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PexBi3uTH HaBYAJBHOI JUCIHUILIIHA

TperTiii (0CBITHbO-HAYKOBHIA)

E [Ipupoannui HayKu, MaTEMAaTHKA Ta CTATHCTHKA
ES. ®i3uka ta actpoHOMIs

di3zuka

HopmarusHa

Ouna (neHHa)

1 pik mAroTOBKH, OCIHHIN ceMecTp

5 kpeautiB ECTS
Ex3zamen/MKP

4ac 1 MicIie IPOBEJCHHS Ay JUTOPHUX BUKIIAJCHI HA CaTi
https://schedule.kpi.ua/

VYkpaiHcpka

JlexTop, nmpakTuyHi: K.¢.-mM.H. UypcanoBa Mapuna BanepiiBHa,
https://zfftt.kpi.ua/staff/chursanova/

https://classroom.google.com/c/ODE1NDkzMTcOMijcx?cjc=algllzda

IIporpama HaBYAJIBHOI IMCHUILIIHH

1. Onuc HaBYAJBHOI JUCHHUILIIHM, il MeTa, MPpeAMeT BUBYAHHS Ta Pe3yJIbTATH

HaBYaHHA

B pe3ynbrari BUBUEHHA AMCHMIUNIHA «BuOpani po3aum (i3uKu TBEpAOro TLIay

acmipaHT NOBUMHEH 3HATH OCHOBHI MOHATTA (P13UMKU TBEPJIOTO TUIA, aKTYaJIbHI HAPSIMKHU 11
CYyYaCHOTO PO3BUTKY; BMITH OPIEHTYBAaTUCA B CYYaCHHUX TEHJCHLISX PO3BUTKY (I3UKHU
TBEPAOTO Tila, TMEPCHEKTHUBAX MPAKTUYHOTO 3aCTOCYBaHHS CY4YaCHHX pPO3pPOOOK,
BCTAHOBJICHHS B3a€MO3B’sI3KiB MIXK PI3HUMHU raity3aMu. JJuciiumiina qae 3arajibHi ysBICHHS
PO CyYacHI TEXHOJOrii, 1o 0a3ylThCsd HA NPHUHIMMAX 1 3aKOHOMIPHOCTSX (DI3UKH
TBEPJIOTO TiJIa, TUTAHHS CyYaCHUX TIJAXOJIB 1 METOAM BHUBYCHHS HAHOOO'€KTIB,
HU3BKOPO3MIPHHUX CUCTEM, CYJaCHUX METOIB MOAU(IKaIlli TBEpUX TUI 3 METOIO HAJaHHS
iM HEOOX1THHUX BJIACTUBOCTEH, a TAKOXK METOIM X KOHTPOJIIO 1 TIarHOCTHKH.

MeTo10 BUBUEHHS TUCHUIUTIHU € (OpMYBaHHs y MalOyTHIX (axiBLiB CTIHKUX 3HAaHb
Ta PO3YMIHHSI OCHOBHUX MOHSITh, aKTYaJIbHUX 3a/1a4 Ta TeHJICHI1! PO3BUTKY B rairy3i (pi3uku
TBEPJOTO Tija, YMIHHS BUKOPUCTOBYBAaTH OTPUMAaHHI 3HAHHS MPH MOJAIBIINAX HAYKOBHX
JTOCITIKCHHSX, @ TAKOXK Y CBOTH MPaKTUYHIN JiS7IbHOCTI.


https://schedule.kpi.ua/
https://zfftt.kpi.ua/staff/chursanova/
https://classroom.google.com/c/ODE1NDkzMTc0Mjcx?cjc=glqllzda

IIpenmMeTomM BUBYEHHS NaHOI AUCLUMIUIIHM € OCHOBHI TEHJEHIII PO3BUTKY Cy4YacHOI
Gbi3uKM  TBEPAOrO Tijda, Cy4YacHI TEXHOJOrii, mo O0a3ylThCsd Ha MNPUHIHNAX 1
3aKOHOMIPHOCTSIX (PI3UKM TBEPAOTrO TiNa, CydacHI METOJM BHUBUYEHHS HAHOOO'€KTIB,
HU3BKOPO3MIPHUX CHCTEM, METOIM Monau(ikaiii TBEpIuUX TUT 3 METOK HAJAaHHA iM
HEOOXI1THUX BIIACTUBOCTEH, METOM KOHTPOJIIO 1 IIarHOCTUKY BIACTUBOCTEH TBEPAUX TiJ.

B pesynpTari BUBYEHHS MUCIUIUIIHK acHipaHT HaOyJe HACTyHHI KOMIIETEHTHOCTI,
3HAHHS Ta HABUYKH (3T1IHO JI0 OCBITHBOI MPOTPaMu):

crnenianbHi (paxoBi) KOMIIETEHTHOCTI:

®K 1. 3paTHiCT, BHSBISATH, CTaBUTH Ta  BUpINIyBaTH  MpobieMu
JOCITITHATIBKOTO XapakTepy B cdepi (izuku T1a/abo acTpoHOMIl, IHTETpYBaTH
3HaHHA 3 PI3HMUX Tally3eH, OLIHIOBATH Ta 3a0e3MeYyBaTH SKICTh BUKOHYBAaHHUX
JTOCIIIIKEHD.

®K 6. 3nmaTHICTh 3aCTOCOBYBaTH CyYacHI METOJM, METOJMKH, TEXHOJIOTIi,
IHCTpYMEHTH Ta  oOOJajgHaHHS I  TPOBEACHHS  MPUKIATHUX  Ta
byHIaMEHTAIBHUX HAYKOBUX JOCITIKEHb Y Taly31 (pi3uku Ta/abo acTpoHOMII.

