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1. Onuc HABYAJBHOI JUCIHUILIIHA

HalimenyBaHHS OKa3HUKA

l"amy3b 3HaHb, CHIEIANBHICTS,

OCBITHS IIPOTpamMa, piBeHb BUILOT

OCBITH

XapaKkTepucTHUKa

HaBYaIbLHOI JUCHUILIIHA

(Oenna chopma
HABYAHHSL)

KinbkicTh KpeauTiB — 5

Kinbkicte MoayiB — 1

KinbkicTh 3MiCTOBHUX
MOAYIIB — 2

[nauBinyanbHe 3aBIaHHS —
PP

3arajgpHa KUIBKICTh TOINH
— 72/78

KibKICTE THIKHEBUX
TOJIMH 151 ICHHO1 (hopMu
HaBYAHHS:

ayAUTOPHUX — 72
caMoCTiiHO1 poOoTH
cTtyaeHTa — 78

I'any3b 3HaHB
15 «ABTOMAaTH3aIlis T
npunaao0yIyBaHHS»

CrneniajbpHicTh
153 «Mikpo- Ta HAaHOCUCTEMHA
TEXHIKa»

OcgiTHs nporpama
«MIKpO- Ta HAHOCUCTEMHA
TEXHIKA)

PiBenns BHuIIOI OCBITH:
nepiuii (0akasaBpChKU)

O00B’s3K0Ba

HaBuanbHmuii pik

2022/2023

Cemectp

6-i1 (HopMaTUBHUI
TEpMiH
HaBYaHHS)

Jlexknii’

56 roguHu

IMpakTuyni’

16 roquuun

JlaGopaTopni

HEMAeE

Camocriiina po6ora

78 roguH

Bua koHTpOJIIO

MOJyJIbHUIA KOHTPOJIb,

1CIIUT

CriBBiAHOIIEHHSI KITBKOCTI TOJUH ayAUTOPHUX 3aHATH J0 CAMOCTIHHOT pOOOTH CTAaHOBUTD:

72/78 =0,9.

* .
AynuTtopHe HaBaHTaXXEHHS MO)Xe OyTH 3MEHIIeHe a0o 30UIbllIEeHE Ha OAHY TOJIUHY

3aJICKHO Bi,[[ PO3KIIaly 3aHATDh.




2. MeTa Ta 3aBAaHHA HABYAJBLHOI AUCHUILTIHA
MeTta BUBYEHHS: O3HAOMUTH 3 O0JIaTHAHHSAM 1 METOAAMH OTPUMaHHS HAaHOCTPYKTYD.

3aBaaHHs: HABYUTH NPOEKTYBAaTH NATUMKH, MPUCTPOi 1 CUCTEMH Ha OCHOBI HaHOTPYOOK,
3aCTOCOBYBAaTH HAaHOTPYOKH B €MICIHHIN Ta ONMTOEIEKTPOHIII.

3rifHO 3 BUMOTaMH OCBITHBO-TIPO(ECiHHOI MporpamMu CTYJIEHTH MOBHHHI IOCSATTH TaKHX
KOMITIETEHTHOCTEH:

3K 10. 3garHicTh 10 TOIIyKY, 00poOIeHHS Ta aHami3y iH(GopMaIIii 3 pi3HUX JHKEPEIT.

3K 14. 3gaTHicTh BUUTHCS 1 OBOJIOAIBATH Cy4aCHUMU 3HAHHSMU Ta TEXHOJOTiSIMHU.

®K 38. 3matu npo 006JaJHAHHSA i METOAM OTPUMAHHA HAHOCTPYKTYp Ta OCOOIHMBOCTI Ix
3aCTOCOBYBATH y BUMIPIOBANIbHIN TEXHIIIL.

IIporpamui pe3y.1bTaTH HABYAHHA:
IMPH1. OnwmcyBatu mnpuHOMN Aii 1 TepeBipaATH (YHKIIIOHYBaHHS MPUCTPOIB MIKpO- Ta
HAaHOCUCTEMHOT TEXHIKH 32 IOTIOMOTOI0 HAyKOBUX KOHIIEMIIINA, TEOPii Ta METOIIB.

