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1. AHorauisi 10 Kypcy
Hanomarepiaan B 0ioTexHiuHUX cucTeMax. B X0/l OCBOEHHS AUCIUIUIIHU CTYACHTH
3HAMOMJISITBCSL 3 OCOOJMBOCTSIMM Ta PI3HOBHAAMU OI0TEXHIYHMX CHCTEM, Yy TOMY 4YHCIHI
MEJIMYHOTO TPH3HAYCHHS, 3HAHOMIIATBCSA 3 ICTOPHMYHHUMHM BiJIOMOCTSMH Ta CTPYKTYpPHUMH
acreKTaMu HaHOCTPYKTYPOBAHUX MaTepiaiiB, TOJIOBHUMH MPUHIIAMH iX BUKOPUCTaHHS B JUIS
aJpeCHOI TOCTABKH JIIKIB Ta B MEAUYHIHN J1arHOCTHIII.

2. Meta Ta 3aBIaHHA KypCY
Meta nHaBuanbHOi auctumiing «HaHomarepianun B O1OTEXHIYHHX CHCTEMax» —
(dbopMyBaHHS KOMIIETCHTHOCTEH MO0 0a30BUX MOHATH Ta OCOOJMBOCTEH BHKOPHUCTAHHS
HAaHOCTPYKTYPOBAaHHX MaTeplaiiB y MEAWYMHIN TpakTUIll Ta OIOTeXHIYHUX CHCTEeMaXx,
0COOJIMBOCTEH TIOBEIIHKY HAHOYACTHHOK B KOHTAKTI 3 O10JIOTITYHUMU CEPEIOBUIIIAMH.

3aBaanHsa Kypcy:
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— O3HAaWOMUTH 3700yBadiB BWINOI OCBITH 3 OCHOBHUMH TIOHATTSMH Ta
OCOOJMBOCTSAMH OIOTEXHIYHMX CHCTEM, PO3IJISHYTH TMPUHIUNHA OIOTEXHIYHUX CHCTEM
MEANYHOTO PU3HAYCHHS;

—  PO3INIAHYTH CTPYKTYpHI aClIEKTH HAHOCTPYKTYPOBaHUX MaTepiaiB.

— O03HallOMUTH 3/100yBayiB BHIIOi OCBITH 3 OCOOJUBOCTSIMHU CYYacCHOI'O PO3BUTKY
HAaHOTEXHOJIOT1H Ta HaHOMAaTepiaaiB MEJUYHOIO TPU3HAYECHHS,

— HaOyTH HAaBUKIB 1100 BUKOPUCTAHHS HAHOPO3MIHUX HOCIIB JJIs 1IarHOCTYBaHHS
Ta JJOCTaBKH JIIKAPCHKHUX 3aCO0IB.

3. Pe3yabTaTn HaBYaHHS

B pe3ynbrati OCBOEHHS TUCHUILTIHU CTY/ICHT MOBUHEH:

— 3HaTHU 1 PO3yMITH OCHOBHI MOHSTTS T4 BU3HAYEHHS O10TEXHIYHUX CUCTEM, iX
0COOJIMBOCTI Ta PI3HOBH/IN.

— Po3ymitn knacu@ikaliiro Ta OCHOBHI €Taly CHHTE3y O10TEXHIYHUX CHCTeM. MaTu
ySIBJIEHHS NPO O10TEXHIYHI CUCTEMHU MEIUYHOIO IPU3HAYCHHS.

— 3HAaTH ICTOPUYHI aCTIEKTH CTAHOBJIEHHSI HAHOTEXHOJIOT1H, PO3yMIiTH 0COOIUBOCTI
HaHOCTPYKTYPHHUX MaTepiaiB.

— Martu ysBIeHHS TPO OCHOBHI HANPSMKH PO3BUTKY HAHOTEXHOJIOT1H Y MEIUIIHHI.
3HaTHU 3arajabH1 XapaKTepUCTUKU HAaHOMAaTepialaiB MEAUYHOTO MPU3HAUEHHS.

— Martu ysBIeHHS PO CydacHi HAaHOTEXHOJIOT14HI aCMIeKTH aJJPEeCHO1 JOCTABKH
TIarHOCTHYHMX Ta JIKapCHKUX Tpernaparis.

