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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 2
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

PoGoua mporpama HaBuanmbHOi auciumiinn BK.11 «CkaHyBanbHa 30HI0Ba HaHOIHXKEHepis Ta
MIKPOCKOITS» € HOPMAaTHBHUM JOKYMEHTOM, SKHA pPO3pOOJICHWI Ha OCHOBI OCBITHBO-HAYKOBOL
nporpamu, aaini OIl, (3arBepmxena Buenoro pagoro Incruryry disuxku HAH Ykpainu, nporokosom Ne 10
Bix 26 xoBTHsA 2023 poKy) MiArOTOBKH 37400yBada TPETHOTO PIBHS BIAMOBITHO O HABYAIBHOTO TIJIAHY
crnenianbHOCTI 104 «Di3uka Ta acTpOHOMIsD»
IlepenymoBa BuBueHHsi. HaBuanpamii kypc BK.11 «CkanyBajgpbHa 30HJ0Ba HAHOIHXKEHEpIS Ta
MIKpPOCKOMIis»: aTOMapHi KJIacTepu» € CKIIAJ0BOI0 LUKIY MpodeciiHoi MAroTOBKU (axiBLiB TPETHOTO
OCBITHBO-KBasTi(pikamiitHOro piBHA “mokTop (imocodii”. Ilporpama Kypcy opieHTOBaHA Ha acIipaHTIB, SKi
CaMOCTIHO a0 TiJ] KEPIBHULITBOM HAyKOBOTO KEpIBHHMKA IUIAHYIOTh Ta 3/IHCHIOIOTH HAYKOBI JOCIIDKEHHS
BIAMOBIZTHO 70 IUIaHIB HaBUaHHS y acmipaHTypi. Kypc po3poOnieHuii 3 Opi€eHTaIli€r0 sIK Ha acIipaHTIB, sKi
CrieLiami3yoThcsl y 005acTi (hi3UKH TBEPIOTO TiNIA, TAK 1 HA CITyXadiB, K CIELIaTi3yIOThCS Y IHIIMX HaNpsMax
(hI3UKH Ta aCTPOHOMIi.
Meta naBuaabHoi nucuumiina. BK.11 «CkanyBanpHa 30H10Ba HAHOTHXKEHEPIS Ta MIKPOCKOTIIS):
dhopmyBaHHS y MaiiOyTHIX HayKOBI[IB TEOPETUYHUX 3HAHBb, IPAKTUIHUX YMiHb Ta HABUKIB 3 MPUHITUIIIB,
METO/IB Ta MOXJIMBOCTEH CKaHYBaJIbHOI 30HJIOBOT HAHOIHXKEHEpIi Ta MIKPOCKOMIi, IO J03BOJIATH iM
CTBOPIOBATH, JOCHIKYBaTH Ta IHTEPIPETYBATH SAKICHI Ta KIJIbKICHI XapaKTEPUCTUKUA HU3bKOPO3MIpPHUX
CUCTEM, BUSIBJISITH 3aKOHOMIPHOCTI MK XIMIYHUM CKJIaJIOM, TIOBEPXHEBOIO Ta €JICKTPOHHOIO CTPYKTYPOIO
1 I3MYHUMU BIACTHBOCTSIMH TaKUX CUCTEM.
3micT HaBYaJbHOI JMCHMILIIHM. TeopeTW4Hl Ta TpPaKTUYHI 3HAHHS, HAOyTI NPU BUBYEHHI
mucuumutinn BK.11 «CyOnanomarepianu: aromapHi Kiactepw» (OpMyrOTb CHCTEMAaTHYHUX 3HAHb 3
po3ainy (i3ukH, Mo BUBYa€E 6a30BI METOJAMKHU Ta METOJIH, K1 JO3BOJISIFOTh aHATI3yBaTH OyJ0BY PEUOBUHH
IIpenmerom HaByaabHoi aucuumiainm BK.11 «CkanyBanbHa 30HIOBA HAHOIHXKEHEpIS Ta
MIKPOCKOITISD) € TPHHIIMIN, METOIW Ta MOXJIMBOCTI CKaHyBaJbHOI 30HIOBOI HaHOIHXEHEpii Ta
MIKPOCKOMIT ISl JOCHIJKEHHS! HU3bKOPO3MIPHUX CHUCTEM, TOILO
- OcHOBHUMM 3aBJaHHAMHM HaByaabHol ucoumiainm BK.11  «CkanyBanbHa  30HA0Ba
HAHOIH)KEHEPisl Ta MIKPOCKOMIS» € HAaBYUTH AaCMipaHTIB NPAIlOBaTH 3 BUKOPUCTAHHSM METOIB
CKaHYBJIBHOI 30HJOBOi MIKPOCKOMIi, IHTEPIPETYBaTH OTPHUMAaHI pPE3yJbTaTH, BUKOPHCTOBYBATH
OTpPHMaHI Pe3yJbTaTH y 1X HayKOBiil poOOTi.

