MIHICTEPCTBO OCBITHU I HAYKH YKPATHU

HAI.[IOHAJII)H?IFI TEXHIYHUI YHIBEPCUTET
«XAPKIBCBbKUH NOJITEXHIYHUU IHCTUTYT»

Kadenpa Texniuna kpiodizuka

(Ha3Ba)

SATBEPIXYIO»
["'onoBa HAyKOBO-METOAMYHOI KOMiCii

(Ha3Ba KoMmicii)

(i armc) (imiuiamu Ta npizBuULIIE)

« » 20 POKY

POBOYA ITPOI'PAMA HABUYAJIBHOI JUCHUIIJIITHUA
HanoTexHomorii B HU3bKOTEMITEpaTypHINA TEXHII

( Ha3Ba HaBYAILHOI JUCIIUILIIHH)

pIBEHB BHINOI OCBITH _ APYTUH

nepumii (6akanaBpchkuil) / apyruit (Maricrepcbkuii)

rajay3b 3HaHb 14 EnexTpuyHa 1HKeHepis

(umdp i Ha3Ba)

CHELIaAILHICTD 142 Exepretnune MammmaoOyayBaHHS

(umdp i Ha3Ba )

crierian3anis 142-03 KpioreHHa ta X0Ja0anIbHa TEXHIKA

(umdp i Ha3Ba )

BUJ JUCLIAIUIIHA npodeciiiHa mAroToBKa

(3aranpHa miarotoBka / mpodeciiiHa miAroToBKa)

dhopma HaBUaHHS JICHHA

(nenHa / 3a04Ha)

XapkiB — 2017 pik



JIMCT 3ATBEP/IKEHHS

Po6oya nporpama 3 HaBYAIBHOI AUCIUATIIIHU
HanoTtexHosorii B HU3bKOTEMIIEpaTypHIN TeXHIII

(Ha3Ba QUCLUILIIHHN)

Po3pobumkwu:

[Ipodecop.kani. TeXH.HAYK J1.3.J1yOsanmii
(mocaja, HAYKOBHIA CTYIIIHB Ta BUCHE 3BAHHS) (mimmmc) (iHiLiagy Ta mpi3BHILE)
(mocana, HAYKOBHUH CTYIIIHb Ta BUCHE 3BAHHS) (mmiarmc) (iHimianw Ta mMpi3BUILE)

PoGoua nporpama po3risiHyTa Ta 3aTBEp/IPKE€HA Ha 3acijlaHHi Kadeapu

Texuiuna kpiodi3uka

(na3Ba xadenpu)

[Ipotokon Big « 4 » KBITHA 2017 poky Ne 6
3aBinyBau kadenpu _ TKD 0.10.CinaToB
(na3Ba kadenpu) (trirmc) (imimianu Ta mpi3BuUIIE)



JUCT NEPE3ATBEP)KEHHSA POEOYOI HABUAJIBHOI ITIPOTPAMU

[Tinmuc romoBrn HMK (s auiciiumutia 3arajibHOT
MiJrOTOBKY Ta TUCIUILIIH TIpodeciitHol

JlaTa 3acijaHHs [Tigmuc . : . .
Howmep . IIJITOTOBKH 3a CIEIiaIbHICTIO) a00 3aBiqyBada
Kagenpu npoTokony | -oBHLyBata BUITYCKOBO1 Kadeapu (sl TUCIUTUTIH
po3pobuuka PITH/] p Y Kadeapu Y p

npodeciiHOol MiArOTOBKH 31 CIeliaizaii, Ko
PITH]I po3po6iieHa He BUITYCKOBOIO Kadenporo)




META, KOMIIETEHTHOCTI, PE3YJIbTAT HABYAHHS
TA CTPYKTYPHO-JOTTYHA CXEMA BUBYEHHS HABYAJIBHOI
TV CHUILITHA

MeTta:0cBOeHHSI b13UIHUX OCHOB ooy 10BU TBEPJIOTO TiJa-
METaJI, HaIliBIPOBIIHUK,HAJIMPOBITHUK; MNPUAOAHHA NPAKTUYHUX HABHUUOK HEOOXITHUX
Ui MaTeMaTHYHUX PO3PAaXyHKIB Ta PO3POOKHU MPOEKTHOI JOKyMEHTAIlll, B TOMY YHUCIHI
1 0(OPMIICHHS PO3PaXyHKOBHX, KYPCOBHX Ta TUIIIIOMHUX POOIT.

