonu
OTPUMaHHS, CTPYKTypHa Oy/0Ba,
€HEepPIreTUYHUH CIIEKTP.
['etepocTpykTypH, Haarpatku. CydacHi
METOJIU JOCIHIJKEHHS CTPYKTYPHOI
JIOCKOHAJIOCTI KBAHTOBUX SIM Ta
Haarpatok. EnepreTnuHuii cekrp ta
T'YCTHHHU CTaHIB €HEPreTUYHUX
30yJKE€Hb KBAHTOBUX SIM Ta HAaJIrPATOK.

Tema 5.

Posb 30HHOT Teopii y mosicHEHH1
SJIEKTPUYHUX BiacTUBocTel 3 /1, kBa3i-
2]1 ta 2] HamiBIPOBITHUKOBUX
marepianiB. KBaHTOBO-po3MipHi
edextu. KoHKpeTHI MPUKIaAN BIUTUBY
00MEKEeHb 3a pO3MipaMH.

10

Tema 6.

10




CyyacHl METOIU pPO3paxyHKiB 30HHOT
CTPYKTYypH, TYCTHHH  E€JICKTPOHHUX
CTaHiB, TPYXKHHUX Ta  TOJSIPHHUX
BJIACTMBOCTEH TBEPAMX TiN 1 X TOHKHUX
mapiB. OCHOBHI METOJU 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. @a3oBi mepexoau, iIHAYKOBaHI
PO3MIpOM.

10

Tema 8.

Bruue po3mipHuXx e(deKTiB Ha
TEMIIEPATYPHI Ta MOJIHOBI BIIACTUBOCTI
MakKpo-, MiKpO- Ta HAaHOPO3MIpPHHUX
¢epoikiB. EkcriepumenT Ta rpadiuni
3aJIC)KHOCTI Ta X BHBIJ B paMKax Teopii
Jlannmay. Cy4acHi Ta epCreKTHBHI
3aCTOCYBaHHS MaKpo-, MiKpo- Ta
HaHOPO3MipHHX (PepoikiB Ta
MYJIbTU(DEPOIKiB.

Tema 9.

Mertopororist onucy ¢Gpa3oBHUX Jiarpam
Ta po3MipHUX e(eKTiB PI3UIHUX
BJIACTUBOCTEHN (EepoiKiB B paMKax Teopii
Jlannay-I'in30ypra- [leBoHmmpa, Teopii
rpyn ta cumerpii. [IpoctpoBo-
MOJyJIbOBaH1 CTPYKTYpHU Yy
HAaHOPO3MIPHUX Ta
HAaHOCTPYKTYPOBaHUX (epoikax Ta
MyJIbTH(]EpoiKax.

10

14

10.

Tema 10.

®epo-ioHiku. Heminiitai
€JIEKTPOTPAHCIIOPTHI Ta
€JICKTPOMEXaHIuHI BIaCTUBOCTI
TBEPJOTIILHUX €NIEKTPOJIITIB Ta iX
TOHKHX IUTiBOK. IX Kopensuii Ta 3B'130k
3 eKCIIEPUMEHTaMHU 110 BUCOKOTOYHIM
iHTEpPepoMeTpli.

Bceboro

20

10

60

90

MeTtoanuHe 3a0e3neYeHHS HABYAJILHOI JUCIHILIIHT:

Mpe3eHTalli] IEKTOpa, KOHCTIEKTH JIeKIIiid, 6107110TeuHi Ta eNeKTPOHHI JKepena 31 CITUCKY
PEKOMEHIOBAHO1 JIITEpaTypH, TOBIIKOBO-1H(OpMaIliiiHi IHTEepHET-HKepesia TOIIO.




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

. Tema 1. Berymn. 3araneni o3nadenns 3/1, 21, 1]] naHoMarepiaiiB Ta iepapxis iX CTPYKTYpHOI OyHOBH.
Hanoknacrepu, HaHOTpYOKH, HAaHOAPOTH, HAHOYACTUHKH, KJIATPATH, KBAHTOBI TOYKH, KBaHTOBI SIMHU.
Jliteparypa: 1 -4, 11

3aBaaHHs 1J1s1 camocTiiiHoi podoTu (6 roa.)