MizkaucuuniaiHapHi 3B A3KM: BUBYCHHS TUCHUIUTIHUA IPYHTYEThCS HA TEOPETUUHUX 3HAHHIX
3 KypciB «EnekTpoHHI mpuCTpoi BUMIPIOBaIbHOI TEeXHIKH», «OCHOBH MPOEKTYBaHHsS 3aco0iB
BUMIpIOBaJIbHOI TexHIKW», «biodizuka Ta OlomexaHikay, «EmexkTpoHHa Ta MiKpompolecopHa
TeXHIKa» Ta € 0a3010 I BUBUYCHHS TaKUX IHCIHUILIIH, K «TeXHOJIOris BHUIOTOBJIECHHS 3aco0iB
BUMIPIOBAJIbHOI TEXHIKNY, «OCHOBH B3a€MOY3TO/DKEHHS B 3aC00aX BUMipPIOBATBHOT TEXHIKI.

3. IlIporpama HaBYAIbHOI AU CHUILIIHA

Moayas 1

3micToBHUIT MoayJIb 1

TEMA 1. CTAHOBJIEHHA 1 PO3BUTOK  HAHOTEXHOJIOI'H 4K
MDKJIUCLMITITHAPHOI TAJTY 31 AISJIBHOCTI

OcHOBHI TOHATTS 1 Bu3HaueHHS HanHoedexTn 1 HaHOOO'ekTH B TpUpomi. «IHTYITHBHI»
HAHOTEXHOJIOT11

TEMA 2. METOIU AIATHOCTUKM HAHOCTPYKTVYP

Oco06smBoCTI 1arHOCTUKM HaHOOO'ekTiB. CkaHyroua 30HAOBas Mikpockomis. CkaHyrodas
TyHEeJIbHA MIKpPOCKOMisA. baraTodyHKIIOHATBHICTE METOJIB CKaHYHYOi 30HI0BOI MIKPOCKOTIIi.
CriekTpanbHi MeToAu JociipkeHHs. DoToemiciitHa crieKTpockoris. MarHiTHUN pe30HaHC.

TEMA 3. OCHOBM KOHCTPYIOBAHHA  OB'€KTIB HA  ATOMHO-
MOJIEKYJIIPHOMY PIBHI

CrmazHi 1 BUCX1HI MIAX0U. ATOMHI KJIaCTepH K eJIeMeHTapHi1 00'ekTH caMo300pku. MeTtoau
OTpUMaHHS KjacTepiB. TexHomorii (opMyBaHHS NOBEPXHEBUX MIApiB 3 aTOMapHOIO TOYHICTIO.
[Ipernu3iitHa mitorpadis.

TEMA 4. CTPYKTVYPA I BTACTUBOCTI HAHOCTPYKTYPHUX MATEPIAJIIB

CtpykTypHi 0c00JMBOCTI HaHOMartepianiB. Di3WYHI BJIACTUBOCTI. XIMI4HI BJIACTHBOCTI.
[puniunu knacudikailii HaHOMaTepialiB.

TEMA 5. HAHOIIOPOUIKH

Oco0aMBOCTI CTPYKTYpPH 1 BIACTHUBOCTEH. 3aCTOCYBaHHS HAHOMOPOIIIKIB.

TEMA 6. BYTJIEHEBI HAHOCTPYKTYPU

AnotpornHi ¢opmu Byriemro. OCHOBHI MeToAu OTpuMaHHA (ynepeniB. BmactuBocti
dbynepena. HeByrnenesi ¢ynepenu. HeByrieneri Hanotpyoku. I'paden.

TEMA 7. OB'€MHI HAHOMATEPIAJIN

3arampHa XapaKTepUCTUKAa METOJIB OTpuMaHHs. OcOOJMBOCTI MEXaHIYHMX BJIACTHBOCTEH
HaHOMAaTepialiB, HAMIBYMHHUX IHTEHCHBHOI IutacTuuHoi  gedopmarieto.  bararomaposi
HAaHOCTPYKTYPHI TTOKPUTTS.



