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1. 3araabHi BizomocTi

HajimeHHyBaHHS MOKA3HHUKIB XapakTepucTHKa JHCHUILIIHM 32 JEHHOIO
¢dopmoro HaBUYaAHHS
Bua aucuuniiinm BHOIpKOBa
MoBa BUKJIIaHHS, HABYAHHSI TA OWMiHIOBAHHS | YKPAlHChKa
3arajbHuii 00CSAT KpeauTiB / TOAUH 4/120
Kype 2
Cemectp 1
KijbKicTh 3MicTOBHX MOAYJIIB 3 PO310IIJIOM 1
O0csAr kpeauriB 4
Oo0csr rogun, 120
B Tomy umcai:
Jlexuii 30
IIpakTH4Hi 3aHATTA 15
CamocrTiiina po6ora 75
PopMa nmiICYMKOBOr0 KOHTPOIO eK3aMeH

2. MeTa, 3aB1aHHS Ta 04iKyBaHi pe3yJIbTATH HABYAJbHOI AUCHUILIIHH

Po6oua mporpama napuanmbHoi aucrumuriag [IOK.02 «lepapxis CTpyKTypHOi OyIOBH TBEpPAMX TLI» €
HOPMATHBHUM JOKYMEHTOM, SIKUIl pO3poOJeHMH Ha OCHOBI OCBITHBO-HayKoBOi mporpamu, mami OIl,
(3atBepmxeHa Buenoro pagoro Iacturyrty dizukun HAH Ykpainu, nmpotokosom Ne 10 Bix 26 sxoBTHs 2023
POKY) MiATOTOBKH 3100yBada TPETHOTO PIBHS BIANOBIAHO J0 HABYAIBHOTO IUIaHy crneniajgbHOCTI 104
«®di3uka Ta aCTPOHOMIS

IlepenymoBa BuB4enHsi. Hapuanbuuii kypce [TOK.02 «lepapxist cTpykTypHOi OyIOBH TBEpAUX Tl
€ CKJIQJIOBOI0 UKy OOOB’S3KOBOI MIATOTOBKH (PaxiBI[iB TPETHOTO OCBITHHO-KBaTIi(IKAIIHHOTO PIBHS
“noxtop ¢inocodii’. IIporpama Kypcy Opi€HTOBaHA Ha aCIipaHTIB, AKi BXKE 3HAHOMI 3 3araJIbHUM KypCOM
(hi3UKH TBEPJIOTO Tijla, MOJIEKYJBIPHOI (Pi3UKH, TEPMOMHAMIKY Ta MATEMATHYHOO (DI3HKOIO.

Meta HaBuyanabHoi aucuumiaind. I1IOK.02 «lepapxis cTpykTypHOi OYyIOBH TBEpIUX TiI»:
(GhopMyBaHHS CHUCTEMAaTHYHHUX 3HAHb 3 OKPEMHUX pO3AUTNB (I3UKH TBEPAOrO Tija, $KI BHBYAIOTH
CTPYKTYpHY OyA0OBY TBepAMX Ti. O3HaHOMJICHHS 3 CYYaCHUMH TE€OPETUYHHUMU Ta €KCIIEPUMEHTAIbHUMHU
MEeTOJaMH JOCIIHKEHHS CTPYKTYPHOI OyI0BU TBEPMX TiJI, BMIiHHS 3aCTOCOBYBATH IIl METO/IM Y HAyKOBIH
Ta MpaKTH4HiA poOOTi..

3MmicT HaBYaJbHOI JMCHMILIIHM. TeopeTW4Hl Ta TpPaKTU4YHI 3HAHHS, HAOyTI NPU BUBYEHHI
mucuututian [TOK.02 «lepapxis cTpyKTypHOi OyZOBU TBEpAMX TiT», € MOTTIUOJICHHA 3HaHb B 0OJIACTi
Cy4acHOI TEOPETHYHOI Ta €KCIMEPUMEHTAIbHOI (DI3UKH TBEPAOTO TiJIa, OCHOBHOI l€papxli CTPYyKTYypHOI
OyZOBM TBEpAMX T Ta PO3YMiHHI (I3UUHUX MeEXaHi3MIB PO3MIPHUX €QEKTIB eNeKTPOpiZnIHUX
BiIacTuBocTel HaHocucTteM. (Oco0iuBa yBara MpuUAIEHa TEOPETUYHMM OCHOBaM  Cy4yacHOL
¢denomenonoriunoi Teopii (azoBux meperBopenb Jlanmay-l'in3Oypra-/leBonmmpa, BosoaiHHI 11
METOJIaMHU.

IIpeamerom HaByaabHoi Aucummiainu [TOK.02 «lepapxis cTpyKTypHOI OyJOBH TBEPAMX T €
BHOpaHI PO3/IIM Cy4acHOI TEOPETHUYHOI Ta eKCIIepUMEHTaIbHOT (i3uku TBepmoro Tina. B kmacudikarii
CTPYKTYpHOT OyZI0BM TBEpJMX Ti7 OCOOIMBA yBara mpHijieHa HU3bKOBUMIPHUM CHCTEMaM Ta iX ie€papxii,
30KpeMa KBAaHTOBUM TOYKaM, KBAaHTOBHM SMaM, HAHOKJIACTepaM, TOHKUM IUTIBKaM, HaHOYaCTHHKaM,
HAHOTPYOKax, HAHOIOPOLIKAM Ta HAaHOKOMIIO3MTaM Ha iX OCHOBi. Po3MipHi Ta KBaHTOBO-pO3MipHi
e(eKTH B TBEPIOTIILHUX CHCTEMax PO3TJSHYTI Ha MPHUKIAJI HAHOPO3MIPHHX Ta HAHOCTPYKTYPOBAHHMX
¢bepoikiB, MynbTH(EpoikiB Ta (epo-ioHikiB, Ta 2/[-HamiBNpPOBIIHUKIB, TaKuX SK rpadeH, rpadeHo-
nmoAiOHI HaHOMaTepiau, 61-XaJdbKOTCHIIN Ta KJIaTpaTH.