- O3HAaOMUTH acHipaHTIB 3 CyYaCHUMH METOJaMH Ta MarepiajJjaMd CKaHyBaJbHOi 30HIOBOL
HaHOIH)KEHepii Ta MIKpOCKOIIii Ta iX MPaKTUYHUM 3aCTOCYBaHHSM;

- 3(opmyBatu ¢i3uuHEe MHUCICHHS Y acIipaHTIiB B MEXax Marepialy, IO BHBYAEThCA. JMCIMIUTIHA TOTYye
aCHIpaHTIB JI0 CIIpUIMaHHS MaTepialy CIELKYPCiB, epeadaueHIX POTrPaMoIo Crieliami3artii

daxoBi NporpamMHi pe3yJbTaTH HABYAHHS (BUMOT'H /10 3HAHb TA BMiHb)

B pe3ynbTari BUBUEHHS HABYAIbHOI JUCHUIUTIHY aCHipaHT MOBHHEH



3naru:

OCHOBHI TMOHATTA KypCy, BHKJIQACHI y Tporpami; po3yMITH MNPUHIUIHA POOOTH CydYaCHUX

MIKPOCKOMIYHUX METOJIB BHUBYEHHS MaTepialiB, iX MOXJIHMBOCTI, OOJIACTh MNPAKTUIHHUX

3aCTOCYBaHb.

Ywmirn:

3acTocyBaTH HAOyTI 3HAHHSA Ha HAyKOBO-JOCTITHUX, HABYAIHHUX YCTAaHOBAaX Ta Ha BUPOOHHYMX

i AIPUEMCTBAX.

3aBraHHsaM HaB4yaabHOI aucuuiuting (BiagmosinHo m0 mepeqaiky OII) BK.11 «CkanyBanbHa
30H/10Ba HAHOIHXKEHEPis Ta MIKPOCKOIish» HA0yTH KOMIIETEHTHOCTE:

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

Cneuianeni: CK1, CK2, CK5, CK6

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



3. TemaTnuHMid TJIAH
(cTpyKTypa 3aJ1iKOBOTO KPEAUTY)
3 HaB4abHOI quctuiuiinu BK.11 «CkanyBanbHa 30H10Ba HAHOIHYKEHEPIs Ta MIKPOCKOITIsH)
(2 xypc — 2 cemecTp)

Jleknii, | IIpaktuuni, | CamocTiiina | Pa3zom,

Ne 3micT
rof. roji. podora, roj. rof.

1. | Jlekuis 1. Bceryn. OcHoOBHI eramu
PO3BUTKY  CKAaHYBAJIBHOI  30HIOBOL
Mikpockonii. OCHOBHI NPUHLMIIN Ta 3 0 7 10
TOHSTTS CKaHyBaJIbHOT 30HJ0BO1
MIKPOCKOTII].