MonyabHU KOHTPOJIb

3MicTOBHUIT MOAYJIb 2

TEMA 8. OCHOBHI TAJIY3] BHKOPUCTAHHS HAHOMATEPIAJIIB I
HAHOTEXHOJIOT'TI

Kouctpykuiiini Ta  (yHKUIOHAJIbHI ~ HAHOCTPYKTYpHI — MaTepianu. HaHocTpykTypHi
KOHCTPYKILiKHI Marepianu. Hanokommosutu. [HCcTpyMeHTanpHi HaHoMatepiann. HaHocTpykTypHa
Kepamika. bioTexHooris 1 MeTuIHA.

TEMA 9. TIOTEHLIAJI 1 TIEPCIHEKTHMBU PO3BUTKY HAHOHAVYKU I
HAHOTEXHIKHA

[ToreHmian i mepcreKTUBU PO3BUTKY HaHOTeXHOJOTH. CorianbHi HACTI KK HAHOTEXHOJIOT1H.

MonyabHU KOHTPOJIb

4. CTpyKTypa HABYAJBHOI IMCUMILTiHI

Kinekicts ronua

Ha3zsa 3micToBHOTO MOy sl i T€M | Veporo Y tomy umcni
b i 71a0. C. p.
1 2 3 4 5 6
Moayasb 1
3MicToBHUI MOayJh 1
TEMA 1. CtaHOB/IEHHS 1 6 4 - - 2

PO3BUTOK HAHOTEXHOJIOTT SIK
MDKIMCIUTITIHAPHOT Tamy3i

JUSIIBHOCTI

TEMA 2. Metoau qiarHOCTAKH 16 6 2 - 8
HAaHOCTPYKTYP

TEMA 3. OcHoBH 18 6 2 - 10

KOHCTPYIOBAaHHS 00'€KTIB Ha
ATOMHOMOJIEKYJIIPHOMY PiBHI

TEMA 4. Ctpykrypa i 16 4 2 - 10

BJIACTMBOCTI HAHOCTPYKTYPHHUX

MaTepialiB

TEMA 5. Hanonopouiku 18 6 2 - 10

TEMA 6. Byrnenesi 18 6 2 - 10

HaHOCTPYKTYPH

TEMA 7. O6'emMHi HaHOMAaTEpiaIn 18 6 2 - 10

MoayJibHUI KOHTPOJIb 2 2 - - -

Pa3zom 3a 3micToBHUM Moayiem 1 112 40 12 - 60
3MicTOBHHUIT MOAYJIb 2

TEMA 8. OcHoBHI raiysi 20 8 2 - 10

BUKOPHUCTAHHSI HAHOMATEPIaiB 1

HAHOTEXHOJIOT1H

TEMA 9. ITotenmian i 16 6 2 - 8

TIEPCTIEKTUBU PO3BUTKY
HAaHOHAYKH 1 HAHOTEXHIKH
Moay/ibHHI KOHTPOJIb 2 2 - - -
Pa3om 3a 3micTOBHUM MOayJieM 2 38 16 4 - 18
Ycnoro rogna 150 56 16 - 78




5. Temu ceMiHAPCHKHUX 3aHATH

HaBuyanbHuM 1nj1aHOM HE nepeﬂ6aquo IIPOBCACHHA CeMiHapCBKI/IX 3aHATh.