OcHOBHUMH 3aBJaHHSIMM HaBuyajabHOI Aucunmmiainm [TOK.02 «lepapxis crpykrypHoi OynoBu
TBEPJIUX TUD» € BUBYCHHS acmipaHTamMH Kiacudikaiii CTpyKTypHOi OyJOBH TBEpAuX TUT Ta HAOyTTS
(h13UYHOTO PO3YMIHHSI MEXaHI13MIB OCHOBHHUX PO3MIpPHUX €(DEKTIB B TBEPAOTIILHUX HAHOCHCTEMAX.

1) BuBdeHHs1 acmipaHTaMu OCHOBHOI Kiacuikamii CTpyKTypHOI OynOBH TBEpIUX Tl Ta HaOYTTS
(hI3UYHOTO PO3YMIHHSI MEXaHI13MIB OCHOBHHUX PO3MIpPHHUX €(DEKTIB B TBEPAOTIILHUX HAHOCHCTEMAX.



2) Habytu 37aTHICTP 3aCTOCOBYBATHM IIi 3HAHHSA Yy MPAKTUYHUX CHUTYAllisIX [UIs PO3YMIHHS
eNeKTPO(I3UYHUX BIACTUBOCTEH PI3HOMAHITHUX TBEPAOTIILHUX HAHOCHCTEM.
3) [ligBUIIKUTH 3aTHICTH BYUTHUCS 1 OBOJIOAIBATH CY4aCHUMHU 3HAHHSMH B TaiTy3i HAHO(I3UKH TBEPIOTO
TUJIa, 3MaTHICTh JO TMONIYKYy, OOpOOJeHHS Ta aHaiizy iH(opMalii 3 pI3HUX KEpeNn, B TOMY YHCIHI,
eJIEKTPOHHUX PEeCypciB, Ta 3JaTHICTb CTYACHTIB A0 aOCTPAaKTHOTO MUCIEHHS, aHali3y Ta CHHTE3y
Marepiaiy 3 BCiX (i3MYHUX JUCITUTUTIH.
4) ®opmyBaHHs (PI3MYHOrO MHCIICHHS y acCIipaHTIB B MEXKax Marepiany, 0 BUBYAEThCA. J[UCIMILIIHA TOTYeE
acITpaHTIB JI0 COPUMMaHHS MaTepialy CIIEIKYPCIB, TepeadadyeHuX MporpaMoro CrieIiami3artii.

@daxoBi NporpamMHi pe3y1bTaTH HaBYaHHS (BUMOTI'H 10 3HAHb TA BMIHb)

B pe3ynbrari BUBYCHHS HABYAJIBHOI TUCHUTIIIHN acipaHT TOBUHEH
3HATH: OCHOBHI BJIACTUBOCTI CTPYKTYPHOI OyIOBH TBEpIUX TiN, iX i€papXil0 Ta 0OJIACTI MPaKTHYHHUX
3aCTOCYBaHb HAOYTHX 3HaHb.

Bwmitn: 3acTocyBaTu HaOyTi 3HaHHSI B HAYKOBO-JIOCIIAHUX Ta HaBYaJIbHUX yCTaHOBaX. 30KpeMa:
1) BMITH TpPOBOIUTH KiacuQikalilo CTPYKTypHOi OyIOBHM BHOPAHOTO TBEPAOTILIHHOTO 00’ €KTYIO
3aCTOCOBYBAaTH aHATITHYHI METOAM (PEeHOMEHOJOTiuyHOI Teopii (a30BUX MEPEeXOMiB JIs PO3B’sI3aHHS
BUOpaHMX 3a7a4 HAHO(I3UKU.
2) BMITH pOOHTH SIKICHI Ta KIJBKICHI OIIHOK BIUIMBY BUIHHOI IMMOBEPXHI, TPAMI€HTIB MapaMeTPiB MOPSIAKY
(monsipu3ariii, HAaMarHiYeHoCTi, CTPYKTYpHOI Jedopmaliii) Ta MEXaHIYHHX HaANpy>KeHb Ha BIIACTHBOCTI
TOHKHMX TUTIBOK (pepoikiB; BIUIMBY KPHUBHU3HU TMOBEPXHI Ta PO3MIPIB HU3BKOBUMIPHMX CHCTEM Ha ix
esleKTpo(i3UYHI BIACTUBOCTI Ta (a3oBi Alarpamu.

3aBIaHHsIM HaBYAJbHOI aucuumJing (Bigmomizno mo mepeaiky OII) T[1OK.02 «lepapxis
CTPYKTYpHOT OyTOBH TBEPIUX TLI» HAOYTH KOMIIETEHTHOCTE!

3aransui: 3K1,3K2, 3K3.

Cneuianeni: CK1, CK2, CK5, CK6

[Iporpamui pesynbpraTi HaB4anus: PH1, PH4, PHS, PH6, PH7, PHS, PHO.



3. TemaTuuHMii MJIaH
(cTpyKTypa 3aJ1iKOBOTO KPEAUTY)
3 HaB4anbHOI quctuiuiiny JIB1.04.02 «lepapxist cTpykTypHOi Oy0BH TBEPIUX Ti»
(1 xypc — 2 cemecTp)

3micT

Jlekmii,
roj.

IpakTuyHi,
ro.

CamocrTiiina
pobora, roja.

Pasom,
roj.

Tema 1.

Beryn. 3aranehi o3nauenns 3]0, 2/1,
1/] HanomarepiaiiB Ta iepapxis ix
cTpykTypHOi OynoBu. Hanoknacrepu,
HaHOTPYOKH, HAHOAPOTH,
HAaHOYACTUHKH, KJIATPaTH, KBAHTOBI
TOYKH, KBaHTOBI siMU. CydacHi
TEXHOJIOT11 1X OTpUMaHHS 1
JOCTIPKEHHSI CTPYKTYPHOT OYIOBH.