1. BuBueHHs Matepiany JeKIii.

2. OmpartroBanHsl MaTepiaiy, 0 BUHECCHUI Ha CAaMOCTiiHE BUBYCHHS:

Posnonin mo po3BUHYTHMM KpaiHaM BHUKOPUCTAHHS CYYacHHUX TEXHOJIOTIH OTPUMAaHHS HAaHOTPYOOK,
HAHOJIPOTIB, HAHOYACTUHKOK, Ta KJATpaTiB (MONIYK MO BIJAKPUTUM HAYKOBUM Ta HAYKOBO-TOMYJISPHUM
JDKepesiaM, B SIKUX KpaiHax sIKi TEXHOJIOT1] BAKOPHCTOBYIOTHCS)

2. Tema 2. lepapxis cTpykTypHOi OynoBU HaHOMaTepiaiiB. Byrienesi HaHOTpYOKi 1 rpadeHu. 3B'I30K
€JIEKTPONPOBIAHOCTI OJHOCTIHHUX BYTJICIIEBUX HAHOTPYOOK 3 iX XMpanbHOCTHIO. KitacmuHi Ta KBaHTOBI
edektu y rpadeni Ta rpadheHOnoqIOHNX MaTepianax. ICHyrouH Ta MepCcleKTUBHI 3aCTOCYBaHHS rpadeny Ta
criopizgHeHnx 21 HamiBIPOBIIHUKIB Y HAHOGIEKTPOHILI Ta CHIHTPOHIIII

Jlirepatypa: 3 -7, 11, 12

3aBaaHHs 1J1s1 caMocTiliHOT podoTH (6 roa.)

1. BuBueHHs MaTepiany JCKIlii Ta MPAKTUYHOI0 3aHATTS Ha TeMy «BUHUKHEHHS p-h IEPEXOJIiB Y
rpadeHoBOMY KaHaji Ha (hepOoeIEKTpUYHIA HiaKIaALl, SKi cTBopeHi 180-rpagycHo0 hepoeaeKTpHIHOIO
JOMEHHOI) CTPYKTYPOIOY.

2. OmpaitroBanHsl MaTepiaiy, 110 BUHECEHUH JIJIs1 CAMOCTIMHOTO PO3B’SI3KY MICJIS MPAKTUYHOTO 3aHATTS:
[IpoBecTu po3paxyHOK €JIEKTPONPOBIIHOCTI TAKOrO KaHaly (200 BIACIIIKYBaTH PE3yJbTaTH PO3PAXYHKY
110 pEeKOMEH 10BaHii Jiteparypi). CTaTHuHaA KapTUHA Ta PyX CTIHOK.

3. Tema 3. Cunrte3, ouMileHHs, 1 (yHKIIOHATI3allisl HAaHOTPYOOK 1 HaHOAPOTIB. CTBOpEHHS MacHBiB
HaHOTPYOOK, HaHOAPOTIB 1 X Mepex. CamocOopka. OCHOBHI 3aCTOCYBaHHS HaHOTPYOOK 1 HAHOAPOTIB.
AnbTepHaTUBHI JUKepela eeKTPUYHOI eHeprii Ha OCHOBI HAHOAPOTIB 1 HAHOTPYOOK (hepoiKiB.
Jlireparypa: 4

3aBaaHHs AJ1s1 camocTiiiHoi podoTu (6 roa.)

1. BuBueHHs1 MaTepiany JeKIii.

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

[I’e30enexkTpuyuHl Ta MipOENEKTPUYHI HAHOTEHEPAaTOpU EJNEKTPUYHOI €Heprii Ha OCHOBI HAaHOJAPOTIB 1
HaHOTPYOOK (epoikiB. [lepeBaru Ta HeJOMIKM (IPOBECTH MOLIYK MO BIKPUTUM aHIIIOMOBHUM HAayKOBUM
JoKeperam)

4. Tema 4. HanoxnactepHi ¢asu: MeTOIM OTPUMaHHS, CTPYKTypHa Oyn0oBa, €HEPreTMUHUN CHEKTP.
I'etepocTpykTypu, Haarpatku. CydacHi METOIM AOCHIHKEHHS CTPYKTYPHOI TOCKOHAJIOCTI KBAHTOBUX SIM
Ta HaJarpaTok. EHepreTHyHWil CHeKTp Ta T'yCTUHU CTaHIB €HEPreTUYHHX 30yIKEeHb KBAHTOBHUX M Ta
HaATpaToK.