KommnereHTHOCTI: I1Kc-1, I1Kc-5, I1Kc -17,
(Bkazyerbcsi mmdp KOMMIETEHTHOCTI 3 OCBITHBOI NpOrpaMu CIeliadbHOCTI abo
crieriamaariii, sika 3a0e31MeuyeThCs TaHOK HAaBYAJIbHO JTUCITUILTIHOO)

Pesyabrarn HaBuanns: PH-1 (3HanHs 1 po3ymiHHS MaTeMaTuku Ta (Di3HKH,
TEPMOJIMHAMIKHU, €JIEKTPOJMHAMIKK, TpaHcpopMallii (MepeTBOPEHHs) €Heprii, TEXHIYHO1
MEXaHIKM, KOHCTPYKI[IHHUX MarepialdiB Ha piBHI, HEOOXIHOMY JUIsl JOCSTHEHHS
pe3yJIbTaTiB OCBITHBOI ITPOTPAMH).

(Bka3yerbcst mmdp pe3yabTaTiB HaBYaHHS 3 OCBITHBOI MPOrpaMH CHELialbHOCTI a0o
crieniaizanii, siki 3a0e3MeuyroThCsl JaHOI HaBYAIbHOIO JUCIUILIIHOIO. )

CTpyKTYpHO-JIOT1YHA CXE€Ma BUBYEHHS HABYAIBHOI JUCITUTLIIHU

[TontepeiH1 TUCIIUTUTIHM: Hacrynxi qucrumoiizu:

Kypc MaremaTuku cepeiHbO1 MIKOJIH Crenpo3 iy Gpi3uku

Kypc iHbopmaTiku cepenHboi KoM Tepmoaunamika npu HU3bKHUX
TeMIieparypax

Bumia matrematuka ®D13U4YH1 OCHOBU MIKPO 1 HAHOTEXHOJIOT1i




OIIUC HABYAJILHOI JUCHUILJITHA
(po3mo/Iia HABYAJIBHOTO Yacy 3a CEMECTPaMU Ta BUAAMH HaBYAIBHUX 3aHSATH)
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CTPYKTYPA HABUAJIBHOI JJUCHUIJITHUA

a g
: -
c% ~—~ s 3-4
» =) . D
w O 5 Howmep cemecTpy (SKIIO AUCIMIUIIHA BUKIAAAETHCS Eo
5l EoS = y JCKIIBKOX CeMecTpax). N
3 [ = ) . . H
al = o 5 Ha3su 3MiCcTOBHX MOZYJIiB. :
Z % = '% HaiiMmenyBaHHs TeM Ta MUTaHb KOXKHOTO 3aHSTTA. b
I 5: E 3aBaaHHS HAa CAaMOCTIHHY poOOTY. G
= 5 |
= K
aa] P
1 2 3 4 5
3micToBUiA MOyb No 1,
I 2 Tema 1. OcHOBHI MOHATTS HaHOTexHojorii. Tepminu Tal
BU3HAYCHHS
I 2 Tema 2. BUHUKHEHHS 1 PO3BUTOK HAHOHAYKHU. 1
I 2 Tema 3. [IpupoaHi HAHOOOEKTH Ta HAHOC(PEKTH.
J1 2 Tema 4. Buau npupoIHUX 1 CTBOPEHUX HAHOCTPYKTYP.
I 2 Tema5 .Tema OTpuMaHHsI CTBOPEHMX HaHOMAarepiamB. (1
JI 2 Tema6. Metou HOCHIKEHHS! HAHOCTPYKTYP. 1
1 2 Tema7 .JlesK1 BIaCTUBOCTI HAHOCTPYKTYP. 1
JI 2 Tema8. [IpukinagHa HAHOTEXHOJIOTIS. | 1
J1 2 Tema9. [HKkpeMeHTHa HAHOTEXHOJIOT1s1
JI 2 TemalO .€Bomroriiina HAaHOTEXHOJIOT 1A 1
J1 2 Temal l. PagukannpHa HAHOTEXHOJIOT1S
1 2 Tema 12. HaHopo3MipHa €1€KTPOTEXHIKA. 1
1
1
1
1
3micToBuii MOTyJIb Ne 2,
JI 5 Tema 13. HaHOTEeXHOOTIS B MAITMHOOY TyBaHHI. 5
JI , |Temal4.HanoimxkeHepis MOBEPXEHD JETANICH. 8,
1 2 |Tema 15. 3akon Xomna-Iletya.Hanomexanika. 9




16.Hanoxommno3zutu. HanomemOpanu.