NporpaMHi pe3yibTaTH HABYAHHS:

[IPH 1. MaTtu cyyacHi KOHUENTyaJlbHi Ta METOAOJOrIYHI 3HAHHS 3 (I3UKU
Ta/abo acTpoHOMIi Ta JOTUYHUX [0 HUX MDKIUCHMIUTIHAPHUX HANpPsMIB, a
TaKOK HEOOXiAHI HaBUYKH, JOCTaTHI JJI1 MPOBEACHHS (PYHIAMEHTAJIBHUX 1
MPUKJIATHIX HAYKOBUX JOCTIDKEHb 3 METOIO OTPUMaHHS HOBUX 3HaHBb Ta/a0o
3MIIMCHEHHS pO3pO0O0K Ta 1HHOBALIIH.

[IPH 4. ®opmynioBat 1 MEpPeBIPSITH TIMOTE3W; BUKOPUCTOBYBATH IS
OOTpYHTYBaHHSI BUCHOBKIB HaJIeXKH1 JOKa3H, 30KpeMa, Pe3yJIbTaTh TEOPETUIHUX
1  EeKCIepUMEHTAJbHUX  JIOCHIDKEHb, MaTEeMaTUYHOTO  MOJICIIOBAHHS,
KOMIT FOTEPHOTO €KCIIEPUMEHTY, a TAKOXK HasIBHI JIITEpaTypHI JaHi.

[TPH 5. Po3po6uisiT MoJiesi nponeciB 1 cucteM y (izuili Ta/abo acTpoHOMIT Ta
JOTHYHUX  MUDKIACHUIUIIHAPDHUX  HaAmpsMaxX, BHKOPHUCTOBYBaTH iX Yy
HayKOBOJAOCTIAHUIBKIN AiSUIBHOCTI JJii OTPUMaHHS HOBUX 3HAaHb Ta/abo
CTBOPEHHSI pO3pO0OK Ta IHHOBALIMHUX MPOIYKTIB.

[IPH 6. IlmanyBatu 1 BHWKOHYBaTH TMPUKIAIHI Ta/ab0 (QyHIaMEeHTAIbHI
JOCIIKEHHS 3 (13UKUA Ta/ab0 acTPOHOMII Ta TOTUYHHUX MIKIUCHUTLTIHAPHUX
HampsiMiB 3 BUKOPUCTaHHSM CY4YaCHUX METOMIB, METOAMK, TEXHOJIOTIH,
IHCTpYMEHTIB Ta OOJaJiHaHHS, 3 JOTPUMAaHHSIM HOPM aKaJEMIYHOi ETHKH,
KPUTUYHO aHAMI3yBaTH PE3YJIbTATH HAYKOBUX JOCITIHKEHb Y KOHTEKCTI yChOTO
KOMITJIEKCY Cy4YaCHUX 3HaHb MIOJ0 JOCTIHKYBaHOI MpOOJIEeMH; TOTyBaTu
MPOEKTHI TMPOMO3UINT 1070 (iIHAHCYBaHHS HAayKOBHUX JIOCHTIIKEHb Ta/a0o
PO3POOHUIIBKUX 1 IHHOBAIITHUX MPOEKTIB.



2. IlpepekBi3uTH Ta NOCTPEKBI3UTH JUCHUILTIHU (Miclle B CTPYKTYPHO-JIOTiYHiii
cXeMi HAaBYaHHS 32 BiIMOBiIHOI0 OCBITHLOIO IPOIPaMOI0)

[lepemymMoOBOIO 1711 BUBUEHHS JUCIMILIIHU € HASBHICTh CTYMEHS Marictpa (i3HKH.
Jucuumiina 0a3yeTbcsl Ha 3HAHHSIX (I3MKU TBEPAOTro TiNa, (PI3UKM HAMiIBOPOBITHHUKIB,
TEJIEKTPUKIB, CETHETOEICKTPUKIB, METATIB, MarHeTHKIB, METOJIB E€KCIIEPUMEHTATHHUX
JOCITIIKEHb, BWIINOI MaTeMaTHKA Ta METOMIB MaTeMAaTHYHOTO MOJICTIOBAHHS, IO
BUKJIAJAIOThCS M1 Yac HaBYaHHS B OakajaBpaTi Ta MmarictpaTypi. HeoOXigHUM Takox €
0a30BHi piBEHb BOJIOAIHHS aHTJI1HCHKOIO MOBOIO.

B cTpykTypHO-70TIUHIM cXeMi HaBYaHHS 3a BIJIMOBIJHOIO OCBITHBOIO MPOrpPamMoro
pe3yJIbTaTH BUBYCHHS UCIMIUIIHU BUKOPHUCTOBYIOTHCS I HAyKOBOi CKJIQJ0BOI, MIO
nependadae TPOBEJACHHS BJIACHOTO HAyKOBOTO JIOCHTIDKEHHS Ta O(OpPMIIGHHS WOTo
pe3yJIbTATIB y BUTJISAL AUCEPTAIlii.

3. 3MicT HABYAJBHOI JUCHHUILIIHA

Ha susuenns nasuanvnoi oucyuniinu 8iosooumucs 150 eooun/ 5 kxpeoumie ECTS.
Pexomenoosanuii po3nodin naguanbro2o yacy

Bcvozo Po3nooin nasuanvnozo uacy 3a euoamu
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Hucrnumunina «Bubpani po3ainu Gpi3uku TBEpIOTO Tijay BKIIOYAE HACTYITHI TEMU:

1. HanomaTtepiaju Ta HAHOTEXHOJIOTII.
OcHoBHI moHATTA HaHOHayKH. Knacudikariis HanomatepianiB. HynsBUMIpHI, OTHOBUMIPHI,
JIBOBUMIpHI Ta TPUBUMIpHI HaHoMartepianu. OpraHiuyHl Ta HEOpPTraHiuHI HaHOMAaTepiaiH.

Meroau oTpuMaHHS Ta JOCHIIPKeHHS HaHomartepianiB. CTpPyKTypHI BJIaCTHBOCTI
HaHoMmaTepianiB. Po3mipHi epekTn B HAaHOMaTepianax.

2. ByrJjeneBi HAHOCTPYKTYPH.

ByrneueBi HaHoMaTrepianu: OTPUMaHHs, BJIACTHBOCTI Ta 3actocyBaHHA. Ilpupona
BYyIJIEIEeBOTO 3B's13Ky. Moaudikarii Byrierto. ['paden. @ynepenu. Byrieneri HaHOTPYOKH.
Metonu oaepkaHHS BYIJICLIEBUX HAHOCTPYKTYp. EJEKTpUUYHI BIACTHBOCTI HAHOTPYOOK.
MexaHiuHi BJIaCTUBOCTI HAHOTPYOOK.