2. | Jlekuii 2. BynoBa, XapakTepUCTUKU Ta
MOXJIMBOCTI  30HJOBHUX MIKPOCKOTIIB. 3 3 7 13
CkaHepu 30H/I0BHX MIKPOCKOIIIB

3. | Jlexmisa 3. Ilpunagu ams mperu3ifHOTO
NepeMillIeHHs 3pa3Ka Ta 30H1y

4. | Jlekuii 4. 3axucr 30HIOBUX
MIKPOCKOTIIB BiJ] 30BHIIIHIX YHHHUKIB

5. | Jlekmii 5 ®opmyBanHs Ta 00poOka
300paXeHb CKaHyBaJIbHUX 30HJOBUX 3 3 7 13
MIKPOCKOITIB

6. |Jlexkuii 6. CkanyBambHa TyHEJbHA
Mikpockorrisi. [IpuroryBanHs BicTps 1j1s
CKaHYBaJILHOTO TYHEJIBHOTO 3 3 8 14
Mikpockora. [IpuroryBanHs 3pa3kiB.
OTpumaHHA Ta aHali3 300paXKEHb.

7. | Jlekmis 7. ATOMHO-CHIIOBA
MiKpocKomisi. PexxumMu aToOMHO-CHIIOBOT
MIKPOCKOITIi. OcHoBHU Ta
JTOTIOMIKHHH CUTHAJIM  30HJIOBHX
natuukiB. [IpuroTyBaHHs 3pa3KiB.
OTpumaHHS Ta aHali3 300paXKEHb.

8. | Jlekmis 8. EnexkrpocuioBa MiKpOCKOMis 3 0 8 11

9. | Jlekuis 9. MarsiTHO-CHIOBa
MIKpPOCKOIIisI

10. | JIexmii 10. BimmkHBOIIONIBOBA ONTHYHA 3 0 7 10
MIKpPOCKOIIist

Beboro 30 15 75 120

MeToanyHe 3a0e3ne4eHHSI HABYAJIBHOI TUCHMUILTIHA 320€31eYyI0Th:

OTIOpPH1 KOHCIIEKTH JICKI[ii, 6107110Te€4HI MOCIOHUKH 31 CIUCKY PEKOMEH0BAHOI JIITepaTypH, €ICKTPOHHI
NMOCIOHMKH, MYJIBTUMEAIWHI Tpe3eHTalii, Aif04i HOPMAaTHBHO-TIPABOBI 3aKOHOJABUl aKTW YKpaiHH,
JOB1IKOBO-1H(OpMaIliiiH1 IHTepHET-Kepena TOIIO.



4. 3MicT HABYAJBLHOI JUCIUILTIHA
BK.11 «CkanyBanpHa 30H70Ba HAHOTH)KEHEPIsSI Ta MIKPOCKOTTis»

1. Tema 1. Beryn. OcCHOBHI eranmu pPO3BUTKY CKaHYBaJIbHOi 30HAOBOi Mikpockorii. OCHOBHI
MIPUHITUIIN Ta TTOHATTS CKaHYBaJIbHO1 30HJI0BOT1 MIKPOCKOTIIi.
Jliteparypa: 1-3, 5

2. Tema 2. bynoBa, XapakTepUCTUKH Ta MOMJIMBOCTI 30HIOBUX MIKpocKkoriB. CkaHepu 30HIOBUX
MIKPOCKOITIB
Jliteparypa: 1,2,4, 5

3. Tema 3. [Ipunaau 115 Ipenu3iHHOTO MEPEMIIIICHHS 3pa3Ka Ta 30HIy
Jliteparypa: 1,2,4, 5

4. Tema 4. 3aXuCT 30HI0BHX MIKPOCKOITIB BiJ] 30BHIITHIX YAHHUKIB
Jlitepatypa: 1, 5

5. Tema 5. ®opmyBaHHs Ta 00poOKa 300pakeHb CKaHYBAJILHUX 30HOBUX MIKPOCKOTIIB
Jliteparypa: 1,2,4, 5

6. Tema 6. CkanyBajbHa TyHelbHa Mikpockoris. [IpuroryBaHHs BICTpS MJi1 CKaHYBAJIBHOTO
TyHEJIBHOTO MiKpockomna. [IpuroryBanus 3pas3kiB. OTpuMaHHs Ta aHaJi3 300paKeHb.
Jliteparypa: 1-4, 5

7. Tema 7. ATOMHO-CWJIOBa MiKpoCKomis. Pexxumu atoMHO-CHIIOBOiI Mikpockomii. OCHOBHUN Ta
JTOTIOMDKHMM CHTHAdu 30HAOBHX JaTdmkiB. [lpuroryBanHs 3paskiB. OTpuMaHHs Ta aHaji3
300pakeHb.
Jliteparypa: 1-4, 5

8. Tema 8. EnekTpocuiaoBa MiKpOCKOITis
Jliteparypa: 1,2, 5

9. Tema 9. Mar"iTHO-CHIIOBa MiKPOCKOITIsI
Jliteparypa: 1,2, 5

10. Tema 10. bamxHBONOIFOBA ONTUYHA MIKPOCKOTIIS

Jliteparypa: 1, 2.