Jlireparypa: 5- 7.

3aBaaHHs AJ1s1 camocTiiiHoi podoTu (6 roa.)

1. BuBuenHs Marepianry JeKIii.

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

CydacHi METOJIU AOCHIKEHHS CTPYKTYPHOI JOCKOHAJOCTI KBAaHTOBUX SIM Ta HAATpaToK (IMOIIYK IO
BIJKPUTUM aHTJIOMOBHUM HAayKOBUM JIXKEpEIaMm).

5. Tema 5. Ponb 30HHOI Teopil y MOSCHEHHI eJEeKTpUYHUX BiactuBocTe 3JI, xBazi-2/] ta 2]]
HaIiBIPOBITHUKOBUX MartepiaiiB. KBaHTOBO-po3mipHi edextr. KOHKpeTHI MpuKIIaau BILTUBY OOMEKEHb
3a po3Mipamu. Moaeni Tuny Kponira-Ilenni 3 ypaxyBaHHsIM 0OMeXeHb 3a JIIHIHHUMU PO3MIpaMHU.



Jlireparypa: 2-3

3aBaaHH4 1J1s1 camocTiiiHoi podoTu (6 roa.)

1. BuBueHHs MaTepiany JeKIIii Ta NPAKTHYHOTI0 3aHATTA Ha Temy «Mogeni tunty Kponira-ITenHi 3
YpaxyBaHHIM OOMEKEHb 3a JIHIHHUMH PO3MipaMIy.

2. OnpairoBaHHs MaTepiany, [0 BUHECEHUH Ha CAaMOCTii{HEe BUBYCHHS TICIISl IPAKTUYHOTO 3aHATTS:

Ha mpuxmani moxeni Kponira-Ilenni 3 ypaxyBaHHSM OOMEXEHb 3a JIIHIWHUMH PO3MipaMy, HaBECTH
PO3paxyHOK 30HHOI CTPYKTYPH OJHOBUMIPHOTO KPUCTAIY.

6. Tema 6. CydacHi METOAM PO3pPaxyHKIB 30HHOI CTPYKTYPH, TYCTUHU €JEKTPOHHUX CTaHIB, IPYKHHUX Ta
MOJISIPHUX BIIACTUBOCTEH TBEpAMX T 1 iX TOHKMX mapiB. OCHOBHI METOAM pPO3PaxyHKIB eHeprii
(dhopMyBaHHS JOMIIIIOK Ta JOMIIIKOBUX KOMIUIEKCIB. OCHOBH Cy4acHOi Teopii (pyHKIIIOHATY TYCTHHH.
Jlitepatypa: 8 — 10, BinkpuTi Ikepena

3aBaaHHs AJ1s1 caMocTiiiHOoi po6oTH (6 roa.)

1. BuB4yeHHs1 MaTepiaiy JeKIii Ta IPAKTHYHOI0 3aHATTS Ha TeMy «OCHOBH CyYacHOI Teopii
GYHKIIIOHATTY TYCTUHNY.

2. OmparroBaHHs MaTepiaiy, 0 BUHECCHUI Ha CAMOCTIiHE BUBYCHHS TICIISI TPAKTUIHOTO 3aHSATTS:
Yenixu riOpugHUX MOJeNed pOo3paxyHKY 30HHOI CTPYKTypU Ta TYCTUHU €JEKTPOHHUX CTaHIB
HU3BKOBUMIpHUX TBepAX Tiin. DakTHYHO MOBa i€ PO TiOpHUI CaMOY3TOKEHOI HETIHIHHOT MOAETi TUITY
Xaptpi-Doka Ta JiHIIHHOI Teopii (QYHKIIOHATY TYCTUHU (MPOBECTH MOIIYK MO BiIKPUTUM AHTIIOMOBHUM
HayKOBUM J[KEpeIiaMm).