3. HaHoTexHOJIOTiI B eJIEKTPOHili

Byrnenesi Hanomarepianu y enekTpoHimi. HaHOTeXHONOri y MPUCTPOSAX HAKOTHYCHHS
eHeprii. CynepkoHjeHcaTOpu. TeKCTUIIBHI CYTIEPKOHICHCATOPH.

HaHoTexHOor11 y COHIYHUX eJIEeMEHTaXx.



4.

MaruiTHi HaHOMAaTepiaJn.

MarniTHi ~ HaHomarepiand.  Mar”iTHI ~ BJAaCTUBOCTI ~ HAHOYACTUHOK.  Bmmus
HAaHOCTPYKTYPYBaHHS 00’€MHOTO MaTepially Ha MAarHiTHI BJIACTHBOCTI (BUKOPHUCTAHHS
SBHILA CyTIepIapaMarHeTu3My).

4.

HapuyaabHi MaTepiaiau Ta pecypcu

bazoea nimepamypa:

1.

[Ton M.M., binanny B.C. ®i3uka Ta TEXHOJOrli HAaHOCTPYKTYp: HaBUalbHUU
IMOCIOHHUK. VYxropon: JIBH3 «YxHVY», 2024. 104 C.
https://dspace.uzhnu.edu.ua/jspui/handle/lib/58149

Cycnikos JI. M., Ieopasii B. C. ®@i3uka i TEXHOJIOTisI HAHOMAaTepiaiB : HaBUaIbLHUN
NOCIOHUK 7S CTYJIEHTIB (pi3uko-TexHIYHuX crerianbaocteil. / pew. : I1. I1. Tlyra, 1.
I. HebGona. — VYxropoa : BumaBuuurso «l'oBepna», 2023. — 437 c.
https://dspace.uzhnu.edu.ua/jspui/handle/lib/56783

Kouroouncskuii B.O., boituyk B.M. Hanomarepianu y npucTposx resepaitii eHeprii
/ “TlpukapnarcbKuii HallioHaNbHUN yHIBepcuTeT iIMeH1 Bacuig Credannka”. — [BaHo-
dpankisewk, 2021. — 287 ¢. http://lib.pnu.edu.ua:8080/handle/123456789/11637
Komrobuncorkuit B.O., boituyk B.M. MarHiTHi BiIacTHBOCTI HaHOMaTepiamis/
“IIpukapnaTchkuii HallioHaNbHUN yHIBepcuTeT iMeH1 Bacwis Credannka”. — [BaHo-
dpankisewk, 2021. — 357 ¢. http://lib.pnu.edu.ua:8080/handle/123456789/11635
Karim Khan, Ayesha Khan Tareen, Muhammad Aslam, Asif Mahmood, Qasim khan,
Yupeng Zhang, Zhengbiao Ouyang, Zhongyi Guo, Han Zhang, Going green with
batteries and supercapacitor: Two dimensional materials and their nanocomposites
based energy storage applications / Progress in Solid State Chemistry, Volume 58,
2020, https://doi.org/10.1016/j.progsolidstchem.2019.100254.

MeTtonu eKcnepuMEHTAIbHUX AOoCHipKeHb. Mikpockomis. Kype nexuii
HapuasibHUM mociOHuk / KIII im. Irops Cikopcekoro ; ykman.: M. B. Uypcanosa,
M. O. T'onatkina, I. B. JlinueBchkuii. — Kuis : KIII iM. Iropst Cikopcebkoro, 2024, —
164 c. https://ela.kpi.ua/handle/123456789/69710

JlonatkoBa nitepaTypa:

1.

2.

CrpoiteneBa H.I., KicenroB €.M. ®i3uka tBepmoro Tina. HaBuanbHuii mociOHUK —
311A, 3amopixoxs, 2018. — 145 c.

dizuka HaHOMarepiamiB Ta komno3uTiB / B. 1. Mensiino, B. I'. Mimenko, I1. FO.
Honropykuii, M. S. Cebamo. - 3amopixoksa: 3HY, 2018. - 114 c.
https://moodle.znu.edu.ua/mod/resource/view.php?id=134058

CyOMIKpOHHI Ta HAHOPO3MIpHI CTPYKTYpH €JIEKTPOHIKH: MIAPYYHUK / 3€HOH
FOpiitoBuu T'otpa, IBan IBanoBuu I'puropuax, borman AunTtoHoBuu JlykisiHelb,
Bikrop IlerpoBruu Maxniii, Cepriit Bononumuposuy [1aBnoB, UepHiB. Hall. YH-T iM.
1O. ®enpkoBuya; 3a pen. 3enon HOpiitoBuu [N'otpa.— YepniBui : TexHomoriuHmiA
entp, 2014.— 838 C.
http://pdf.lib.vntu.edu.ua/books/2018/Gotra_Nanoelektron 2014 839.pdf


https://dspace.uzhnu.edu.ua/jspui/handle/lib/58149
https://dspace.uzhnu.edu.ua/jspui/handle/lib/56783
http://lib.pnu.edu.ua:8080/handle/123456789/11635
https://doi.org/10.1016/j.progsolidstchem.2019.100254

4. B.B. Ilorocos, I0.A. Kynunpkuii, A.B. ba6iu, A.B. Koporyn “Enementn ¢pizuku
MOBEPXHi, HAHO- CTPYKTYD 1 TexHoszoriit”, 2010, 3anopixxs: 3HTY, 365 c.

5. Ipouenko 1. FO. HanomaTepiany i HAHOTEXHOJIOTIT B €EKTPOHIL : MAPYYHUK / IBaH
FOxumoBuu Ilponienko, Hatanis IBaniBua [llymakosa ; Cym. nepxk. yH-T. — Cymu :
Cywm. nepx. yu-1, 2017. — 150 c.