5. IlpakTu4Hi 3aHATTH
3 HaB4yanbHOI auctumiing BK.11 «CkanyBaiibHa 30H0Ba HAHOTH)KEHEPIsl Ta MIKPOCKOTI1S»

[IpakTHyHe 3aKkpiljieHHs JEKIIIHOro Mmarepially Ta HayKOBi JIOMOBIJI aclipaHTa IMOB’s3aHI 3 TeMaMH
JIEKIIH 1 € YACTUHOIO 3MICTY JUCIUILTIHA
6. Camocriiina po0oTa
3 HaB4yabHOI Auctumiing BK.11 «CkanyBaiibHa 30H0Ba HAHOTH)KEHEPIsl Ta MIKPOCKOTI1s

Ne 3MicT caMOCTiiHOT poOOTH acmipaHTiB Obcsr, roguH
BuBuenns marepiany jaekiii 30
OmpairoBanHsi Marepiaiay, 10 BUHECEHMH Ha caMmocTiiiHe | 45
BHUBUYCHHS

Ycboro 3a HABYAJIbHY IUCHUILIIHY 75




7. MeToau BUKJIaJaHHA
3 HapuanbHOI guctuiTing BK.11 «CkanyBanbHa 30H10Ba HAHOTHXXEHEPIsl Ta MIKPOCKOTIisD»
VY mporieci BUKJIaIaHHs JUCITUTUTIHA BUKOPHUCTOBYIOTHCS TaKi METO/IH:

1) MeTou oprasizariii Ta 31iiiCHeHHSI HaBYAIbHO-TTI3HABAIBHOI AisUTLHOCTI (Oeciia, JIeKIIis; UTIoCcTpartis;
nmabopaTopHi poboTH, pedeparn; camocTiiiHa podoTa CTYICHTIB);
2) METOIM CTUMYJIIOBaHHS i MOTHBAIIil HABYAJIbHO-TTI3HABAIBHOL TisSTbHOCTI (HaBYAIbHI IUCKYCIT,
MOJYJBbHO-PEUTHHTOBa CUCTEMA 3HAHB);
3) METOIU KOHTPOJITIO (CAMOKOHTPOJIIO, B3aEMOKOHTPOITIO), KOPEKIIii (CaMOKOPEKIIii, B3aEMOKOPEKIIii) 3a
e(heKTUBHICTIO HABYAJIbHO-ITI3HABAJIBHOT AISITBHOCTI.

8. PeiiTuHroBa cucreMa OiHIOBAHHS
3 HaBuanbHOI auciuiutinu BK.11 «CkanyBanbHa 30H10Ba HAHOIHKEHEPIS Ta MIKPOCKOITIs

OcHoBHMMH (OpMaMu OpraHizauii KOHTPOJIIO y TpOIeci BUBUEHHs CTYAEHTaMM JIAHOi TUCHUIUIIHU €
IHIUBIyanbHa, TPyMoBa Ta (poHTaIbHA TIEPEBIpKa 3HAaHb, BMiIHb Ta HABUYOK CTYJEHTIB (yCHa Ta
MUChbMOBA). PEHTHHT acmipaHTa CKJIaAaeThCsl 3 HACTYITHUX OTPUMaHUX OaiB:

1. Excnpec-konTposb — 20 6aiiB. (yCHE ONMUTYBAaHHS Y CaAMOCTiMHI pOOOTH IIiJl Yac HaBYAJIHLHOTO

po1Iecy)
2. IlpaktuuHi 3aHATTS Ta camocTiitHa pobota — 40 GatiB.
3. Ex3amen — 40 6autiB.
3aoxouyBasbHi Ta mTpadHi 6aan