10

Tema 2.

Iepapxist cTpyKTypHOi Oy10BU
HaHoMartepianiB. Byrienesi HaHOTPYOKi
i rpadenu. 3B'130K €IEKTPONPOBIAHOCTI
OJIHOCTIHHUX BYTJICIICBUX HAHOTPYOOK 3
ix xupanpHOCThIO. Kimacuysi ta
KBaHTOBI e(heKkTH y rpadeHi Ta
rpadeHONOIIOHNX MaTepianax.
IcHyroum Ta mepcrneKTUBHI
3aCTOCYBaHHA rpad)eHy Ta CIOPiAHEHUX
2]1 HamiBIIPOBITHUKIB Y
HAHOEJIEKTPOHII Ta CHIHTPOHIII

13

Tema 3.

CunTes, ounIIeHHs, 1 QyHKIioHamI3aMig
HaHOTPYOOK 1 HaHOAPOTiB. CTBOPEHHS
MacHBiB HaHOTPYOOK, HAHOAPOTIB 1 iX
Mepex. Camocbopka. OCHOBHI
3aCTOCYBaHHS HAaHOTPYOOK 1
HaHOJPOTIB. AJIbTEpHATUBHI JKEpeIia
eJIEKTPUYHOI €Heprii Ha OCHOBI
HaHOJPOTIB 1 HAHOTPYOOK (hepoikKiB.

11

Tema 4.

HanoxknacrepHni da3u: Mmeroau
OTpUMaHHS, CTPYKTypHA Oy/10Ba,
€HEePreTUYHUM CIEKTP.
I'etepocTpykTypu, Haarpatku. CydacHi
METOJIU AOCTIIKEHHS CTPYKTYpPHOI
JOCKOHAJIOCTI KBAHTOBUX SIM Ta
Haarpatok. EHepreTuuHuil CiekTp Ta
T'YCTUHU CTaHIB €HEPTeTUIHHIX
30y’KeHb KBAHTOBUX SIM Ta HAArPATOK.

10

Tema S.

Poxw 30HHOT TEOpii y MOsSICHEHH]
eNeKTpUYHKX BiacTuBocteit 31, kBa3i-
2]1 ta 2]1 HamiBIIPOBITHUKOBHUX
MmatepiainiB. KBaHTOBO-po3MipHi
edexTn. KoHKpEeTHI PUKIaan BIUTUBY
o0OMesKeHb 3a po3MipaMH.

13

Tema 6.

14




CyuacHi MeToAM pO3paxyHKIB 30HHOI
CTPYKTYpH, TYCTHHH  €IIEKTPOHHHX
CTaHiB, TPYXHHX Ta  MOJSAPHUX
BJIACTUBOCTEH TBEPAUX TUT 1 iX TOHKHUX
mapiB. OCHOBHI METOIM PO3PaxyHKIB
eHeprii  GopmMyBaHHS JOMIIIOK Ta
MOMIIMIKOBUX  KoMmIuiekciB. OcHOBH
cydacHoi Teopii PyHKITIOHATY TYCTHHH.

Tema 7.

®eppoiku. O3HaueHHS (EepoikiB Ta
MmynbTH(epoikiB. [Tpuknaan
napaMeTpiB JaJCKOCSHKHOTO TOPSIIKY Y
depoikax Ta MyJIbTUDEPOIKAX.
Marepianu 3 aHTU()EPOAUCOPCIETO.
®a30Bi nepexoau NepUIoro Ta APyroro
poay. ®a30Bi nepexo/iu, iHIyKOBaHI
PO3MIipOM.

14

Tema 8.

BB po3mipHux eexTiB Ha
TEeMIIepaTypHi Ta MOJIbOBI BIACTUBOCTI
Makpo-, MiKpO- Ta HAHOPO3MIPHHUX
depoikiB. ExciepumenT Ta rpadiuHi
3aJIeKHOCTI Ta iX BUBIJl B paMKax Teopii
Jlannay. CyuacHi Ta mepCreKTUBHI
3aCTOCYBaHHS MakKpo-, MiKpo- Ta
HaHOPO3MIpHUX (PepoikiB Ta
MYJIbTH(EPOIKiB.

11

Tema 9.

Mertopogoris onucy $ha3oBHX Jaiarpam
Ta po3MipHUX e(eKTiB (iIZUIHUX
BJIACTUBOCTEH (hepoiKiB B paMKax Teopii
Jlannay-I'in30ypra- JleBoHmmpa, Teopii
rpyn Ta cumetpii. [IpocTpoBo-
MOJTyJIbOBaH1 CTPYKTYPH Yy
HAaHOPO3MIpHHX Ta
HaHOCTPYKTYPOBaHUX (epoikax Ta
MyJIbTH(EpoiKax.

14

10.

Tema 10.

®depo-ioHiku. Heminiiai
€JIEKTPOTPAHCIIOPTHI Ta
€JIEKTPOMEXaHIYH1 BIIACTUBOCTI
TBEPJIOTUILHUX €NEKTPOJIITIB Ta iX
TOHKHX TUTIBOK. IX KOpEJAIii Ta 3B'130K
3 eKCTIEPUMEHTAMH 110 BUCOKOTOYHIN
iHTephepoMeTpii.

10

Bceboro

30

15

75

120

MeTtoanuHe 3a0e31e4eHHSI HABYAJILHOI JUCIUILIIHA:
Mpe3eHTAIli] IEKTOpa, KOHCTIEKTH JISKIIiid, 010J110TeUHi Ta eJICKTPOHHI JKeperia 31 CITUCKY
PEKOMEHIOBAHO1 JIITEpaTypH, TOBIIKOBO-1H(OpMAITiiiHI IHTEepHET-PKepesia TOIIO.