6. Hanomarepianu 1 HaHOTEXHOJOTIi: HaBuajdbHUIl ToOCiOHUK / A3apenkoB M. O.,
Hexmonos I. M., bepecues B. M., Boesoain B. M., ITorpe6nsk O. /1., Kopryn I'. I1.,
Co6oup O. B., Ynosunekuii B. I'., JIlutoBuenko C. B., Typ6in I1. B., Yumkana B. O.
— X. : XHY imeni B. H. Kapaszina, 2014. - 316 c.

7. IMomnasko KO. M. I1 ®i3uka TBepaoro tina : miapyyHuk. B 2-x tomax. / FO. M.
[TormaBko. — Kui : KIII im. Irops Cikopcebkoro, Bun-so «llomitexnika», 2017. —
Towm 1: CtpykTypa, KBa3iuaCTUHKU, METAJIU, MarHETUKU. — 415 c.

8. IMomnasko KO. M. II ®i3uka TBepaoro Tina : miApyyHuk. B 2-x tomax. / FO. M.
[TormaBko. — KuiB : KIII im. Irops Cikopcebkoro, Bun-so «llomitexunika», 2017. —
Towm 2: JlienexkTpuku, HaniBIPOBIAHUKH, (pa3oBi nepexoau. — 379 c.

9. IMomnaBko FO. M. Hanodi3uka, HaHOMAaTepiaan, HAaHOCJICKTPOHIKA: HaBY. MOCIO./
1O. M. IlomutaBko, O.B. bopucos, 10.1. SIkumenko. — K. : HTYY «KIII», 2012. — 300
C.

10.Hanomatepianu, HaHOTeXHOJOT11, HaHOMPHUCTpoi/ boposuit M.O., Kynunpkwii FO.A.,
Kanenuk O.0., Oscienko 1.B., Ilaperpaaceka T.JI. — KuiB: «Iatepcepnicy», 2015. —
350 c.

11.B.B. Ilorocos, FO.A. Kynunpkuii, A.B. ba6iu, A.B. Koporyn, A.II. Illnak
“Hanodi3uka 1 HaHoTexHouorii”, 3anopixoks: 3SHTY, 2011. — 380 c.

12.Samer Bayda The History of Nanoscience and Nanotechnology: From Chemical—
Physical Applications to Nanomedicine/ Samer Bayda, Muhammad Adeel, Tiziano
Tuccinardi, Marco Cordani, Flavio Rizzolio // Molecules 2020, 25(1), 112

13.Hogi peyoBunu. Yactuna 1. Bixg TpaguiiiHUX 10 HOBUX MaTepialiB: HaBUAJIbLHUN
noci6uuk 1o kypey nekuiii / O. T. Boropou, C. O. Bopouos, B. 1. Kotoscbkuit, H.
O. TI'opaiiixo ; HTYY «KIID» ; mix pea. O. T. boropoma. — Kui : HTYY «KIII»,
2015.-517 c.

14.boropom, O. T. Hosi peuoBunu. Yactuna 2. I’ €30e1eKTpUYHI Ta CETHETOCIEKTPUYHI1
Matepianu: HaBuanpHuii noci6uuk / O. T. Boropom, C. O. Boporos, B. W.
Koroscekuit ; HTYY «KIIl» ; mix pea. O. T. boropoma. — Kuis : HTYY «KIII»,
2015. -455 c.

15.boropomi, O. T. Hosi pedoBunu. Yactuna 3. Hano- Ta OiomaTtepianu 1 MaTepiaiu 3
YHIKQJIbHUMH BJIACTUBOCTSIMH: HaBYAIBHUH IMOCIOHMK 10 Kypcy Jekmiid / O. T.
Boropor, C. O. Boponos, B. 1. Kotoscskuii ; KITI im. Irops Cikopcbkoro. — KuiB
KITII im. Iropst Cikopcbkoro, 2016. — 405 c.

16.boropom, O. T. Ckno, CETHETOCNEKTPHUKH, TpadeH, BUCOKOTEMIEPATypHi
HAJMPOBIIHUKK : HaBdanbHUM mocioHuk / O.T. boropom, C.O. Boponos, P.I.
[Terpummn, B.M. Kpamap, O.I'. aiiko-1laiikoBcbkuii ; MiHICTEPCTBO OCBITH 1
Hayku VYkpainu ; UYepHiBeUbKHMN Hal[lOHATbHUNA YHIBepcuTeT iMeHl FOpis
®enpkoBuya, HarionanbHuii TexHIYHMN yHiBepcuTeT Ykpainu "KuiBcbkuit
noiTexHiyHui 1HCTUTYT IMeHl Iropst Cikopebkoro". - UepHiBui : YepHiBelbKUM

5



HalloHanpHU  yHiBepcuteT imeni HOpis @enpkoBuua, 2022. — 311 c.
https://ela.kpi.ua/bitstream/123456789/52383/1/Sklo.pdf

17.Marnetuku B enektpoHiui. Kypce nexmiit [Enextponnuit pecypc]| : HaBYaIbHUIN
NOCIOHUK AJI CTYACHTIB cremiadbHocTi 153 «Mikpo- Ta HAHOCUCTEMHA TEXHIKa
OCBITHBOI mporpamu «Mikpo- Ta HaHoenekTpoHika» / KIII im. Iropst Cikopcbkoro ;
ykaazn.: FO. M. Ilomnasko, O. B. bopucos, I. Il. I'omy6eBa, FO. B. Jlinenko. —
Enextponni tekcroBi gani (1 daitn: 5,44 Mo6aiit). — Kui : KIII iM. Irops
Cikopcbkoro, 2021. — 365 c. https://ela.kpi.ua/server/api/core/bitstreams/afdc5c44-
f80d-4343-b71a-903f9909fe78/content

HaByajabHuil KOHTEHT
5. Meroauka onaHyBaHHsI HABYAJbLHOI JUCHUIIIHA (OCBITHHOI0 KOMIIOHEHTA)

3aranbHUM METOAMYHUHN MIAXIJ JO BUKJIAJaHHS HaBYAIbHOI JUCIUILIIHA BU3HAYAETHCS K
KOMYHIKaTHBHO-KOTHITUBHUI Ta MPOQECIiHO OpIEHTOBAHUM, 3TITHO 3 SIKUM Y LIEHTpI
OCBITHBOT'O IIPOLIECY 3HAXOIUTHCS ACMIPAHT — Cy0’€KT HAaBYAHHS 1 MallOyTHII HAYKOBEIIb.