1. Tlpu BiaCYTHOCTI Ha JEKIi1/MPAaKTUYHOMY 3aHSTTI 6€3 MOBaKHUX MPUYHH -2 Oanu

2. Ilomana B >KypHaJ CTAaTTS YM BUCTYI Ha KOH(pepeHIIii 3a Temoro Kypcy +10 Garis.

Cyma sxk mTpadHUX TakK 1 320X04yBaHUX OalliB po3paxoByeThes 3a ¢popmynoro 0,1R, ne R — 3aranbna

KUTIBKICTH OajiB, 1 HE Ma€ MEPEBHINYBATH B miyioMy 10 Gatis.

Ixana BinmoBinHocTi OiHOK

PeiiTunrosa . PeiiTuHr y
. 3Ha4eHHs OUiHKH . o
OliHKA BigcoTkax, %
BinminHo — BigMiHHUI piBEeHb 3HaHb (YMIHB) B MEXax
A 000B’3KOBOT0 MaTepiay 3, MOXKINBUMH HE3HACHUMHU 90-100
HEIOJIIKaMU.

Jlyske 100pe — 10CTaTHRO BUCOKUI piBEHb 3HAHb (YMiHb) B
B MeXKax 000B’SI3KOBOTO MaTepiary 0e3 CyTTeBUX (TpyOuX) 82-89
TTOMMUJIOK.

Job6pe — noOpwuii piBeHb 3HaHb (YMiHb) B MEKaxX 000B’I3KOBOTO
MaTepially 3 He3HaYHOIO KiJIbKICTh TOMMUJIOK.
3a10BIILHO — TTOCEPETHI PIBEHB 3HAHb (YMiHB) B MEXaxX
000B’sI3KOBOTO MaTepiaiy i3 3HaYHOIO KUIBbKICTIO HE/IOJIKIB,
JOCTATHIN I TOAAJIBIIOTO HaBYaHHS a0o0 K mpodeciitHol
TISIIBHOCTI.

JlocTaTHBO - MiHIMAJIBPHO MOXJIMBUH JOITYCTUMUN PIBEHb 3HAHB
(yMiHB) B Mekax 000B’3KOBOr0 MarTepiainy.
He3anoBiIbHO 3 MOKJIMBICTIO TOBTOPHOTO CKIATaHHS —

HE3aJ0BUILHUN PiBEHb 3HAHb (YMiHb) B MEXaX 000B’I3KOBOTO 35.59
MaTepiay 3 MOXKJIMBICTIO IOBTOPHOTO MepPeCcKIaJaHHs Micis
CaMOCTIMHOTO TOOTPAIIOBAHHSL.

He3anoBinbHO 3 3 000B’13KOBUM MOBTOPHUM BUBUYEHHSIM KypCy —
F HU3bKUH piBEHb 3HaHb (YMiHB) B MEXaxX 000B’I3KOBOTO 1-34
Marepiany, [0 BUMarae MoBTOPHOTO BUBYEHHSI MaTepiaiiB Kypcy.

75-81

69-74

60-68

FX

9. OpicHTOBHUII NepeJlik eK3aMeHalliiHMX NUTAHb
3 HaB4yanbHOI auctumiing BK.05.09 «CkanyBanbHa 30H10Ba HAHOTHKEHEPis Ta
MIKPOCKOITiSI»



1. [TepeniviTh OCHOBHI €Tammy PO3BUTKY CKaHYBaJIbHOI 30H0BOI MiKPOCKOTTIi.

2. OnuiIiTh NPUHLIUI pOOOTH CKaHYBAJIBHOTO 30HJOBOTO MIKPOCKOITY.

3. CxaHyBaJIbHI €JIEMEHTH 30HIOBUX MIKPOCKOIIIB, iXHI THUIIH, IEPEBArd Ta HEJIOIIKH.

4. ITpucTpoi npenu3iiHoro nepeMilnieHHs 30H1y Ta 3paskKa.

5. SIkuM YMHOM MO’KHA 3aXMCTHTH 30HJIOBHI MIKPOCKOT BiJ] BIUTUBY IIIyMiB, BiOpalliif Ta 3MiHU
TeMieparypu?

6. [TepeniunTh MOXIUBI MPUYUHU BUKpHUBIICHh HA C3M- 300pakeHHSX.