6. Temu NMPAKTUIHHUX 3aHATH

Ne Kinpkictb
i Ha3zsa temu S
1 | Bunu 1 metoau BumiproBanb. [loxuOku BUMIpIOBaHb 2
2 | ®yHaaMeHTaIbHI SIBHIA B HU3bKOBUMIPHUX CTPYKTYpax 2
3 | EneMeHTH HU3bKOPO3MIPHHUX CTPYKTYP 2
4 | CTpyKTypH 3 KBAaHTOBUM OOMEKEHHSM, CTBOPIOBAHUM 2
30BHIIIHIM €IEKTPUYHUM TOJIEM
5 | Tpapuuiitai Metoau popMyBaHHS ILUTIBOK 2
6 | Meronu, 3acHOBaHI HAa BUKOPHCTAHHI CKAHYIOUHX 30HIB 2
7 | Hanomitorpadis. Camoperynodi mpouecu 2
8 | ®opMyBaHHS 1 BIACTHUBOCTI HAHOCTPYKTYPOBAaHUX MaTepialliB 2
Pazom 16
7. Temu 1a00paTOPHUX 3aAHATH
HapuanpauMm maaHoM He nepeadayeHe BUKOHAHHA J1a00paTOpHUX pOOiT.
8. Camocriiina po6ora
Ne Kinbkicth
i Hassa temn A
1 | 'a30eBTEKTHYHI HAHOCTPYKTYPOBAHI CUCTEMH Ta iX BJIACTUBOCTI 2
2 | Meronu oTpUMaHHs reTepOCTPYKTYP 4
3 | MarsiTokaJopuyHuid epeKT B HAHOCTPYKTYypax 4
4 | TepmoeneKTpruyHI BIACTUBOCTI HAHOKOMITO3UTIB 4
5 | MaraetusM HaHOCTPYKTYp. I'iraHTChKUI MarHiTOKATOPUIHUN 4
edeKT
6 | ®OHOHM B HAHOCTPYKTYPOBAHUX MaTepianax 4
7 | Meronu BUBYEHHS ()a30BHX MEPEXO/IiB Y HAHOCTPYKTYPAxX 4
8 | Komn’roTepHi METOIU Y JOCTIIKEHHSAX HAHOCTPYKTYPOBAaHUX 4
MarepiaiiB
9 | OTpumaHHs HAHOCTPYKTYP METOJaMU IHTEHCUBHOI IIACTUYHOL 4
nedopMmartii
10 | PignHHI HAHOKOMIIO3UTHI CUCTEMHU 3 MAarHiTHUMU 4
BJIACTUBOCTSIMU
11 | MarnitHi (a30Bi mepexoau B HAHOCHCTEMaX Ta METOJU 1X 4
BUBYEHHS
12 | HanoenekTpoMexaHiuHi CHCTEMH Ta METOJIHU IX CTBOPEHHS 4
13 | Edekrt namsaTi popMu B HAHOCTPYKTYPOBAaHUX MaTepiaiax 4
14 | KBasikpucranm, iX CTpyKTypa Ta OCHOBHI (hi3W4HI BJIACTUBOCTI 4
15 | HanoctpykTypHi ¢popMyBaHHs y aMop(dHINA MaTpHIi 4
16 | MexaHiuHi BIaCTUBOCTI HAHOKOMIIO3UTIB 4
17 | BnnuB na3epHOro OoNpoMiHEHHS Ha BIACTUBOCTI HAHOMATEpialliB 4
18 | BubyxoBa kpucramizaiisi B HAHOCUCTEMaX 4




19 | [ToBepxHEBI BIACTUBOCTI HAHOYACTHHOK 4
20 | HaHOYacCTHHKH y CTBOPEHHI HOBUX XIMIYHHX JIKEepenax 4
CJICKTPUYHOI eHeprii
Pazom 78

9. InguBinya/bHi 3aBAaHHA

HaBuanpbHuM maHOM Tmiepef0adeHe BHUKOHAHHS PO3PaxXyHKOBOI poOOTH Ha TEMy:
«I[IpoeKTyBaHHS JaTYKKIB, MPUCTPOIB I CHCTEM Ha OCHOBI HAHOTPYOOK, 3aCTOCYBAHHS HAHOTPYOOK
B €MICIHHIN Ta ONTOCICKTPOHIITI».

10. MeToau HAaBYAHHSA

[IpoBeneHHsT ayAMTOPHUX JIEKIiH, MPAKTUYHUX 3aHATH, 1HIUBIAyaIbHI KOHCYJbTaMii (TIpn
HEOOX1HOCTI), camocTiiHa poOoTa CTYACHTIB 3a MarepiajiaMu, OMyOIiKOBaHUMHU Kadeaporo
(MeToaMYHI TOCIOHUKN).

11. MeToau KOHTPOJIIO

BukoHaHHA Ta 3axHCT MPAaKTUYHMX pOOIT, BUKOHAaHHA Ta 3axuct PI'P, mucemoBuit
MOAYJIBHUNA KOHTPONIO, (piHANBHUN KOHTPOJb (iICIHUT) Yy BUTIIAMAI MIACYMKY OaliB 3a CeMecTp,
CEMECTPOBUI KOHTPOIH (iCTIHT).