7. Tema 7. @eppoiku. O3HaueHHs (epoikiB Ta MynbTU(EpoikiB. [IpuKkiaay napaMeTpiB 1aneKOCsSHKHOTO
nopsAnKy y pepoikax ta mynbrudepoikax. Marepianu 3 antudepoaucopciero. @a3zoBi Nepexoay Mepuoro
ta apyroro poxay. ®a3oBi mepexonmu, IHAYKOBaHI pPO3MipoM. 3aJeKHICTh Napamerpa MOpPSAKY Ta
y3arajJbHEHOI CHPUUHATIANBOCTI (epoika moOnm3y (Ga3zoBUX MEPEXOJiB BiJ TEMIEpaTypu, po3Mipy Ta
30BHIIITHIX IOJTIB.

Jlitepatypa: 8 — 10, 11

3aBaaHHs 1Js1 camocTiiiHoi podoTn (6 roa.)

1. BuBuenHs MaTepiany JeKIlii Ta HPAKTUYHOI0 3aHATTS Ha TeMy «3alle)KHICTh MapaMeTpa NOPSAIKY Ta
y3arajibHEHO1 COPUHHATIMBOCTI epoika mo0an3y dha3oBHX MEePEXOIiB BT TEMIIEPATYPH, PO3MIPY Ta
30BHIIITHIX MOJTIBY.

2. OnpaifroBaHHs MaTepiay, [0 BUHECEHUH Ha CAaMOCTiifHEe BUBYEHHS MICIIS IPAKTUYHOTO 3aHATTS:
TemmepaTypHa moOBeOiHKa Ta TOJHOBUN TicTepe3uc TNapaMeTpiB TOPSAKY Yy (depoMarHeTukax,
(bepoenexTpukax, aHTu(epoMarHeTukax, aHTuepoenekTpukax (HaBecTu rpadiuHi 3aJIeXKHOCTI Ta X BUB1A
B paMKkax Teopii Jlanzaay).

8. Tema 8. BB po3mipHux edekTiB Ha TemIepaTypHi Ta IMOJIbOBI BIACTUBOCTI Makpo-, MIKpO- Ta
HaHOpO3MIpHUX (epoikiB. ExcnepuMeHT Ta rpadiyHi 3a1eKHOCTI Ta iX BUBIJ B pamkax Teopii Jlannay.
CyuacHi Ta MepCIeKTUBHI 3aCTOCYBAHHS MaKpO-, MIKpO- Ta HAHOPO3MIpHUX (EpOoiKiB Ta MyIbTH(EPOiKiB.
Jlireparypa: 8, 9 — 11, 13- 15, 16

3aBaaHHs 1J1s1 camocTiiiHoi podoTu (6 roa.)

1. BuBuenHs Matepianry JeKIii.

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

Jlesiki TepCHeKTUBHI 3aCTOCYBaHHS HAHOPO3MIPHHUX MEPOBCHKITHUX (EepoiKiB y HAHOEJIEKTPOHIIl Ta
aJIbTepHATHBHIN €HepreTUll.

9. Tema 9. Metoomnorist onucy Gpa3zoBHX JiarpamM Ta po3MipHHUX e(peKTiB pi3nuHNX BIacTUBOCTEN (hepoikiB
B pamkax Tteopii Jlanmay-I'in30ypra-/leBonmmupa, teopii rpyn Ta cumerpii. IIpocTpoBo-mMoaynboBaHi
CTPYKTYpHU y HAHOPO3MIPHHUX Ta HAHOCTPYKTYPOBAHHX (epoikax Ta MyabTH(epoikax.

Jliteparypa: 8,911, 13 - 15, 16

3aBaaHH4 1J1s1 camocTiiiHoi podoTu (6 roa.)

1. BuB4eHHs Matepiaily JeKIil Ta NPAKTHYHOI0 3aHATTS Ha TeMy «IIpocTpoBO-MO1yIbOBAHI CTPYKTYPHU
Yy HaHOPO3MIPHUX Ta HAHOCTPYKTYPOBaHUX (hepoikax Ta MyabTH(EpoiKaxy.