Tema 17 Mezonopucti MosekysapHi cuta_Tema. Temal8.
Temal8. Hanokepamika..
Temal9.HanoOarapei.HanoakymysaTopu.

Tema 20.Hanomequunna.

Tema 21.HanoBonokHa.

Tema22. Piki kpucTaiu.

Tewma 23.I'padeH-HaaIpoBITHUK. ?

Tem 24.KBanToBi Kpanku.[I[poBoJIOKH Ta TIOMIMHH.

[MpumiTku

1. Homep cemecTpy BKa3yrOTh, SIKIIO TUCIUILIIHA BUKJIAIAETHCS Y IEKUIBKOX
ceMecTpax.

2. YV noka3Huky «Pa3om (roauH)» KiIbKICTh TOAMH OyJe BIAPIZHATHCS Bij
3arajabHOI KUTBKOCTI ayJAMTOPHHUX T'OJUH HAa KUIBKICTH TOJHH, IO BiJBE/ICHA
Ha BUBYCHHS TEM Ta MHUTaHb, SIKI BUBYAIOTHCS CTYJICHTOM CaMOCTiiHO (I1. 3
nonatky 8).

3. Y rpadi 5 Bka3zyerbesa HoMep BianoBiaHo Ao ogarky 14.
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80
Pazom 176
(ronuH)
[Tpumitku

1. Homep cemecTpy BKa3ylOTb, SKIIO AUCIUILIIHA BUKJIAJAETHCS Y IEKIJIBKOX CEMECTpax.

2. Y mnokasHuky «Pa3oM (romwH)» KUIBKICTE TOXWH OyJe BIAPI3HATHCS BiJ 3araJibHOI KUTBKOCTI
ayJAMTOPHUX TOJMH HAa KUIBKICTh T'OJMH, IO Bi/JIB€JICHa Ha BUBYEHHS TE€M Ta IHUTaHb, SKI BUBYAIOTHCS
CTyIIEHTOM caMocTiitHo (1. 3 moaartky 8).

3. Y rpadi 5 BkazyeTbcss HOMep BianosigHo 10 Jonatky 14.
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CAMOCTIMHA POBOTA

Ne . o Kinbkicth
o/ HazBa Bu1iB caMOCTiifHOT poOOTH I
1 | OmnpaipoByBaHHS JEKUIMHOTO MaTepiaty 20
2 |ITigroToBKa 10 MpakTHYHKUX(TA00PATOPHUX, CEMIHAPCHKUX) 3aHSATh 36
3 CaMOCTi.I‘/JIHG BHUBUYCHHS TEM Ta MUTaHb, SKi HE BUKJIAAIOTHCS i
Ha JICKITIHHUX 3aHATTIX
4 |Tami BugM caMoCTiitHOT poOoTH
Pazom 56

METO/IN HABUAHHAA

HaBuanHs 3 kypcy» HaHOTEXHOJIOT1T B HU3bKOTEMIIEPATYPHIM TEXHILID)
3MIMCHIOETBCS y (QopMi HaBUATBHUX 3aHATh (JIEKLii, J1abOpaTOpHI  3aHATTS,
KOHCYJIbTallll), a TakoX y (opmi CaMOCTIHHOI poOOTH (OmpallOBaHHS HaBYaJIbHOIO
MaTepiany, BUKOHAHHS Ta 3aXUCT 1HIUBIIyaIbHOTO HAaBYAJILHOTO 3aBJIaHHS).