4. CTpyKTypa Kypcy

JIEKIII

1. OcHoBM 0iOTeXHIYHHMX CHCTEM.

BusnaueHHs Ta MOHATTS 010TeXHIUHUX cucTeM. DYHKIIOHAbHI XapaKTEePUCTUKH O10TEXHIUHUX
CUCTeM. Y3arajibHeHa Mo0y/10Ba CTPYKTYpH 010TeXHIYHUX cucTeM. OCHOBHI €Taru CUHTE3Y
010TEeXHIYHUX CHCTEM.

2. BioTexHiyHi cMHCTeMH MeITMYHOTO MPU3HAYEHHS.

3. 3araJjbHi M0J10KeHHS HAHOTEXHOJIOTii Ta HAHOMAaTepiaaiB.

CrtpykTypHi aciekTn HaHoMaTepianiB. Hanouactunky 1 Hanonopouiku. O6’eMHI HAHOCTYKTYpHI
MaTepianu. [cTopuyHi BiIOMOCTI PO pO3BUTOK HaHOTEXHOJOT1H. HanoTexHOMOT1 32 KOPAOHOM.
Po3BuTOK HAaHOTEXHOJIOT1H y O10METUIIMHI.

4. XapakTepucTHKHM HAHOMAaTepiadiB, 110 32CTOCOBYIOTHCS B OioMeIUIIUHI.

5. Hanomarepiaim 1J1s1 aipecHOl J0CTABKH i TpPaHCIOPAT JiKapChbKUX 3ac00iB

ITigxoam 10 CTBOPEHHS CHCTEM AJPECHOI J0CTABKH JIiKiB 32C00iB. AKTUBHUI Ta MACUBHUI
TpaHCTOPT. BUKOpHUCTaHHS BEKTOpa B CHCTEMaX JOCTAaBKH JiKapChKuX 3aco0iB. [IpoHUKHEHHS
CHCTEM JIOCTaBKHU B KIITHHY Ta BUBLIbHEHHS JIKapChbKOTro 3ac00y. BUBiIbHEHHS JTIKApCHKOTO
3aco0y 13 CHCTEMH JJOCTABKH.

Hanopo3mipHhi Hocii 17151 JocTaBKH JikapcbKUX 3ac00iB. [Tomimepu — HOcli y cucteMax
noctaBku. Jlenapimepu. Jlimocomu. L{ukinonekcTpuHu — MONEKYIISIPHI HAHOKOHTEHHEPH.
KniTian kpoBi — sik uiatopMu y CUCTeMax TOCTaBKH. ByriereBi HAaHOYaCTHHKHY.



HanouactuHku MeTaniB Ta okcuaiB. CHCTEMH TOCTaBKU TeHiB. 3aCTOCYBaHHSA KBAHTOBUX TOUOK
Ui KIiTHHHOT Bizyanizamii. Kommno3uthi TBeprodaszHi Hocii. CxeMa CHHTE3y KOMIIO3UTHUX
OaraToyHKITIOHAILHUX HAHOYACTHHOK Ha OCHOBI 30JIOTO-CPIOHMX HAHOKJIITHH.

6. HanoTexHoJ0rii T2 HAHOMAaTepiadyd B MEIUYHIN J11arHOCTHII].

CEMIHAPCBKI 3AHATTSA
»  Knacudgikaiiis 610TeXHIYHUX CUCTEM MEIUYHOTO PU3HAYCHHS
» Ertanu cuHTe3y O10TEXHIYHUX CUCTEM
*  Oco06auBOCTI (13UKO-XIMIYHUX XapaKTEPUCTUK HAHOMATEpialliB
* 3acToCcyBaHHS HAHOTEXHOJIOT1i Ta HAHOMATEPIaliB B OKPEMHUX Taly3siX MEIUIMHHU.
* Bzaemois HaHOMAaTepialiB Ta HAHOTEXHOJIOTIH 3 TKAHWHAMH KUBOTO OpPTraHi3My
» Cy4acHi OiAXoau A0 po3p0oOKU HAHOCUCTEM aJIPECHOT TOCTABKH JIIKIB

5. TexuiuHe 00/1aqHaHHA Ta/a00 NporpaMHue 3a0e3ne4eHHs

TexHiuHi 3ac00u HABYAHHA:

- [lepconanbauii KOMI't0TEP 200 HOYTOYK;

- MynbpTHMeiHA ccTeMa [T IeMOHCTpAIlii Mpe3eHTallii;

Jlinensiiine I13:

- AKTHBOBaHMH aKayHT yHiBepcHTETChbKOi momtu (student.i.p@nmu.one), MS Teams, MS Power
Point ma Microsoft Office 365.