CemecTpoBHii KOHTPOJb (ICIIMT) TPOBOJUTHCA Yy pa3l BIAMOBH CTyJEHTa Bij OaniB
IOTOYHOTO TECTYBAaHHS Ta 3a HAsABHOCTI JOMYCKy O ICIHUTY Y BHIVIAAI MHCHBMOBOIO iCHUTY
(xomruiekcHe 3aBaaHHs). [Ipu ckiramanHi CeMECTPOBOTO ICIIUTY CTYICHT Ma€ MOXJIMBICTh OTPUMATH
makcumyM 100 6amis.

12. Kpurepii ouiHiOBaHHSI Ta po310aiJ 0aJiiB, AKi OTPUMYIOTh CTYI€HTH

12.1. Po3monin GaiiB, sIKi OTPUMYIOTh CTYJIEHTH (KUTbKICHI KpUTEPil OLliHIOBAaHHS)

CknanoBi HaBuanbHOi | bamm 3a omgne 3amstTs | KinbKicTh 3aHATH Cymapna
pobotu (3aBIIaHHSA) (3aBl1aHp) KUTBKICTh OajiB

3micToBHUI MoayJIb 1

Po0Oora Ha nekisax 0...1 5 0...5

BuKoHaHHS 1 3aXUCT 0..5 4 0..20

MPAKTUYHUX POOIT

BukoHaHHS 1 3aXUCT 0..5 1 0..5

pedepaTtuBHOI poOOTH

Moy nbHUNA KOHTPOJIb 0...10 1 0...10
3micTOBHUIT MOYJIb 2

Po0Oora Ha nekiisax 0...1 5 0...5

BukoHaHHS 1 3aXUCT 0..5 4 0...20

MPAKTUYHUX POOIT

BukoHaHHS 1 3aXUCT 0..5 1 0..5

pedepaTuBHOI poO6OTH

MoynbHUNA KOHTPOJIb 0...10 1 0...10

Bukonanns 1 3axuct PP 0...20 1 0...20

Ycboro 3a cemecTp 0...100




CemecTpoBUil KOHTPOJIb (ICIUT) MPOBOAMTHCSA Y Pa3i BIAMOBU CTYAEHTA BiJ 6aJiB MOTOYHOTO
TECTYBaHHs i 332 HASBHOCTI JOMYCKy 10 icruTy. Ilix yac ckimajgaHHS CEMECTPOBOTO iCHHUTY/3aTiKy
CTYZEHT Ma€ MOXJIUBICTh OTpuMaTH MakcumyM 100 Gais.

Posmonin 6amiB, sSKi OTPUMYIOTh CTYACHTH IIPH CKIIAJJaHHI CEMECTPOBOTO iCITUTY (KIJTBKICHI
KpUTEpii OI[IHIOBAHHS)

Ckaanosi 6iery baau 3a onne KisnbkicTs Cymapna
CEeMeCTPOBOIO iCIUTY 3aBIAHHSA 3aBAaHb KiJIbKicTh 0aJ1iB
Teoperuune 0...15 1 0..15
3alUTaHHS
ITpakTiune 0...5 5 0...25

3aBAaHHS: BUOpATH
BapiaHTH MPaBUIHHUX
BIJIIIOBIIEN
ITpakTHuHe 3aBaHHS: 0...6 5 0...30
MIPOJIOBXKUTH BiJIITOBIb
Ha MOCTaBJICHE
3aIUTaHHS
3agaua 0...30 1 0...30
Bceboro 3a cemecTpoBHid icnuT 0...100

12.2. SIxicHi kpuTepii OLIHIOBaHHS

HeoOxianuii 00cAar 3HaHb A7 OJIep>KaHHS TO3UTHUBHOI OIIHKU:
- OCHOBHI MOHSTTS Ta BU3HAYCHHS;

- 0COOJIMBOCTI JIarHOCTUKU HaHOOO €KTIB;

- METOJIM OTPUMAHHS KJIacTepiB;

- CTPYKTYpPHI 0COOJIMBOCTI HAHOMATEPiaiB;

- IPUHIUIH Kiacu]ikaiii HaHOMaTepiais,

- OCHOBHI METO/IM OTpUMaHHS (QyIepeHiB.