7. Meron BiaHoBiIeHHs noBepxHi C3M 1o 11 300paeHHIO.

8. OnuuIiTh MPUHIUIT POOOTH CKaHYBaJLHOTO TYHEJIBHOTO MIKpOcKomy. HaBeniTh mepeBaru Ta HEAOTIKH
MOPIBHSHO 3 iHIKUMU MeTonamu C3M.

9. OnumIiTh METOANUKY MPUTOTYBAHHS BICTPb JIJISl CKAHYBAJIBHOTO TYHEJIBHOTO MIKPOCKOITY.

10. HaBeniTh OCHOBHI €IEMEHTH CUCTEMHU YIPaBIIHHS CKaHYBaJIbHOTO TYHEIHLHOT'O MIKPOCKOITY.

11. OcHOBHI IPUHITUIIA CKaHYBAJIBHOI TYHEIBHOI CTIEKTPOCKOITI1.

12. OnumiTe NpUHIKI POOOTH aTOMHO-CHUIIOBOTO MIKPOCKOITY, peXKUMHU poOOTH, TIEpeBaru Ta HeT0JIiKU
MOPIBHSHO 3 iHIMKUMH MeToaamu C3M.

13. HaBeniTh OCHOBHI €JI€MEHTH CUCTEMHU YNPaBIiHHS aTOMHO-CHIIOBOTO MIKPOCKOITY.

14. OcHOBHI eTanu NPUTOTYBAaHHS KAHTUJIEBEPiB

15. OnumiTe NpUHIKI POOOTH €IEKTPOCUIOBOTO MIKPOCKOITY.

16. OnumIiTe TPUHITUIT POOOTH MarHiTOCUIIOBOTO MIKPOCKOITY .

17. OnuimiTe TpUHIKI POOOTH OIMKHBOMIOIBLOBOTO ONTHYHOTO MIKPOCKOITY.

18. OnuiiTh METOIUKY MPUTOTYBAaHHS 30HY OJM>KHBOIOIBOBOTO ONTHYHOTO MIKPOCKOITY.

19. OnuiTe METOA KOHTPOJIIO BiICTaH1 30HA-ITOBEPXHS B OJIMKHBOIIOJIIEOBOMY ONTUYHOMY MIKPOCKOTII.
20. OnumiTe MOXIHBI KOH(DITyparii OJIMKHBOIIOIFOBOTO ONMTUYHOTO MIKPOCKOITY.

10. PekomenoBaHna Jiiteparypa
3 HaBuabHOI auciuiutinu BK.11 «CkanyBanbHa 30H10Ba HAHOIH)KEHEPIS Ta MIKPOCKOITis»

OcHoBHa:
1. AM. TI'opstuxo, C.I1. Kynuk, O.B. IIpokonenko, OCHOBH CKaHYI0UO01 30HI0BOI MIKpOCKOMIi Ta
CHEKTPOCKOIii, HaB4. MoCiOHMK, yacTurM 1, 2 — K.: Pamiodiznunuii pakynsTeT KuiBchkoro
HallloHaNbHOTrO yHiBepcuTeTy iMeHi Tapaca IlleBuenka, 2011-2012.
2. OcCHOBU HaHOEJIEKTPOHIKHU: y 2-X KHUTaX. KH. 2. «Marepianu, TeXHOJ0r1i 1 PyHKITIOHATBHI
npuctpoi»/ I.M. 3asuyk, 0.1. SIkumenko, A.T.Opnos, B.M. Cnisak, O.B. boraan, B.M. KoBais— K:
HTVYVY «KIIl», 2016. — 350 c.