2. OnpairoBaHHs MaTepiaiy, 0 BUHECEHWH Ha CaMOCTIHE BUBYCHHS TTICIIS JICKITIT Ta TPaKTUYHOTO




3aHATTS:

[Tons nenonsipuzarii Ta iX BHECOK Y po3MipHuil edekr. Po3paxyHok mosst penosspusanii As MI0CKOTro
KOHJIEHCATOpa 3 HEOAHOPITHUM PO3IOIUIOM CIIOHTAHHOI ToJispu3ariii. BBaxkaTu 3amaqy 0oTHOBUMIPHOIO, a
BEKTOP MOJISIpU3AIIii - IePIeHANKYIIPHIA 00KITaInHKaM KOHICHCATOpPA.

[I’e30enexkTpuyHi, I1'€30MarHiTHI, EJIEKTPOCTPIKIIHI, MAarHITOCTPUKIIIIHI, (JICKCOEICKTPUYHI Ta
¢brnekcomarHiTHI edexktu y ¢depoikax. HaBecTu BIANOBIAHI TEH30pU, Ta OMUCATH iX BHYTPIIIHIO
(mepecTaHOBOYHY) CUMETPIIO.

10. Tema 10. ®epo-ioniku. HemiHilHI €IEKTPOTPAHCHIOPTHI Ta EJIEKTPOMEXaHIYHI BIACTUBOCTI
TBEPIOTUIPHUX EJEKTPOJITIB Ta iX TOHKHX IUTIBOK. BombT-ammepHi, BonbT-(papanHi Ta JOKalbHI
1’€30e7TeKTPHYH] XapaKTepUCTUKK (epo-ioHikiB. IX Kopensmii Ta 3B'SI30K 3 eKCHEPMMEHTAMH IO
BHCOKOTOYHIH iHTepdhepomerpii.

Jlireparypa: 16.

3aBaaHHs 1J1s1 camocTiiiHoi podortu (6 roa.)

1. BuBueHHs MaTepiany JeKIii.

2. OmnparroBaHHs MaTepiaiy, 0 BUHECCHUI Ha CAaMOCTiiHE BUBYCHHS:

3pobuTy iICTOPUYHUI OIS JIITEPATypH 32 TEMATUKOIO «BiJl cymnep-ioHiKiB A0 (epo-ioHikiBy. CydacHi Ta
MEPCIEKTUBHI 3aCTOCYBaHHS TBEPAOTUILHUX €IEKTPOIIITIB 3 HAHOYACTHHKAMH.

5. IlpakTuyHi 3aHATTH
3 HaB4yanbHOI auctumuting JIB1.04.02 «lepapxist cTpykTypHOi OyA0BU TBEPAMX TiJI»

[IpakTryHe 3aKpilyIeHHs JEKIIIHOro Marepiaqy Ta HAayKOBI JOIMOBiAI acIipaHTa MOB’s3aHI 3 TeMaMH
JIEKIIH 1 € YACTHHOIO 3MICTY AUCUHUILIIHH.