- [Inarpopma MS Windows,

- lucranmiitaa miargopma Moodle.

6. CucreMa OiHIOBAHHS TA BUMOTH

6.1. HaBuaJibHi 10CATHEHHH 3100yBaviB BHIIOI OCBITH 32 pe3yJbTaTaMUd BUBUCHHS
KYpCY OLIIHIOBAaTUMYThCS 32 IIKAJIOK0, [0 HABEJIEHA HUXKYE:

PeliTnHroBa mkana [HCcTHTYIIHA TTTKaTa
90 —-100 BIIMIHHO
74-89 no0pe

60-73 3aJI0BUILHO
0-59 He3anoBiibHO

3aranbHi KpuTepii MOCATHEHHSI pEe3yNbTaTiB HAaBYaHHS BiANOBIAIOTH OmHcaM 6-TO
kBauiikauiinoro pisHs HPK.

6.2. 3100yBaui BUIOi OCBITH MOXYTh OTPUMATH MiACYMKOBY OLIHKY 3 HaBYaJbHOI
JUCIUIIIIHYA Ha TiJICTaBl MOTOYHOTO OIIHIOBaHHS 3HaHb 32 YMOBH, SIKIIO HaOpaHa KiTbKICTh
0aJtiB 3 MOTOYHOTO TECTYBAHHS Ta CAMOCTIIHOT poOOTH ckilafaTuMe He MeHIe 60 Ganis.

TeopeTnyHa yacTHHA OLIHIOETHCS 32 PE3yNIbTaTaMH KOHTPOJIBHOT pOOOTH, SIKa MICTHTh
BIMOBIAI Ha 6 3anuTanb (KokHe max 10 OamniB), siki 00UpalOThCA paHAOMHUM CIIOCOOOM Ha
HaJICUJIalOThCs 3100yBauy 3 BUKOpUCTaHHAM TexHoszorii Microsoft Office 365. 3aranom 3a



IICTh KOHTPOJBHHUX POOIT OTpUMy€eThCS MakcuMyM 60 6aiiB, To6To 60% Bix OiHKY 3a
JTUCIUTIIIHY.

Ceminapcbka yacThHaA (IKCYETBCS €TallaMH OTPAIFOBAHHS KOXKHOI YacTHHH (TOOTO,
KO)KHOT TEeMH CEMIHAapChKOTO 3aHSTTS, 3arajoM Ha KOXXHOTO CTyAeHTa - 4 TeMmu, sKi
OOMpAaIOTBCSA PAaHIOMHUM CIIOCOOOM Ha HAJCHIAIOTBCA 3700yBady 3 BHKOPHCTAHHSIM
texnousorii Microsoft Office 365 (10 6aiiB) Ta mpuiiMaeThCs 3 ypaxyBaHHAM KoedimieHTiB K,

ka:

CemiHapchKka yacTHHA (KOJKHA YAaCTHHA 3aBJaHHS OLIHIOETHCS OKPEMO)
[Ipn ou [Ipu HECBOEUACHOMY SIKicTh 3aCBO’ €HHSA
CBOE€YACHOMY p BUKOHAaHHI1 Marepiany
: HECBOE€YACHOMY . . .
BUKOHAHHI1 . (TmpencTaBIICHO i1 KkoedimienT K>=3 — 5,
BUKOHaHHI _
(mpotsarom Yyac THKHS (abo k2=0, xomu
. (mpoTsirom
2 THKHIB) 4 TiKHiB) KOHTPOJIBHUX 3100yBayeM MOPYILIEHO
KkoedimieHt .. _ 3aXO0/IiB) aKaJIeMIYHY
2 koedimienT k1=0.8 . . _ .
ki1=1.0 koedimienT K1=0.6 JT0OPOYECHICTD)

MakcumaibHe OIIHIOBAHHS:

CeMiHapchka yacTHHA (KOXKHA YaCTUHA 3aB/IaHHS
TeopeTtnuna s
OIIIHIOETHCSI OKPEMO)
YacTUHA Pazom
() JacTHHA JacTHHA JacTHHA JacTHHA
(Tema) 1 (Tema) 2 (Tema) 3 (Tema) 4
60 10 10 10 10 100

VY cymi 3a IpakTUYHY YaCTUHY KypCY IPH MOTOYHOMY OIIiHIOBaHHI OTPUMYETHCS
MakcumyM 40 6aiiB.