HeoOxiauuii 06car BMiHb AJIs OJIep:KaHHS TO3UTUBHOI OI[IHKU:

- BMITH TIepepaxyBaTH OCHOBHI XpOHOJIOT1UHI €Tany CTAHOBJICHHS HAaHOTEXHOJIOT1H;

- BMITH JaTH 3araJIbHy XapaKTEPUCTHKY METO/IIB CKaHy04Y0i 30HI0BOT MiKPOCKOITIT;

- OMMCYBATH NPUHIMII i1 CKAHYI0YOT0 TYHEIBHOT'O MIKPOCKOIIA, HOro peXKUMHU 1 MOKIIUBOCTI
MIpY BUBYEHHI HAHOMATEPialiB;

- OMMCYBATH MPUHIIMII Jii aTOMHO-CHUJIOBOTO MiKPOCKOIIa;

- ONMCYBAaTH OCHOBHI TPy KJIACTEPHUX MaTepiaiB4

- BKa3yBaTH rpyny HaHOMATepialiB 3a FTEOMETPUYHOIO 03HAKOI0, HABOJIUTH MTPHUKIIAIH.

12.3 Kpurepii omiHioBaHHS pOOOTH CTYJEHTA IPOTATOM CEMECTPY

3anoBisibHO (60-74). [Toka3aTu 3HaHHS OCHOBHUX IOJIOKEHb (PAKTHYHOTO MaTepiaily, BMiHHS
OTpUMATH 3a JIOTIOMOTOI0 BWKJaJada NpPaBHJIbHE PIIICHHS KOHKPETHOI NPAKTHYHOI 3ajadi.
[Tokaszatu MiHIMyM 3HaHb Ta yMiHb. 3aXUCTUTH BC1 1HAMBITyaJIbHI 3aBIaHHS Ta 3[aTH TECTYBAHHS.

Jlobpe (75-89). Ilokasatu MinHI 3HAHHS OCHOBHHUX IIOJIOKEHb (AKTHYHOIO MaTepiaiy,
BMIHHSI CAaMOCTIHO BHpINITYBaTH KOHKPETHI MPAKTUYHI 3aBAaHHS, IIPH IIbOMY MOJKJIMBI HECYTTEBI
OpOTaIMHUA B JIEMOHCTPOBAaHMX 3HAHHAX 1 yMiHHAX. TBepAo 3HATH MiHIMYM, 3aXHCTHUTH BCI
IHIWBIya bHI 3aBJaHHS, BUKOHATH BC1 KOHTPOJIBHI TOYKH, 37JaTH TECTYBaHHS Ta 103a ayJAUTOPHY
CaMOoCTiliHy po0OTY.



Bigminno (90-100). IToka3aTu MilHI 3HaHHS OCHOBHHUX MOJOXEHb (PaKTUYHOTO Martepiany i
BMIHHSI CAMOCTIIHO BUKOHYBaTH KOHKDPETHI NMPaKTHUYHI 3aBJaHHS. 3MaTH BC1 KOHTPOJIBbHI TOYKH 3
OIIIHKOIO «BiIMIHHOY». JIOCKOHAJIBHO 3HATH BC1 TEMU Ta YMITH 3aCTOCOBYBATH iX.

IIkana ouiHOBaHHsA: 0aJbHA i TpaguNiliHa

) Ominka 3a TpaauIiHHOO KA
Cyma 6aniB : : :
Icniut, nudepeHIiioBaHmii 3aiik 3ainik

90 - 100 BigmigzO

75 — 89 Jlo6pe 3apaxoBaHO

60— 74 3a10BUILHO

0-59 HeszangosinbpHO He 3apaxoBaHo
13. MeToagnuHe 3a0e31ne4eHHA

1. HaBuanpHO-METOAMYHMN KOMILIEKC TUCIUILIIHHU, IKAH BKIIOYAE B ceoe:

- CKaHOBaHy KOIIiI0 po00Y0i mporpamu 3 AUCLuUIIIiHI «OcoOIMBOCTI BUKOPUCTAHHS MIKpO- Ta