Jlexyitini 3anamms

Ne HasBa Temu siekiiii Ta nmepenik OCHOBHUX TUTaHb
3/m

Tema 1. Hanomarepiajiu Ta HAHOTEXHOJIOT il

OcHOBHI ~ TOHATTS  HaHoHayku. Kiacudikamis  HaHOMAaTepiasiB.
1 HynbBuUMIpHI, OJHOBUMIPHI, JBOBUMIPHI Ta TPUBUMIPHI HaHOMaTepiaiu.
OpraniuHi Ta HEOpraHiyHi HaHoMarepianu. MeToau OTpUMAHHS Ta
JOCIIIKEHHSI HAaHOMAaTepialiB.

CTpykTypHi  BJIacTMBOCTI  HaHomaTepiamiB. Po3mipHi  edexktu B
HaHOMAaTepiayiax.

KBanToBi Ttouku. HanoBomokna. HanommiBku. Ilopucti Tta 6GlomopdHi
2 HaHOCTPYKTYpH.

[TepcriekTHBY 3aCTOCYBaHHSI HAHOTEXHOJIOT1H 1 HAHOMATEPiaaiB B MEIUIINHI,
MalMHOOYyBaHHI, €IeKTPOHIL, 1HHOPMALIITHUX TEXHOJOTISAX, €HEPreTHUlLll,
CUIbCBKOMY TOCIIOJIAPCTB1, HAHOMEXAHIYHUX MPUCTPOSX TOLLO.

Tema 2. ByrJieneBi HAHOCTPYKTYPH.

3 ByrneneBi HaHOMmaTepialid: OTPUMAaHHs, BJIACTHBOCTI Ta 3aCTOCYBAaHHS.
[Tpupona ByraeneBoro 3B's13Ky. Moaudikariii Byrieito. ['paden.

Oynepenu. Byrnenei HaHOTpyOku. MeToaum ojaepaHHS BYTJICIIEBUX
4 HAaHOCTPYKTYyp. EnekTpuuHi BmacTUBOCTI  HAHOTPYOOK. MexaHiuHi
BJIACTUBOCTI HAHOTPYOOK.



https://ela.kpi.ua/server/api/core/bitstreams/afdc5c44-f80d-4343-b71a-903f9909fe78/content
https://ela.kpi.ua/server/api/core/bitstreams/afdc5c44-f80d-4343-b71a-903f9909fe78/content

Tema 3. HaHOTEeXHOJI0TIi B eJIeKTPOHiLi

5 Byrnenesi HaHnomatepianu y enekTpoHiui. HaHoTexHonorii y mnpuctposix
HaKOIHWYEHHS eHeprii. CynepkoHaeHcaTopH. TexcTunbHi
CYIIEPKOHAECHCATOPH.

6 HanoTexHoOoTi1 y COHSYHUX €JIeMEHTaX.

Tema 4. MardiTHi HaHoMaTepiaJjiu.

7 MaruitHi HaHoMmaTepiaau. MarHiTHI BJIaCTUBOCTI HaHOYACTUHOK. Bruius
HAaHOCTPYKTYpYBaHHS 00 €MHOI0 MaTepiaqy Ha MarHiTHI BJIaCTHBOCTI
(BUKOpHUCTaHHS SIBHINA CyTepIIapaMarHeTU3MY ).

Ipaxmuuni 3anamms

No Hazpa temu 3aHSTTA Ta HCpCHiK OCHOBHHX ITMTaHb

1 | Knacudikamis nanomatepiani. Po3mipai epextu B HaHOMartepianax. 2-, 1- ta 0-
BUMIPHI HAHOCTPYKTYPH.

2 | KsanroBi Touku. HanoBomokna. HanommiBku. Ilopucti Ta OGiomopdHi
HaHOCTPYKTYPH.

3 | I'paden Ta iforo BIacTUBOCTI.

4 | dynepenu. Byrienesi HaHOTPYOKH.

5 | HanorexHosorii 711 €KOJOTIYHUX JKEPENl E€JEKTPOXKUBIEHHS. biopo3kiaaHi
CYNEPKOHIECHCATOPH.

6 | 3axucCT MOAYIHHOI KOHTPOJIBHOI POOOTH

6. CamocriiiHa po0oTa cTyjeHTa/acnipaHTa

CamocriiiHa poOoTa 3700yBaua HAYKOBOTO CTyNeEHS JOKTopa (inocodii € OCHOBHUM
3ac000M 3aCBOEHHS HABYAJIBHOTO MaTepially y BIUIbHUW BiJ HaBYAJIBHUX 3aHATH 4Yac 1
BKITIOYAE:

Ne 3/m1 Bug camocTiiiHoi poboTtu Kinpkicts
rogun CPC

1 [linroToBKa /10 ay AMTOPHUX 3AHATH 70

2 ITinroroBka no MKP 24

3 [linroToBKa 10 €K3aMEHY 30




IHosiTHKa Ta KOHTPOJIb
7. ToaiTuka HABYAJIBHOI JUCHUILIIHU (OCBITHLOI0 KOMIIOHEHTA)

Cucrema BUMOT, SKi BUKJIaJa4 CTAaBUTh MEPe]] aCTipaHTOM:

e - IpaBWJIa BiABIAYyBaHHS 3aHsATh: BiamoBigHo 1o Hakazy 1-273 Bim 14.09.2020 p.
3a00pOHEHO OIIIHIOBATH MPHUCYTHICTh a00 BIJICYTHICTh 37100yBava Ha ayJIUTOPHOMY
3aHATTI, B TOMY YHMCJIl HApaxOBYBaTH 3a0X04yBaIbH1 200 mTpadHi 6anm. BianmosigHo
no PCO nanoi aucuuriiiag Oajld HapaxoOBYIOTh 3a BIAMOBiIHI BHUAM HaBYAJIBHOI
aKTUBHOCTI Ha JICKIIMHUX Ta MPAKTUIHUX 3aHATTSIX.