4. 3mMicT HABYAJIBLHOI AUCIHUILTIHA
JIBI1.04.02 «Iepapxis CTpyKTYpHOi Oy/10BU TBEPAUX T1ID»

. Tema 1. Beryn. 3aransni o3Havuenss 3/1, 2/1, 1/l manomarepianiB Ta iepapxis iX CTPYKTypHOi OyOBH.
Hanoxmacrepu, HaHOTpYOKHM, HAaHOAPOTHU, HAHOYACTHHKH, KJIATPATH, KBAHTOBI TOYKH, KBAHTOBI SIMH.
CyuyacHi TeXHOJIOTIi X OTpUMAaHHS 1 JOCTIIHKEHHS CTPYKTYPHOI Oy0BH.

Jlireparypa: 1 —4, 11

3aBaaHHs 1J5 caMoCTiiiHOI podoTu (7 roa.)

1. BuBueHHs MaTepiaiy JeKIii.

2. OnpairoBaHHs MaTepiaiy, o0 BUHECEHU Ha CaMOCTIHHE BUBUYCHHSI:

Posmogin mo po3BHUHYTUM KpaiHaM BUKOPUCTAHHS CYYacHHX TEXHOJOTIH OTpUMaHHS HaHOTPYOOK,
HaHOJPOTIB, HAHOYACTUHKOK, Ta KJIaTPaTiB (MONIYK IO BIAKPUTUM HAYKOBHUM Ta HAyKOBO-TIOMYJISIPHHM
JDKeperiaM, B SIKUX KpaiHax sIKi TEXHOJIOT1] BUKOPUCTOBYIOTHCS)

2. Tema 2. lepapxisi cTpykTypHOi OyZ0BM HaHOMaTepiamiB. Byrienesi HaHOTpYOKi 1 Tpadenu. 3B's130K
€JICKTPOIPOBITHOCTI OJHOCTIHHUX BYIJICIICBUX HAHOTPYOOK 3 iX XHUpaJbHOCTHIO. Kilacn4Hi Ta KBaHTOBI
edpexTn y rpadeni Ta rpadpeHONONIOHNX MaTepianax. ICHyl0UM Ta MepcrneKTUBHI 3aCTOCYBaHHS TpadeHy
Ta criopiHeHUX 21 HamBIPOBIAHUKIB Y HAHOEJICKTPOHIII Ta CIIIHTPOHIITI

Jlireparypa: 3 -7, 11, 12

3aBaaHHd AJ151 caMocCTiiiHOT podoTH (7 roa.)

1. BuB4eHHs MaTepiairy JeKIlil Ta MPAKTHYHOT0 3aHATTS Ha TeMy « BHHHKHEHHS p-N IePeXO0/IiB
rpaeHOBOMY KaHaIi Ha PepoeaeKTPUIHIN TiAKIaAI, SKi cTBOpeHi 180-rpagycHO0 GepoeaeKTpUIHO
JOMEHHOIO CTPYKTYPOIOY.

2. OmparlroBaHHsI MaTepiaiy, [0 BUHECEHUH ISl CAMOCTIMHOTO PO3B’SI3KY MICIHISI MPAKTUYHOTO 3aHSATTS:
[TpoBecTn po3paxyHOK €JIEKTPONPOBITHOCTI TAKOTO KaHay (a00 BIACTIAKYBaTH pe3yJIbTaTH PO3PAXYHKY
10 pEeKOMEH10BaHii JiTeparypi). CTaTuuHa KapTUHA Ta PyX CTIHOK.

3. Tema 3. Cunrte3, ouMieHHs, 1 (yHKLIIOHANI3aIlis HAHOTPYOOK 1 HaHOAPOTIB. CTBOpEHHS MacHBiB
HaHOTPYOOK, HAHOJPOTIB 1 X Mepexk. CamocOopka. OCHOBHI 3aCTOCYBaHHS HAaHOTPYOOK 1 HaHOIPOTIB.
AJBTEpHATUBHI JKEpelia eJIeKTPUYHOI eHeprii Ha OCHOBI HAHOPOTIB 1 HAHOTPYOOK (epoikiB.
Jlirepartypa: 4

3aBaaHHs AJ151 caMOCTiiiHOT podoTH (8 roxa.)

1. BuBuenHns marepiany JeKIIii.

2. OnpairroBaHHs MaTepiaiy, [0 BUHECEHUH Ha CaMOCTii{HE BUBYCHHS:

[T’e30enexkTpuyHi Ta MPOETEKTPUYHI HAHOTEHEPATOPH EJIEKTPUYHOI €Heprii Ha OCHOBI HAHOAPOTIB i
HaHOTPYOOK (epoikiB. [lepeBaru Ta HeOMIKU (TIPOBECTH MOUIYK 110 BIJKPUTUM aHTIIOMOBHUM HAayKOBUM
JoKeperam)

4. Tema 4. HanoxmacrepHi ¢asu: METOau OTpUMAaHHS, CTPYKTypHa Oy/n0oBa, €HEPreTHYHHUN CIEKT.
I'erepoctpykrypu, Haarpatku. CydacHi METOAM JOCTIIKEHHSI CTPYKTYPHOI JOCKOHAJIOCTI KBAHTOBUX SIM
Ta HaarpaTok. EHepreTnyHMil CHeKTp Ta TYCTHMHM CTaHIB €HEpreTHYHUX 30y/KeHb KBAHTOBUX SIM Ta
HaJTPaTOK.

Jliteparypa: 5 - 7.

3aBaaHHs AJ9 caMocTiiiHOI podoTH (7 roa.)

1. BuBuenHs mMarepiany JeKIIii.

2. OnpairroBaHHs MaTepiaiy, [0 BUHECEHUH Ha CaMOCTii{HE BUBYCHHS:

CyyacHi METOAM MOCHTIPKCHHS CTPYKTYPHOI TOCKOHAJIOCTI KBAHTOBHX SIM Ta HAATrpaTok (TOIIYK IO
BIJKPUTUM aHTJIOMOBHUM HAayKOBHM JKEpETIam).