6. CamocriiiHa podoTa
3 HaBuanbHOI Aucuuring JIB1.04.02 «lepapxist cTpyKTypHOi OYZOBH TBEPAMX TLI»

Ne 3MiCT caMOCTiHHO1 poOOTH acIipaHTiB O0csr, roauH
BuBuenHs MaTepiany Jexii 24

2. OmnpairoBanHsl Marepiaiy, 110 BUHECEHMH Ha camocrtiiiHe | 36
BUBYCHHS

Ycboro 3a HABYAJIbHY JHCHHUILTIHY 60

7. MeToau BUKJIAJaHHA
3 HaB4asbHOI Auctumtiay /IB1.04.02 «lepapxist cTpyKTypHOi OY10BU TBEPAUX TiJ»

VY mporieci BUKIalaHHs AUCIUILIIHA BUKOPUCTOBYIOThCS TaKi METO/IU:
1) MeToau opranizaiii Ta 3A1CHEHHST HaBYaJIbHO-TII3HABAIBHOI MISITBHOCTI (O€ciia, JEeKIlisl; UTFOCTpaIris;
nabopaTopHi poboTH, pedepaTu; camocCTiiiHa poboTa CTY/CHTIB);
2) MeToJIM CTUMYJIIOBaHHS I MOTHBALlli HaBYaJIbHO-TT13HABAJIBHOI JiSUTbHOCTI (HaBUaIbHI IUCKYCII,
MOJIYJIbHO-PEUTHHTOBA CUCTEMA 3HAHD);
3) MeToaM KOHTPOJIIO (CAMOKOHTPOJIIO, B3AEMOKOHTPOJIIO), KOPEKITii (CAaMOKOPEKITii, B3a€EMOKOPEKITii) 3a
e(eKTUBHICTIO HABYAIbHO-TTI3HABALHOT JIISTTHHOCTI.

8. PeliTuHroBa cucreMa Ol[iHIOBAHHS
3 HaB4aJbHOI Auctumutiny /IB1.04.02 «lepapxist cTpyKTypHOi Oy10BH TBEPAUX TiJ»

OcHoBHUMH (OpMaMu OpraHizaiii KOHTPOJIO y MpOLEeci BUBYCHHS CTYIACHTAMHU TaHOI JUCLUHUIUIIHU €
IHIUBIIyaJIbHA, TPynmoBa Ta (PpoHTalbHA TMEpeBipka 3HaHb, BMIHb Ta HABUYOK CTYACHTIB (yCHa Ta
MUChbMOBA). PeHTHHT acmipaHTa CKJIQAa€ThCs 3 HACTYITHUX OTPUMAaHUX OaiB:

1. Excmpec-koHTposias — 20 OamiB. (yCHE OMUTYBaHHS YW CaMOCTIHHI pOOOTH MiJ Yac HABYAIBHOTO

Mpo1iecy)
9
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[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(EPEHIIil 32 TeMoto Kypcy +10 Oais.
CyMma sk mTpadHUX TaK 1 320X04yBaHUX OalliB po3paxoByeThes 3a Gpopmyinoro 0,1R, ne R — 3aranpna
KUTBKICTh OaiiB, 1 HE Ma€ MEPEBUINYBATH B miyioMmy 10 6artiB.

IIIkaja pedTHHTIB.

3aranbHa KUTBKICTh OalliB, SIKY aclipaHTa MOXKE OTpPHMAaTH IiJ] YaC BUBYCHHS KYypCY CKJIaJIa€Thes 13
CYyMH BaroBux OaJliB OTPUMaHUX MPOTATOM BHBUCHHS JUCIHUILTIHU
R=20+40+40=100 (6aiB)

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

BigmMinHO — BiIMiHHMIA piBeHb 3HaHb (YMiHbB) B MEXax
A 000B’3KOBOT0 MaTtepiaity 3, MOKJIMBUMH HE3HACHUMHU 90-100
HEJIOJTIKAMH.

Jy:ke 100pe — TOCTaTHHO BUCOKHI PiBEHb 3HAHB (YMiHB) B
B Mexax 000B’SI3KOBOTO MaTepiainy 0e3 CyTTeBUX (Tpyoux) 82-89
TTOMHJIOK.

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

JlocTaTHBO - MiHIMAJIBHO MOXKIIMBUI TOMyCTUMUI piBEHb 3HAHD
(yMiHB) B Mekax 000B’3KOBOr0 MarTepiaiy.
He3a10B11bHO 3 MOKITUBICTIO TOBTOPHOT'O CKJIQJAHHS —
HEe3aJI0BUIbHUN piBE€Hb 3HAHb (YMiHb) B MEKaxX 000B’I3KOBOTO
MaTepially 3 MOXKJIMBICTIO TIOBTOPHOTO MEPECKIIaIaHHs MicIs
CaMOCTIHHOTO JI0OTIPAIIOBaHHSI.

He3anoBi1bHO 3 3 000B’13KOBUM MOBTOPHUM BUBYEHHSM KYpPCY —
F HU3bKHI pIBEHb 3HaHb (YMIHb) B Me€Xax 000B’SI3KOBOTO 1-34
MaTepially, 110 BUMarae OBTOPHOTO BUBYEHHsI MaTepialliB Kypcy.