® - MpaBWJIA MOBEAIHKHU HA 3aHATTIX: CTYACHT MAa€ MOKJIUBICTh OTPUMYBATU Oaliu 3a
BIJIMOBIH1 BUIM HaBYAJIbHOI aKTUBHOCTI1 Ha JISKIIIHHUX 3aHATTAX, nependauerni PCO
JTUCIUTUTIHU. BukoprcTanHs 3ac001B 3B’ SI3KY JJIs1 TONIYKY 1H(GOpMAIii Ha TYTJI-IUCKY
BUKJIaJlaya, B I1HTEPHETI, B JAUCTaHIIMHOMY Kypci Ha miatdopmi CikopchbKun
3MIIACHIOETHCS 32 YMOBH BKa31BKM BUKJIAa4a;

® - TOJITHKA JEHJAaiHIB Ta TNEPECKIa/liaHb: SKIIO acIHipaHT HE MpoxoauB abo He
3’ssBuBcst HAa MKP (0e3 moBaskHOI MPUYMHM), HOTO pe3ysIbTaT OliHIoeThCsa y () 6atiB.
[Tepecknanganus pesynprariB MKP He nepenbdaueno;

e - TIOJNITHKA IWIOJI0 akajaeMiuHoi goOpouecHocTi: Komekc uecti HarionansHOTO
TEXHIYHOro yHiBepcuTeTy VYKpaiHu «KuWiBCbKMH MOJMITEXHIYHUA 1HCTUTYT»
https://kpi.ua/files/honorcode.pdf BcTaHoOBNIOE 3aranbHI MOpajibHI MPUHIIUIIH,
npaBuia €THYHOI TOBEAIHKM ocid Ta mnepeadayae TMOJITUKY —aKaJIeMIYHOT
T00pOYECHOCTI JyTst 0C10, 110 MPAIIOIOTh 1 HABYAIOTHCS B YHIBEPCUTETI, SKUMHU BOHU
MaloTh KEPYBAaTUCh y CBOIM MISUTBHOCTI, B TOMY YMCJIl TIPY BUBYEHHI Ta CKJIJaHH1
KOHTPOJILHUX 3aXO0/l1B 3 TUCHHILTIHA « BuOpani po3ainm (hi3uku TBEpOTo Tijiay;

® TOJIITMKA BUKOPUCTAHHS IITYYHOTO IHTEJIEKTY JJIs akageMidHoi aisibHOCTI B KIII im.
Irops  Cikopcekoro  https://osvita.kpi.ua/sites/default/files/downloads/polityka-
vykorystannia-shtuchnogo-intelektu 2023.pdf . B yHiBepcuTeTi BHU3HAETHCS
aKaJIeMIYHO HEYSCHUM TaKi criocoOou BukopucTaHHs Mmojenei LI, sxi mopymyroTs

IMPUHITAIHA TOOPOYECHOCTI Ta €TUKU JTOCIIKEHb, HAITPUKIIAI:

—  Bupanns Tekcry, 3renepoBanoro LI abo nepedpazosanoro I BmicTy iHIIMX
JoKepen, 3a BiacHy poOoty. Bukopucranns LI g aBroMaTtuyHO1 TeHeparlii
TEKCTIB a00 mepedpazyBaHHs HASBHOTO KOHTEHTY 0€3 HAJIE)KHOTO BKa3aHHS
JUKEpel OpYIIy€e TPUHIIUITN aBTOPCTBA Ta BBAXKAETHCS IJIAriaTOM.

—  IlepeonpautoBanns LI BracHoi cTaTTi aBTOpa 3 METOIO MOBTOPHOTO BUJAHHS
sk HOBOi ctarTi. Bukopucranus Il ans meperBopeHHs Bxke OmyOJiKOBaHOI
po0OOTH aBTOpa 3 METOIO CTBOPEHHS BUTJISALY HOBOT IyOutikanii nopyuye Kogeke
YeCTl YHIBEPCUTETY Ta CaMO1IeHTU(]IKalLliI0 B HAYKOBIA POOOTI.
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—  CTBOpeHHsS HENMpaBIWBUX JIAHUX 1 TPEJACTABICHHS I1X SK IIATBEPKEHHS
BJIACHMX JOCHIKeHb ((hadpukarisa nanux). ['eneparis I HenmpaBauBUX qaHUX
Ta 1X BHUKOPUCTAHHS SK IIJCTaBU JUII HAYKOBHUX BHCHOBKIB € CEpHO3HUM
MOPYIICHHSAM aKaJIeMiYHOI JOOPOYECHOCTI Ta MOJYKEC BHMKJIMKATH HETaTHBHI
HACIIJIKY JIJIS SIKOCT1 JOCIKEHB Ta pemyTarlii JOCIITHHUKA.
® - MIpU BUKOPHUCTaHHI IHU(PPOBUX 3ac00iB 3B’5I3KY 3 BUKIaAaueM (MOOIIBHHIM 3B 30K,
CJICKTPOHHA TIOIITA, MEepenrucka Ha GopyMax Ta y cOIMEpexax TOII0) HEOOXiTHO
JOTPUMYBATUCh 3aTrATBHONIPUHHATAX €TUIHUX HOPM, 30KpeMa OyTH BBIUWIMBHM Ta
0OMEXyBaTH CIIJIKYBaHHS poOOYMM YacoM BHKJIa1aya.

8. Buau KOHTPOJII0 Ta PeiTHHIOBA CHCTEMa OLIHIOBAHHS Pe3y/bTATiB HABYAHHS
(PCO)

[ToTouHMI KOHTPOJIb: ONUTYBAHHSA 32 TEMOIO 3aHATTS, BUCTYIHU 3 AonoBiaao, MKP.
Kanengapauil KOHTPOJIb: IPOBOJUTHCS JBIYl HA CEMECTP SIK MOHITOPUHT TOTOYHOTO CTAHY
BUKOHAHHSI BUMOT CHJIa0ycCy.