5. Tema 5. Ponb 30HHOI Teopil y MOSCHEHHI eNeKTpU4HUX BiactuBocte 3JI, kBazi-2J] Ta 2]
HaITiBIPOBITHUKOBUX MaTepiaiiB. KBaHTOBO-po3MipHi edextr. KoHKpeTHI MpuKiIaau BIUIUBY 0OMEKEHb
3a po3Mipamu. Moaeni Tuny Kponira-Ilensi 3 ypaxyBaHHsIM 00MeXeHb 3a JIIHIHHUMH PO3MIpaMH.



Jlireparypa: 2 -3

3aBnaHHs 1J1s camocTiiiHoI podotu (7 roxa.)

1. BuB4ueHHs MaTepiany JeKIlii Ta NPAKTHYHOr0 3aHATTS Ha TeMy «Monemi tuny Kponinra-IlenHi 3
ypaxyBaHHIM OOMEKEHb 3a JIHIHHUMHU PO3MipaMu».

2. OmpailroBaHHsI MaTepiay, 0 BUHECEHUH Ha CaMOCTiiiHEe BUBUEHHS TICIIS MPAKTUIHOTO 3aHATTS:

Ha mpuknani moxeni Kpownira-Ilenni 3 ypaxyBaHHSM OOMEXEHb 3a JIHIMHUMH pPO3MipaMH, HaBECTH
PO3paxyHOK 30HHOI CTPYKTYPH OJHOBUMIPHOTO KPUCTAIY.

6. Tema 6. CyuyacHi METO/IM PO3PaXyHKiB 30HHOI CTPYKTYpH, TYCTUHH €JIEKTPOHHHUX CTaHiB, MPY>KHUX Ta
MOJSIPHUX BJIACTUBOCTEM TBEPAMX T 1 iX TOHKHMX mmapiB. OCHOBHI METOIW pPO3PaxyHKIB EHeprii
(bopMyBaHHS TOMIIIOK Ta JOMIIIKOBUX KOMIUIEKCIiB. OCHOBH CydacHOi Teopii PyHKI[IOHATY T'yCTHHH.
Jliteparypa: 8 — 10, Biakpuri mKepena

3aBaaHHd AJ151 caMOCTiiiHOT podoTH (8 roa.)

1. BuBuenHns mMarepiaiy JEKIii Ta MPAKTHYHOT0 3aHATTA Ha TeMy «OCHOBU CYyYacHOi Teopii
GYHKITIOHAITY TYCTHHIY.

2. OnpairoBaHHs MaTepiaiy, 10 BUHECEHWH Ha CaMOCTIHHE BUBYCHHS TTICIISI IPAKTUIHOTO 3aHSATTS:
VYemixu TiOpUAHMX MOJeNel po3paxyHKy 30HHOI CTPYKTypH Ta TYCTHHHM €JCKTPOHHUX CTaHIB
HU3BKOBUMIPHHX TBepAX TUI. DaKTUYHO MOBA i7ie PO TiOPHUI CaMOY3Tro/KEHOT HEeJIIHIMHOT MOJCII THITY
Xaprpi-Poka Ta JiHiIHOI Teopii (GyHKIIOHANTY T'YCTHHH (TIPOBECTH TMOIIYK 110 BiAKPUTHM AaHTJIOMOBHHUM
HayKOBHM JDKEpEJIaMm).

7. Tema 7. ®eppoiku. O3HaueHHs GhepoikiB Ta MyabTHdEpoikiB. [Ipukaaau mapameTpiB 1aaeKOCSKHOTO
nopsAKy y ¢epoikax Ta MmynbTudepoikax. Marepianu 3 antudepoaucopcieto. ®azoBi nepexoan nepuioro
Ta gapyroro poay. ®da3oBi mepexoau, IHIYKOBaHI PO3MIpOM. 3aJeKHICTh MapaMmeTrpa MOPSAIKY Ta
y3arajbHEeHO1 CHpUHHATIMBOCTI (epoika modau3y ¢a3zoBHX IMEPEXOIB BiJ TEMIEpaTypu, pO3Mipy Ta
30BHIIIHIX MOJIB.

Jliteparypa: 8§ — 10, 11

3aBaaHHs 1J15 caMoCTiiHOI podoTu (8 roa.)

1. BuBueHHs MaTepiany JeKIlii Ta HPAKTHYHOI0 3aHATTS Ha TeMY «3aJIe)KHICTh IMapamMeTpa MOPSAKY Ta
y3araJlbHeHO1 CIPUHHATINBOCTI depoika modan3y GazoBUX MEepexo/iiB BijI TEMOEPaTypu, pO3MIpY Ta
30BHIIIHIX MOJiBY.

2. OnpairoBaHHs MaTepiaiy, 10 BUHECEHWH Ha CaMOCTIHE BUBUYCHHS ITICIISI IPAKTUYHOTO 3aHSATTS:
TemmeparypHa TmoBeniHKa Ta TOJBOBHM TiCTEpEe3UC MapaMeTpiB MOPSAKY Yy (epomMarHeTHkax,
dbepoenekTpukax, aHTHdEpOMarHeTUKax, aHTH(EpOoeTeKTprUKax (HaBeCTH TIpadivdHi 3aJIEKHOCTI Ta iXx
BUBIJ B pamKax Teopii Jlangay).

8. Tema 8. BrumB po3mipHUX e(eKTiB Ha TeMIIEpaTypHi Ta IMOJIOBI BJIACTHBOCTI MakKpo-, MiKpo- Ta
HaHOpo3MipHUX (epoikiB. EkciepumeHT Ta rpadivni 3a1eXHOCTI Ta X BUBIJL B paMkax Teopii Jlanmay.
CyuacHi Ta TepCHEKTHBHI 3aCTOCYBaHHS MakKpo-, MIKpPO- Ta HAHOPO3MIpHHX (epoikiB Ta
MyJIbTH(HEPOIKIB.