75-81

69-74

60-100

FX 35-59

9. OpienTOBHUI Nepelik ek3aMeHaAlIiiHMX MUTAHb
3 HaB4aJbHOI Auctumtiny /IB1.04.02 «lepapxist cTpyKTypHOi Oy/ZI0BH TBEPAUX TiJ»

1.HanoTpyOki i rpadeHHU. 3BA30K €IEKTPOIPOBIHOCTI OHOCTIHHUX BYTJIELIEBUX HAHOTPYOOK 3 iX
XHPATEHOCTHIO.

2. CuHTe3, OuMIIeHHs, 1 (PyHKIIOHATI3a1lig HAHOTPYOOK 1 HaHOAPOTiB. CTBOPEHHS MacHUBiB HAHOTPYOOK,
HaHOJPOTIB 1 ix Mepex. CamocOopka.

3. OcHOBHI 3aCTOCYBaHHSI HAHOTPYOOK 1 HAHOAPOTIB.

4. AnpTepHaTUBHI JKepelia elIeKTPUYHOI eHeprii Ha OCHOBI HAHOJPOTIB 1 HAHOTPYOOK.

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

6. CyyacHi METOZH JOCTIKEHHS CTPYKTYPHOI TOCKOHAJIOCTI KBAHTOBHX SIM Ta HaJATrPaToK.
EnepreTnyHuil ciekTp Ta ryCTUHH CTaHIB €HEPreTUYHUX 30yA’KeHb KBAHTOBUX SIM Ta HAATPATOK.
7. CyyacHi METOJM PO3paxyHKiB 30HHOI CTPYKTYPH, TYCTUHHU €JIEKTPOHHHUX CTaHIB, IPY>KHUX Ta
MOJISIPHUX BJIACTUBOCTEH TBEPAMX T 1 1X TOHKHX IIapiB.

8. Teopist pyHKIIOHATY TYCTHHH.
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9. ®eppoiku. Ctucna ictopis nutanas. O3HadeHHs GepoikiB Ta MynbTU(hepoikiB. [Ipuknaan mapameTpin
JaNEKOCSYKHOTO TOPSIIKY Y epoikax Ta MynbTH(epoikax. Marepiaiau 3 aHTH(HEPOIUCOPCIELO.

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

11. Metozo:norist onucy (pa3oBux aiarpam Ta po3MipHUX epeKTiB Gi3nUHUX BIAaCTUBOCTEH (heppoikiB B
pamkax teopii Jlannay-I'in30ypra- esonmmpa (JII'[T).

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

13. PoTromarnitHi anTudepoaucTopciini-aHTuepoMartiTHi 3B’ s13KM Ta iX BIIMB HA BIACTUBOCTI
MyJIbTHGEPOiKiB (ITapaMeTpH MOPSIKY, CIPUHHATIMBOCTI, PO repexony, Temmneparypu Heens ta Kropi).
14. PoromarniTtHi edextu nobim3y temmnepaTypHux (pa3oBux mnepexoiB. 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, BUPA3HU ISl €ICKTPOXIMIYHUX MoTeHmianiB. CTepidHi
eeKTH.

16. BruiiB enexTpo/iB Ha 0COOIMBOCTI MPOCTOPOBUX PO3MOJILIIB HOCITB PI3HOTO THUIY y TOHKUX ILTIBKAaX
TBEPIUX EIEKTPONITIB. [ paHMYHI YMOBH /IS 3aKPUTHUX, TIPO30PHX Ta YACTKOBO MPO30PUX EIEKTPO/IIB.
17. ENeKTpoTpaHCIIOPTHI Ta €JIEKTPOMEXaHIUHI BJIACTUBOCTI TBEPIUX CIICKTPOIITIB Ta iX TOHKUX IUTIBOK.
BosbT-ammepHi, BONbT-(hapaiHi Ta JOKalbHi I’ €30eNeKTPHYHI XapaKTEPUCTUKH. 1X KopeJIsiii.

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

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

20. I'paden-na-depoixy (pepoenexTpuky ado pepomarneTuky). [Ipo icHyrouM Ta nmepcreKTUBHi
3aCTOCYBaHHA IpadeHy Ta copifiHeHux 2/] HamiBIPOBIJHUKIB.
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