HAHOCTPYKTYp Y BUMIPIOBAJIbHIM TEXHIL1»;

- pO3LIMpeHUi miaH Jekuid 3 aucuumiiai «OcoOaMBOCTI BUKOPUCTAHHS MIKpPO- Ta
HAHOCTPYKTYp Y BUMIPIOBaJIbHIHN TEXHILI»;

- KOHTPOJIbHI 3alUTaHHA 3 JUCHMILIIHI «OcCOOJIMBOCTI BHUKOPUCTaHHS MIKpO- Ta
HAHOCTPYKTYp Y BUMIPIOBAJIbHIM TEXHIL»;

- nepenik HaBYalbHO-METOAUYHOTO 3a0e3nedyeHHs 3 AuciuiiiHi  «OcobauBoCTi
BUKOPUCTAHHS MIKpO- Ta HAHOCTPYKTYP Yy BUMIPIOBAJIbHIN TEXHIII»;

- pexoMeHallii Ta BKa3iBKH N0 caMmocTiiiHOi pobOoTu 3 aucuuiiiiHi «OcoOIuBOCTI
BUKOPUCTAHHS MIKpO- Ta HAHOCTPYKTYP Y BUMIPIOBAJIbHII TEXHIIII»

po3mimieno Ha www.khai.edu.

14. PexomenoBaHna Jiitepatrypa
basoBa
1. HanocTpyxTypu Ta HaHokarcyu [ EnekrponHuii pecypc] : KOHCHEKT JeKIii 3
mucuuIuTiEd «HaHOCTPYKTYpH Ta HAHOKATICYJIM» JUTSl CTYEHTIB crerianbHocTi 163 «biomennyna
1HXeHepisk» Bcix ¢popM HaByaHHA / ykiaaa. O. M. Copouan. — Mapiynons : [TITY, 2019. — 86 c.

2. 3aifuyk [I.M. Hanopo3mipHhi ctpykrypu i Haarpatku. — JIpBiB: Bun-Bo «JIpBiBCchKa
nojitexikay, 2006 — 415 c.
3. 3aifuyk JI.M. Hanorexnosnorii i HaHOCTpYKTYpH. — JIbBIB: BUI-BO «JIBBIBCHKA
nojitexnikay, 2009 — 580 c.
JlomomizkHa
1. HaHOCTpYKTYpbI 1 HAHOTIOKPBITHS : IEPCIEKTUBBI U PEATBHOCTD : yueb. mocodwue / I

H. Koctiok ; M-Bo oOpa3oBanus u Hayku Ykpaunbl, Ham. aspoxocm. yH-T uM. H.E. xykoBckoro
"Xappk. aBuan. uH-T". - X. - Ham. aspokocm. yH-T uM. H. E. XKykoBckoro "Xapek. aBuan. uH-T",
2009. - 406 c.

2. HanoTtexHomoruu: Teopus, SKCIIEPUMEHT, TEXHHUKA, TIEPCIICKTUBHI : [MOHOTpadus] /
I'. . Koctiok ; MexayHap. akaja. HayK M MHHOBAIl. TexHojorui. - Kues. - M3n-Bo MexayHap.
aKaJ. HayK U MHHOBAIl. TeXHoJiorui, 2012. - 648 c.

3. HayuHnbie OCHOBBI CO3JIaHUsI COBPEMEHHBIX TEXHOJOTHH : ydeO. mocoome . KH. 2 :
[Ina3sMeHHO-MOHHBIC, HWOHHO-JTy4YeBble U ja3epHbie TexHonormu / I'. WM. Koctiok ; M-Bo
oOpasoBaHus M Hayku YKpauHsl, Ham. aspokocm. yH-T uM. H. E. J)KykoBckoro "Xapbk. aBuaIl. UH-
1". - XapbkoB. - Hair. aspokocm. yH-T um. H. E. XXykoBckoro "Xapsk. aBuail. ua-1", 2018. - 384 c.

15. Inpopmaniiini pecypcu

https://education.khai.edu/department/202
https://k202.tilda.ws/



http://www.khai.edu/
https://education.khai.edu/department/202
https://k202.tilda.ws/
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