Jlireparypa: 8,911, 13 -15, 16

3aBaaHHd 1J1 caMoCTiiiHOI podoTH (8 roxa.)

1. BuBueHHs MaTepiairy JeKIii.

2. OnpairoBaHHs MaTepiaiy, o BUHECEHW Ha CaMOCTIHHE BUBUYCHHSI:

Jleski TepCHeKTHBHI 3aCTOCYBAaHHS HAHOPO3MIPHUX IEPOBCHKITHUX (epoiKiB y HAHOENEKTPOHIll Ta
aMbTEPHATHBHINA €HEPTETHIII.

9. Tema 9. Meronosnorist onucy ¢a3oBHX aiarpam Ta po3MipHUX e(EKTIB (PI3MUYHUX BIIACTUBOCTEH
¢epoikiB B pamkax Teopii Jlammay-I'in30ypra-eBonmmupa, teopii rpyn Ta cumetpii. IIpoctpoBo-
MOJYJIbOBaHI CTPYKTYPH Y HAHOPO3MIPHHUX Ta HAHOCTPYKTYPOBaHUX (epoikax Ta MyIbTHHEpOiKax.
Jlireparypa: 8,911, 13 -15, 16

3aBaaHHd 1J1s caMoCTiiiHOI podoTH (8 roxa.)

1. BuB4ueHHs MaTepiaty JeKIii Ta NPAKTHYHOI0 3aHATTS Ha TeMy «IIpoCTpOBO-MOIYIbOBAHI CTPYKTYPHU
Yy HAaHOPO3MIPHHUX Ta HAHOCTPYKTYPOBAaHUX (epoikax Ta MylbTudepoikaxy.




2. OnparirroBanHs Martepiaiy, 0 BUHECEHUI Ha CaMOCTiiiHe BUBYEHHS MICIIs JIEKLI{ Ta MPaKTHYHOTO
3aHATTS:

[Tons nenonsipuzanii Ta iX BHECOK y po3MipHuil edekt. Po3paxyHok mosist aenoispusanii 1 TI0CKOTro
KOHJIEHCATOpa 3 HEOJHOPITHUM PO3MOJLIOM CIIOHTAHHOI MoJisspu3ariii. BBaxkaTu 3amady 0THOBUMIPHOIO,
a BEKTOp MoJIsipu3allii - MeprneHAnKyIIpHUN 00KIIaAMHKaM KOHIEHCaTopa.

[I’e30enexkTpuyHi, I1’€30MarHiTHI, EJIEKTPOCTPIKIIHHI, MarHITOCTPUKIIIHHI, (IEKCOCTEKTPUIHI Ta
¢nekcomarHiTHI edektn y ¢epoikax. HaBectu BIANOBIAHI TEH30pH, Ta OMHCATH iX BHYTPILIHIO
(mepecTaHOBOYHY) CUMETPIIO.

10. Tema 10. depo-ioniku. HemiHilHI €IEKTPOTPAHCIOPTHI Ta EJIEKTPOMEXaHIYHI BIJIACTUBOCTI
TBEPIOTUIBHUX EJEKTPOJIITIB Ta iX TOHKHMX IUTIBOK. BonbT-ammepHi, BonbT-(papanHi Ta JOKalbHI
1’ €30€7eKTPUYH]  XapaKTepUCTUKK (epo-iOHiKiB. IX Kopensrii Ta 3B'S30K 3 eKCHepHMMEHTaMU IO
BHCOKOTOYHIH iHTEpdepomeTpii.

Jlirepartypa: 16.

3aBaaHHd A caMocTiiiHOI podoTH (7 roa.)

1. BuBuenHs marepiany JeKIIii.

2. OnpairroBanHs MaTepiaiy, [0 BUHECEHUH Ha CaMOCTi{HE BUBYCHHS:

3poOuUTH ICTOPUYHHK OIS JTITEPATYPH 32 TEMATHKOIO «Bij Cymnep-i0HIKIB 10 (epo-ioHikiBy. CydacHi Ta
MEPCIEKTUBHI 3aCTOCYBAaHHS TBEPAOTUIFHUX €JIEKTPOIITIB 3 HAHOYACTUHKAMH.

5. IlpakTu4Hi 3aHATTH
3 HaB4anbHOI auctumiiag [TOK.02 «lepapXis CTpyKTypHOi Oy/10BU TBEPAUX TilD»

[IpakTHyHe 3aKkpirjieHHs JEKIIIHOro Mmarepially Ta HayKOBi JIOTOBIJI acmipaHTa IMOB’s3aHI 3 TeMaMH
JIEKIIH 1 € YACTUHOIO 3MICTY JTUCIUIUTIHH.

6. Camocriiina po0doTa
3 HaB4abHOI auctumting [TOK.02 «lepapxist cTpykTypHOi OyJJOBH TBEPIUX TiJD»

No 3MICT caMOCTIHHOT pOOOTH acIipaHTiB OO6csr, roTuH
BuBueHHs MaTepiaiy JeKIii 30
OmpairoBanHsl Marepiaiay, 10 BUHECEHMH Ha caMmocTiiiHe | 45
BHUBUYCHHS

Ycboro 3a HABYAJIbHY IUCHUILIIHY 75

7. MeToan BUKJIAJAHHA
3 HaB4anbHOI quctuiuiinu [TOK.02 «lepapxis cTpyKTypHOi Oy10BH TBEPIUX T1JD»

VY mporieci BUKJIaaHHs JUCITUTUTIHA BUKOPHUCTOBYIOTHCS TaKi METO/IH:
1) MeTou oprasizariii Ta 31iiiCHeHHSsI HAaBYAIbHO-ITI3HABAIBHOI AisUTLHOCTI (Oeciia, JIeKIIis; LUTFoCTpartis;
nmabopaTopHi poboTH, pedepartn; camocTiiiHa pod0oTa CTYICHTIB);
2) METOIM CTUMYJIIOBAaHHS i MOTHBAIIIl HABYAIbHO-TTI3HABATIBHOL TisSUTbHOCTI (HaBYAIbHI IUCKYCI,
MOJYJBHO-PEUTHHIOBa CUCTEMA 3HAHB);
3) METOIU KOHTPOJITIO (CAMOKOHTPOJIIO, B3aEMOKOHTPOITIO), KOPEKIIii (CaMOKOPEKIIii, B3aEMOKOPEKIIii) 3a
e(heKTUBHICTIO HABYAJIbHO-ITI3HABAJIBLHOT AISITHHOCTI.