3. [Momnasko 0. M. Hano¢i3zuka, HaHOMaTepiaiu, HAHOEJIEKTPOHiKa: HaBY. OCiOHUK. — KuiB: B-BO
«KIII», 2012. - 300 c.
4. Kogrtyn I'. I1. Hanomatepuansl: TexHonoruu u marepuanosenenue / I'. I1. KoryHn, A. A.
BepeBkun ; XapbkoB. Qpu3.-T€XH. HHCTUTYT. — Xapbkos, 2010. — 73 c.
5. Tyzsk O.41., Kypask B.KO. OcHOBU eeKTpOHHOT Ta 30HA0BOI MIiKPOCKOITi{, HABY. MOCIOHUK, —
JIeBiB: JIHY imeni IBana ®@panka, 2012. — 296 c.

JlonaTkoBa:
1. O.I1. Tkau. Hanomatepianu i HAHOTEXHOJIOTII B Mpuiiafo0yaAyBaHH1: HaBY. MOCIOHHUK. — Cymu:
Cymcbkuii nepxkaBHuil yHiBepcuteT, 2014. - 127 c.
2. Hanomatepianu 1 HAHOTEXHOJIOT11: HaBUaNbHUM NociOHMK / A3apenkoB M.O., Hexmrogos .M.,

bepecner B.M., BoeBoain B.M., [Torpe6nsik O./1., Koryn I'.I1., Co6ons O.B., Y noBunpkuii B.I'.,
JlutoBuenko C.B., Typ6in I1.B., Unmkana B.O. - Xapkis: XHY imeni B.H. Kapasina. - 2014. — 322 c.
3. Hanopa3smepHble cucTeMbl 1 HAaHOMaTepuanbl: uccienoanus B Ykpaune / JI. FO. ABneesa, E. A.
ABpameHnko, E. B. Akcenenko [u ap.]| ; HAH Ykpaunsl. — Kues : Akanemnepuoauka, 2014. — 766 c.

4. O.M. Hazapos, M.M. Humenko. Hanoctpykrypu ta Hanorexnomorii (Kuis: HAY, 2012). —248
c.



5. S.I. Sidorenko, D.L. Beke, A.A. Kikineshi. Material science of nanostructures (Kyiv: Naukova
Dumka, 2002). — 329 p.

6. B.B. Ilorocos, F0.A. Kynunpskuii, A.B. ba6iu, A.B. Kopotys, A.Il. IlImak. Hanodizuka i
HAaHOTEXHOJIOT1i: HaBYaIbHUM nociOnuk (3amopixoks: 3SHTY, 2011). — 380 c.

7. H.A. Azapenkos, B.M. bepecnes, A.Jl. [lorpe6nsik, JI.B. Manukos, [1.B. Typ6us.
Hanomarepuanpl, HAHOTIOKPBITHS, HAHOTEXHOJOTHHU: YdeOHoe mocodue (XaprkoB: XHY um. B.H.
Kapaszuna, 2009). — 209 c.

8. ®dusnka TBEPAOTOo TeJa: YHIUKIONETUICCKUN cioBaph: B 2-X T. (pena. B.I'. bapesaxTap u ap.). T.1
(Kues: Haykona Jlymka, 1996); ®u3nka TBepAOro Tea: SHIUKIONEIUYECKUNA CIoBaph: B 2-X T. (pe.
B.T". bapesaxTap u ap.). T. 2 (Kues: HaykoBa Jlymka, 1998).

9. Sulabha K. Kulkarni. Nanotechnology: Principles and Practices. 3rded. -New Delhi: copublished
by Springer international publishing, Cham, Switzerland, with Capital publishing company, 2015 — 403

p.
10.  3asuyk JI. M. HanoTexHOOTIi 1 HAHOCTPYKTYpH: HaBY. TOCIOHUK. — JIbBIB: B- BO «JIbBiBCBKa
noitexHikay, 2009. - 580 c.

11.  Meroau Hanomitorpadii: HaykoBe Bunanus / B.B. [leTrpos Ta iH.; [HCTUTYT mpoGiiem peecTparii
inpopmanii HAHY. — Kuis: HaykoBa nymka, 2015. — 264 c.

12. ®i3uyHi OCHOBH MIKpO- 1 HaHOENeKTpoHiku: miapyunuk / M.I". Haxonxkin, [1.1. llexa. — Kuis:

KHY im. T.I'. llleBuyenka, 2005. — 432 c.