METO/U KOHTPOJIIO

[ToTOYHMI KOHTPOJIb: OMUTYBAHHS HA JIEKIIHHUX 3aHATTAX, MEpEBIpKa BUKOHAHHS
nabopaTopHUX poOIT Ta ix caauyi, nepesipka /13 (P).

MoaynbHUN KOHTPOJIb: KOHTPOJIbHA poOOTa (TEOPETUYHI MUTAHHS Ta PO3B’sSA3aHHS
3a7a4i).

No Tepminu
5 /;1 Ha3Ba Mo1yibHOI KOHTPOJIBHOT POOOTH Ta KOJIOKBIYMY ITPOBEICHHS
(Ha SIKOMY THKHI1)
1 |HaHoTexHOJOrIi B €HEepreTHuili 9
2 | domoBias pa ceminapi 16

CemecTpoBUl KOHTPOJb: €K3aMeH B yCHIM (popMi 3a eKk3aMeHaIllHHUMHU OlJeTaMu.
Pe3ynbTaTé MOTOYHOTO KOHTPOJIIO (CyMapHa OIIHKA 32 KOXXE€H MOAYJb) 3a OakaHHSIM
CTyJICHTa BPaXOBYIOThCS Ha €K3aMEHI.

11



PO3IIOALJI BAJIIB, AKI OTPUMYIOTDH CTYJAEHTH, TA IIKAJIA
OLIHIOBAHHSA 3HAHDb TA YMIHb (HAIIIOHAJIBHA TA ECTYS)

Ta6mui 1. Po3nosin 6aiB A1s1 OLIHIOBAHHS MOTOYHOI YCITIIITHOCTI CTYICHTa

1 cemecTp

[ToTouyHe TecTyBaHHS Ta caMOCTiiiHA poboTa

3micToBui MOTyIIb |

3MicTOBUN MOy 2

T1 | T2 | T3 | T4 | TS

T6

T7 | T8 | T9 |TI0

T11|T12|T13|T14|T15|T16| T17

2 | 212 |22

2

2 | 2122

212123133 3

3MICTOBHI MOTYIb 2 Cyma
T18|T19|T20|T21|T22(T23|T24|JI3 | P 100
3133|233 ]| 3/[24]|18
T1, T2, ... — HOMEpPH TE€M 3MICTOBUX MOJYJIIB.

Tabnuus 2. [llkana ouiHIOBaHHA 3HAHb Ta YMiHb: HalioHalbHa Ta EKTC

M 1B 3a BC1 BUIH ) THK
Cyma ban .. 32 BCL BUJIH Ouinka ECTS . Ominka
HABYAJILHOI JTISUTBHOCTI 3a HAIlIOHAJILHOIO [IKAJIOK
90 ... 100 A BIJIMIHHO
82 ...89 B no0pe
74 ...81 C
64 ... 73 D 3aJ0BUILHO
60 ... 63 E
HE3a0BUIBHO 3 MOKJIUBICTIO
35 ... 59 FX !
TIOBTOPHOTO CKJIaJTaHHS
HE3aI0BUILHO 3 000B’ I3KOBUM
0...34 F

IMOBTOPHHUM BHUBYCHHIAM I[I/ICHI/IHJ'IiHI/I

12




O b wnN -

HABYAJIbHO-METOIUYHE 3ABE3IIEYEHHAA
HABYAJIBHOI TUCIUIIVITHA

. Koncriexr nexmii

. BapianTu 1HauBiAYyadbHHX JOMAIHIX 3aBAaHb

. [lepenik nmuTaHp 10 €K3aMEHY

. [Migpyunuku

. A.I'.Tloponbckuii, JI.3.JIy0ossHuit H.E.OBepko CBolicTBa BEIIECTB PU HU3KUX

temmeparypax.CrnpaBoyHoe mocodue sl CTyIeHTOB crenuansHocTu 142.06
Kpuorennas 1 XonoAuiibHas TEXHUKA .

PEKOMEH/JOBAHA JIITEPATYPA

bazoga niteparypa

1 | Pocago.JI. -M.: Beicmias mikona., @u3nyeckas 3JI€KTPOHUKA U
MHUKPO3JIEKTpOHHKA .1997 .

2 | C.3u.dusmuka moxynpoBoHUKOBBIX prOopoB.T.1 M.:Mup.1996
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