8. PeiiTuHroBa cucreMa OiHIOBAHHSA
3 HaB4anbHOI quctuiuiinu [TOK.02 «lepapxist cTpyKTypHOiI Oy/10BH TBEPAMX Ti7»

OcHoBHUMH (opMaMHu OpraHizallii KOHTPOIO y MPOIECI BUBYCHHS CTYJACHTAMH J1aHO1 NUCUUIUIIHUA €
1HAMBIyaJbHA, TpymnoBa Ta (poHTalbHA MEpeBipKa 3HAaHb, BMiHb Ta HAaBHYOK CTYJEHTIB (ycHa Ta
NMMCbMOBa). PEUTHHT acrmipaHTa CKIAJaEThCS 3 HACTYITHUX OTPUMaHUX OaliB:



1. Ekcmpec-xonTponb — 20 6aiiB. (yCHE OMMTYBaHHS YU CAMOCTiMHI POOOTH TiJ yac HaBYAIBLHOTO
MPoIIECy)
2. TIlpaxTuuHi 3aHATTA Ta caMocTiiiHa pob6orta — 40 OaniB.
3. Ex3amen — 40 Oamnis.
3aoxouyBauabHi Ta mTpadHi 0aan
1. TIlpu BiACYyTHOCTI Ha JIEKII1/TPAKTUYHOMY 3aHATTI O€3 MOBAXHUX MPUYHUH -2 Oanu
2. Tlomana B >KypHaJl CTaTTs Y¥ BHCTYI Ha KOH(pepeHLii 3a TeMoro Kypcy +10 Oais.
CymMa sk mTpadHUX TakK 1 3a0X04yBaHUX OaiiB po3paxoByeTbes 3a popmyioro 0,1R, ne R — 3aranpHa
KUTBKICTh OaiiB, 1 He Ma€ MEPEeBUILYBaTH B LijgoMy 10 Oais.
IIkana peiiTUHTIB.
3arasibHa KiJBKICTh OaniB, SKy acripaHTa MOXKE€ OTPHMATH IIiJI Yyac BHBUEHHS KypCY CKJIQJa€ThCA i3

CyMH BaroBux OajiB OTpPUMAaHHX MPOTIATOM BUBYCHHSI TUCIIUILTIHUA
R=20+40+40=100 (6auniB)

HIkanaa BigmoBigHOCTI OLIHOK

PeiiTunrosa . PeiiTunr y
. 3HaYeHHs OUIHKHU . o
OlliHKa Bizcorkax, %
BinminHo — BigMiHHUI piBEHb 3HaHb (YMIHB) B MEXax
A 000B’3KOBOT0 MaTepiay 3, MOXKINBUMH HE3HACHUMHU 90-100
HEIOJIIKaMU.
Jlyske 100pe — 1OCTaTHRO BUCOKUI piBEHb 3HAHb (YMiHb) B
B MeXKax 000B’SI3KOBOTO MaTepiary 0e3 CyTTeBUX (TpyOuX) 82-89
TTOMMUJIOK.
C JloOpe — 1oOpuii piBeHb 3HAaHb (YMiHb) B MeXaxX 000B’I3KOBOTO 7581
MaTepiary 3 He3HaYHOIO KiJIbKICTh TOMHUJIOK.
3a10BiJILHO — TOCepe/IHI PiBeHb 3HAaHb (YMIHb) B MEXKax
D 000B’3KOBOTO MaTepiaiy 13 3HaYHOIO KUIbKICTIO HEJIOJIKIB, 69-74
JOCTATHIN JJIS TOAAJIBIIOro HaBYaHHs a0o k npodeciitHoi
TISUIBHOCTI.
E JlocTaTHBO - MiHIMaJIbHO MOXKIIUBHUI JTOMyCTUMUI piBEHb 3HAHb 60-63
(yMiHbB) B Mekax 000B’3KOBOTO MaTepiaiy.
He3amoBinbHO 3 MOKIIUBICTIO TOBTOPHOTO CKIIATAHHS —
FX HEe3a/I0BUIbHHI piBE€Hb 3HaHb (YMIHb) B MEKax 000B’I3KOBOTO 35.59

MaTepialry 3 MOXKJIMBICTIO TIOBTOPHOTO MEPECKIIAAaHHs MiCIs
CaMOCTIHHOTO JOOPAIFOBAHHSI.
He3anoBinbHO 3 3 000B’I3KOBUM IMOBTOPHUM BUBUEHHSIM KypCy —
F HU3BKUN PIBEHH 3HAHB (YMiHB) B MEXaX 000B’sI3KOBOTO 1-34
MaTepialy, [0 BUMarae MOBTOPHOTO BUBYCHHS MaTepialliB Kypcy.

9. OpicHTOBHHUII MepeJiKk eK3aMeHalliiHMX NIUTAHb
3 HaB4abHOI Auctumting [TOK.02 «lepapxist cTpykTypHOi OyJJOBH TBEPIUX TiJD»

1.HanoTpyOKi i rpad)eHu. 3BSI30K €IEKTPONPOBITHOCTI OAHOCTIHHUX BYTJICIIEBUX HAHOTPYOOK 3 iX
XHPATBHOCTBIO.

2. CunTes, ounIIeHHs, 1 QyHKIIOHaMI3aMis HAHOTPYOOK 1 HaHOAPOTiB. CTBOPEHHS MacKBiB HAHOTPYOOK,
HaHOPOTIB 1 X Mepex. CamocOopka.