CemecTpOBUM KOHTPOJIb: EK3aMEH.

Ha nepiromy 3aHSTTI CTYyICHTH 03HAHOMITFOIOTBCS 13 PEHTHHIOBOIO CUCTEMOTO OIlIHFOBAHHS
(PCO) nucrurmiizmy.

PeiiTUHT cTyaeHTa 3 JUCUUILIIHA CKJIAJA€ThCA 3 0aJ1iB, 110 BiH OTPUMYE 3a:
Cmapmoesa cknadoea (HaB4aibHa pobOTa y cemecTpi)

1.— BUCTYIIM HAa MPAKTUYHUX 3aHITTSX;

2. - MOIYJIbHY KOHTPOJIBHY POOOTY;
Ex3amenauiiina cknaoosa

3. - BIAIIOBIIb HA €K3aMCHI.

Cucrema peiTHHIOBUX 0a/1iB Ta KpUTEPil OLiHIOBAHHA:
Cmapmoea cknaoosa

1) IlpakTuyni 3ausaTTs. BaroBuii koedirieHT qopiBHIOe 3. MakcuManbHa KUTBKICTH 0aliB,
SKI MOXXE OTPUMATH CTYJEHT Ha MPaKTUYHUX 3aHATTAX CTAHOBUTH 5Xx3=15 Oaui..
HapaxyBanns 0ajiB Ha OAHOMY NPAKTUYHOMY 3aHSTTI:

- BIIMIHHA BI/IMIOB1/1b OpOopMIIeHA Y BUTJISII TIpe3eHTallli - 3 O6aiu;

- 100pa BITIOB1Ib 31 CIIPOIIIEHUM O(OPMIICHHSM - 2 Oau;

-3aJI0BUIbHI, IOCTaTHI BiAMOBII O0e3 opopmiieHHs - 1,5 G6anu.



CTpoKk BHKOHAHHSI KOXXHOTO JIOMAIIHBOTO 3aBAaHHS — JBa TWKHI BiJ IHA HOTO
OTOJIOIIEHHS. Y pasi 3aTPUMKHU 37a4l OUIbII HIXK Ha JBa THXKHI MICJIS BCTAHOBIIEHOTO
neuIaiiny 06e3 TOBaXKHOI MPUINHU, OJICp>KaHmid 0ai 3a 3aBIaHHs 3HUKY€EThes Ha 20%.

2) MonyneHa xkoHTposibHa pobota (MKP). Barosuii koediiieHT popiBHIOE 25.
MakcuManbHa KUIBKICTh OalliB 3a KOHTPOJIbHY pOOOTY CTaHOBUTH 1x25=25 6aJu.
HapaxyBaHHs1 6aJ1iB 32 KOHTPOJIBHY POOOTY:

«BigmiaHO» (He MeHtie 90 % moTpibHOT iH(pOpMaIlii) — TOBHA, JIOTIYHO CTPYKTypOBaHA
BIJIMIOB1/Ib 13 TIMOOKUM aHaJI130M HayKOBUX JKEpEIl, HAsIBHICTIO HAYKOBOI apryMeHTallii,
BJIACHMX BHCHOBKIB 1 SIKICHOT MYJbTHUMENIMHOI Mpe3eHTalli pe3yapTaTiB. OXOIIeHO
CydacHHI CTaH MpoOJieMH, BUKOPUCTAHO aKTyallbHI ImyOiikamii (ocTaHHi 3—5 pOKiB),
HaBEJICHO MOPIBHAIBHUN aHaJII3 MiIX0/IIB 1 IEPCIEKTUB PO3BUTKY TeMu — 23-25 Oainu;

«obpe» (He MmeHIne 75 % moTpiOHOT iH(OpMaIlii) — BIAMOBIAL JOCTATHHO MMOBHA, aJie 3
OKpPEMHUMH HEJOJIIKAMHU y CTPYKTypl abo aprymeHTarlii. € aHaii3 JiTeparypu, MmpoTe
MEHIIIa KUIbKICTh CY4acHUX JIKE€PEJT U HeJIOCTaTHRO BJIAaCHUX y3araibHeHb. [Ipe3enTarris

BHKOHaHA HAJIC)KHUM YHHOM— 19-22 Gais;

«3a10BLIbHO» (He MeHIne 60 % moTpiOHOI iH(pOpMaIllii) — BIAMOBIAL MOBEPXHEBA a00
HEMOBHA, IMOJAHO JUIIE 3arajibHl BIIOMOCTI 0€3 KPUTUYHOIO aHaji3y, HEIOCTaTHSI
KUIBKICTh 200 PIBEHB JKEpe, Cl1abKo BUPAKEHE PO3YMIHHSI METOJIOJIOTTT JOCI1KEHHS.
[Ipe3enranis popmanbHa — 15-18 Ganis;

«He3anoBUIbHOY (MeHme 60 % moTpibHoi 1H(oOpMallli) — BIACYTHIM aHami3 JKepel,

MaTepiai He pO3KpUBAE CyTi TEMHU, HasIBHI (PaKTHUHI TTIOMHJIKH 200 BIJICYTHS MpE3eHTAII1s
— 0- 14 6amnis.
Crpox Bukonanuss MKP — nBa TwxH1 Bif AHS ii oroiomeHHs. Y pa3l 3aTpUMKH 3/adl
OUTbII HIX HAa JBa THXXHI MICJIS BCTAaHOBJICHOTO JAeAjaliHy Oe3 MOBa)KHOI NPUYUHH,
onepxkaHui 6an 3HwKyeThest Ha 20%.

3aoxouyBaJibHi 0asm:
3aoxouyBaibH1 OaM MOXHA 3apOOUTH JIUIIIE MMPOTITOM HABYAJILHOTO CEMECTDY.