3. OcHOBHI 3aCTOCYBaHHsI HAHOTPYOOK 1 HAHOAPOTIB.

4. AnbTepHaTHBHI JKEpeia eIeKTPUYHOI eHeprii Ha OCHOB1 HAHOJIPOTIB 1 HAHOTPYOOK.

5. HanoknacrepHi ¢a3u: MeToid OTpUMaHHS, CTPYKTypHa 0y10Ba, eHEPTeTHUHUH CIIEKTD.
['eTepocTpyKTypH, HAATPATKH.

6. CyuyacHi METOJH TOCTIIKEHHS CTPYKTYPHOI TOCKOHAIOCTI KBAHTOBUX 5IM Ta HaJIrPaToK.
EnepreTnynuii ciekTp Ta ryCTHHHU CTaHIB €HEPreTHYHHUX 30yKeHb KBAHTOBHX SIM Ta HAITPATOK.
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7. CyuyacHi METOJM pO3paxyHKiB 30HHOT CTPYKTYpH, T'YCTHHHU €JIEKTPOHHHUX CTaHIB, MPYKHUX Ta
MOJISIPHUX BJIACTUBOCTEH TBEPAMX TLJ 1 1X TOHKHX IIapiB.

8. Teopist pyHKLIOHATY TYCTHHH.

9. ®eppoiku. Ctucna ictopis nuranas. O3HaueHHs (epoikiB Ta MyabTH(depoikiB. [Ipukiaan mapamerpis
JaNEKOCSYKHOTO TOPSIIKY Y epoikax Ta MysbTU(epoikax. Marepiaiau 3 aHTH(HEPOIUCOPCIELO.

10. Po3mipHi edekTr MOoTSIpHUX Ta AIEICKTPUYHUX BIACTUBOCTEHN (epoeeKTpUUHUX HaHOMATEPialliB.
Tonki rtiBku pepoeneKTpHKiB, aHTU(PEPOETEKTPUKIB, BIPTyaIbHUX (DepOEIIEKTPUKIB, penakcopu. Pa3oBi
JiarpaMu Ta BIIACTUBOCTI HAHOPO3MIPHUX (EPOiKiB.

11. Metozo:orist onucy (Ga3oBUX Jiarpam Ta po3MipHUX e(peKTiB (i3nYHUX BIACTUBOCTEN (eppOiKiB B
pamkax Teopii Jlannay-I'in30ypra- desonmmpa (JII'[).

12. IIpocTOpOBO-MOIyILOBaHI CTPYKTYPH, iIHAYKOBaHI (prekcoeddhekramu y HAaHOPO3MIpPHUX Ta
HaHOCTPYKTYpOBaHUX (eppoikax Ta MyJbTH(EpOiKax.

13. PoromarsitHi anTu(EepoauCcTOpCiliHi-aHTH(EepOMArHiTHI 3B’ SI3KU Ta iX BIJIMB HA BJIACTUBOCTI
MyIbTH(EPOiKiB (MMapaMeTpH MOPSAIKY, CIPUHHATIMBOCTI, poJ nepexony, Temmneparypu Heens ta Kiopi).
14. PoromarniTHi edextu nobim3y TeMnepaTypHux (pa3oBUX Mepexo/iB. 30BHILIHE (MarHiTHE Ta
EJICKTPUYHE) TOJIE SIK 3aci0 KepyBaHHs (a30BUM CTAaHOM MYJIbTH(dEpOiKa.

15. EnekTpoTpaHCIOPTHI Ta €JIEKTPOMEXaHIYHI BIACTUBOCTI TBEPAUX EIEKTPOIITIB Ta IX TOHKUX ILTiBOK.
PiBusinns [lyaccona, piBHSIHHSI HETIEPEPBHOCTI, BUPa3U IS €IEKTPOXIMIYHUX MoTeHIianiB. CTepivHi
eeKTH.

16. BrutuB enekTpo1iB Ha 0COOIMBOCTI MPOCTOPOBUX PO3MOLIIB HOCIIB PI3HOTO THIY Y TOHKHX IUTIBKaX
TBEPIUX ENEKTPOIITIB. [ paHMYHI YMOBHU AJIsl 3aKPUTHX, TIPO30PUX Ta YACTKOBO MIPO30PUX EICKTPOIiB.

17. EnexTpoTpaHCIOpTHI Ta eJ'IeKTPOMexaHl‘IHl BJIACTHBOCTI TBEP/MX CICKTPOJITIB Ta IX TOHKUX ILIIBOK.
BoJbT-amMmepHi, BONbT-(GapaiHi Ta JOKalbHi 11’ €30e1eKTPHYHI XapaKTePUCTUKHU. 1X Kopessiii.

18. BrutuB akymyJisii HOCIiB 3apsily Ha KPUBU3HY MTOBEPXHI TBEPIOTO EIEKTPOIIITY. 3B’ SI30K 3
eKCIIEpUMEHTaMU 110 BUCOKOTOUHIN iHTepdepomMeTpii.

19. Knacuuni Ta kBaHTOBI edektn y rpadeni Ta rpadenononionux marepianax. ®opmyna Jlangayepa ais
KBaHTOBaHOI nposinHocTi. PiBHi Jlannay. KantoBuii edexr Xomia. Edexr Pam6u. Criintponika ta
MarHeTOTpOHIKa.

20. I'paden-na-depoiky (pepoenexTpuky ado pepomarneTuky). [Ipo icHy0UH Ta MepcreKTUBHI
3acTocyBaHHs rpadeHy Ta ciopigHeHux 2/ HamiBIpOBITHUKIB.

10.PexomengoBaHa Jjiteparypa:
3 HaB4anbHOI quctuiuiinu [TOK.02 «lepapxist cTpyKTypHOi Oy10BH TBEPIUX T1JD»
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