— 34 MATOTOBKY T€3 Ta y4acTh y BCEYKPAiHCHKINA/MI>KHAPOIHIN CTYACHTCHKIN KOHDepeHTIIii
3a TeMoro cyyacHuX HanpsMKiB y @TT cryaeHt otpumye +5 Oaris;

— 3a NIArOTOBKY Ta MyOJIIKAaIliI0 JOCHIIHULIBKOI/OTIIAI0BOI CTATTl Y (paxoBOMY >KypHal 3a
TeMolo cydacHuX HanpsMKiB y @TT ctynent otpumye +10 Oanis.

3aoxouyBaibH1 OaM BPaxOBYIOTHCS TITLKM HAa €K3aMEHI MICIIs OTPUMAaHHS JIOMYCKY.

[tpadHi 6anu MOXKHA OJIepKaATH 3a

— TOPYIICHHS MPUHIUIIIB aKaJeMiuyHO1 T00pOYeCHOCTI: Oanu 3a poOOTy, MpH 3/1a4l SIKOT
BUSBJICHI MOPYILIEHHS IPUHIUIIIB aKaJeMI4HOI T0OPOUYECHOCTI, aHYJIIOIOThHCS;
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— MOPYIICHHS MPUHIUIIB €TUKU Ta JOOPOYECHOCTI BUKOPUCTAHHSA IITYYHOTO 1HTENIEKTY:
Oaym 3a poOOTY aHYITIOIOTHCSI.

Cyma BaroBux 0ajiB KOHTPOJILHUX 3aXOJIiB MPOTATOM CEMECTPY CKJIaIaE:

Rc =15 + 25 = 40 6axis
Heo0xiaH010 yMOBOIO JOIMYCKY /10 €K3aMEHY € CTapTOBHUI peHTHHT He MeHIe 60% Bif
Rc, To0TO 24 6aJIH.

Ex3amenauyinina cknadoesa mkanu nopisHioe: Re = 60 6aJiB
TakuM YMHOM, pEUTHUHTOBA IIKaJIa 3 TUCIMUILUTIHU CKIIAJIaE:

R =40+ 60 =100 0axis.

3). Exzamen. Kpurepii oriHioBaHHs. 3aBAaHHs MICTUTh JIBa TEOPETUYUHI MMUTAHHS, KOXKHE 3
axux omiHioThesA y 30 6amis. Bevoro 2x30=60 Gais.

HapaxyBanHst 6asiiB 3a eK3aMeHallliHy BiAMIOBIIb:

- moBHa BiAMOBiAb (He MeHIe 90 % moTpidHoi iHopmariii) 55-60 Gais;

- IOCTaTHBO MOBHA BiAMOB1Ib (He MeHIe 75 % nmoTpiOHo1 iHdopmartii) 45-54 Ganis;

- HEeTIOBHA B1MOB11b (He MeHIe 60 % notpioHoi iHbopmartlii) 36-44 Gaitis,

- He3aJI0BUIbHA B1AMOB1 b (MeHIIe 60 % moTpioHoi iHdopMarrii) 0.

Tabnuis BiANOBIAHOCTI PEUTHHTOBUX OaJTiB OI[IHKAM 33 YHIBEPCUTETCHKOIO IIKAJIOKO:

Kinvxicmo 6anis Ouyinka
100-95 BigmiaHO
94-85 Jyxe nobpe
84-75 Jobpe
74-65 3a0BLIBHO
64-60 JlocTaTHRLO
Menmie 60 HeszanoBiipHO
He BukoHaHi1 yMOBU He fomymeHo
JIOTTYCKY

9. JlonarkoBa indgopmauis 3 TUCHMILTIHU (OCBITHHOI0 KOMIIOHEHTA)

[lepenik muTaHb, IKi BAHOCSITHCS HA CEMECTPOBUM KOHTPOJIb:

Hanomarepianu: OCHOBHI MOHSTTSI, BIACTUBOCTI Ta 3aCTOCYBaHHS
Po3mipHi epexTu B HaHOMaTEpiaiax

TpuBUMIpHI HAHOCTPYKTYPH

JIBOBUMIpHI HAHOCTPYKTYPH

OOHOBUMIPHI HAHOCTPYKTYpHU

HynbBUMIpHI HAHOCTPYKTYpPH

[Topucti Ta 6ioMOp(HI HAHOCTPYKTYPHU

Metoau q0CIiIPKeHHST HaHOMaTepiasliB

N OThwWDE
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9. Monudikarii Byriemto. ['paden.
10.Moaudikauii Byrneio. OynepeHu.
11.Monudikarii Byrieio. Byriemnesi HaHOTpyOKH.
12.ByrneneBi HaHOMaTepiaal y €JIeKTPOHIII
13.CynepkoHaeHCATOPH.

14.HaHOTEXHONOT11 y COHAYHUX €TIEMEHTAaX.
15.MarHiTH1 HaHOMaTepiaau

CeptudikaTd NPOXOPKEHHS JUCTAHIIMHUX YW OHJIAWH KypCiB 3a BIJMOBIIHOIO
TEMaTUKOK MOXXYThb OyTH 3apaxoBaHl 32 YMOBM BUKOHAHHS BHMOI, HAaBEIECHUX Y
HAKA3I Ne 7-177 BIJ] 01.10.2020 P. «IIpo 3aTBepaKEeHHS TOJOXKEHHS IPO BU3HAHHS B
KIII  im. Irops  Cikopchkoro  pe3yjibTaTiB  HaBYaHHSA,  HaOyTHX Yy
HedopMabHIi/ iHOpMaTbHIM OCBITI».

Po6ouy nporpamy HaB4aJIbHOI JUCUUILIIHM (CHJIa0YC):

CruaaneHo jo1eHT kadenpu 3araabHoi (i3UKy Ta MOICTIOBaHHS (Pi3MYHHUX MPOIIECIB, K.(.-
M.H., UypcanoBa Mapuna BanepiiBna

YxBasieHo: kadgeaporo 3araabHo1 (13UKK Ta MOJIEIOBAaHHS (DI3UYHUX MPOIIECIB (TIPOTOKOI
Ne 1/06-25 Big 25.06.25)

Ioroxxeno MetoauuHor komiciero DM (ipotokost Ne 10 Big 27.06.25)
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