Otpumani 6anu 3a TEOPETHYHY YACTHHY Ta CEMIHAPCHKY YaCTUHY JOJAIOTHCS 1 €
MIJCYMKOBOK OIIIHKOIO 32 BHMBYEHHS HaBYaJIbHOI JUCUUIUIIHM. MakcuManbHO 3a
MOTOYHOIO YCTIIITHICTIO 3400yBay BUIOT OCBiTH Moske HabpaTu 100 Gais.

MakcumasbHe OI[IHIOBaHHS TOTOYHOTO KOHTPOJIO B Oaax:

TeopeTnuHa yacTuHA CeMiHapchKa yaCcTHUHA Pa3om

60 40 100

6.3. Kpurepii ouiHiOBaHHA NiACYMKOBOI po00TH

VY Bunaaxky sKuio 37100yBad BUIIOI OCBITM 3a MOTOYHOIO YCHILIHICTIO OTPHUMAaB
MeHme 60 OamiB Ta/ab0 TmparHe MOJINIIMTH OLIHKY MPOBOJUTHCS MiJICYMKOBE
OI[IHIOBAHHS.

JudepenuiiioBanuil 3aiik HPOBOAUTHCS Yy BUIJIAAI KOMIUIEKCHOI KOHTPOJIBHOI
po0OOTH, SKa BKIIOYAE 3aMHWTAHHS 3 TEOPETUYHOI Ta CEMIHApCHhKOI YaCTHHH KypCy.

MakcumanbHO 3a MiICYMKOBOIO poOOTOIO 3/100yBau BHILOI OCBITH Moke HaOpatu 100
OauiB.




7. loniTuka Kypcy

7.1 IlosiTKa MO0 aKaIeMiYHOI J00poYeCHOCTI

AxkaneMiuyHa JTOOpOYECHICTh 3700yBadiB BHIIOI OCBITH € BaXXJIMBOI YMOBOIO JIs
OMaHyBaHHS pe3yJbTaTaMU HaBUaHHS 32 JMCUUIUIIHOIO 1 OTPUMAaHHS 33J0BUIBHOT OIIHKH 3
MOTOYHOTO Ta TIiJCYMKOBOTO KOHTPOIIB. AKaaeMmiuHa 0OpOYecHICTh O0a3yeTbcsl Ha
3aCy/IKE€HHI MPAKTUK CIUCYBaHHS (BUKOHAHHSA MUCHMOBUX POOIT 13 3aJly4eHHSIM 30BHILIHIX
Jokepen 1H(opmarlii, KpiM J03BOJIEHUX JUIsl BHUKOpPUCTaHHS), Iulariaty (BIATBOPEHHS
OomyOJIiKOBaHMX TEKCTIB IHIIMX aBTOpIB 0Oe3 3a3Ha4yeHHS aBTOPCTBA), (Qadpukarii
(BuTamyBaHHS JaHUX YW (DaKTiB, IO BUKOPUCTOBYIOTHCS B OCBITHhOMY mporieci). ITomituka
I0JI0 AaKaJEeMIYHOi JOOpOYECHOCTI pErjJaMeHTyeTbcsd MoJoKeHHAM '"[lonoxeHHs Tmpo
CHUCTeMy 3amobiraHHsl Ta BUSBIICHHS IIariaTy y HarioHaqbHOMY TEXHIYHOMY YHIBEPCHUTETI
" JlninpoBchKa momiTexHika" http://surl.li/alvis.

Y pa3l nopymieHHs 3700yBaueM BHINOI OCBITH aKaJeMIYHOi JOOPOYECHOCTI
(cnucyBaHHs, mariat, Qabpukailis), poOOTa OLIHIOETHCS HE3aJ0BUIBHO Ta Mae OyTH
BUKOHaHa TMOBTOpHO. [Ipu mboMy BHKIIagay 3aiuinae 3a cOO0OK TPABO 3MIHUTH TEMY
3aBJIaHHS.

7.2 Komywnikauiiina moJituka

3100yBaui BUIIOT OCBITH MOBUHHI MAaTH aKTUBOBAaHY YHIBEPCUTETCHKY TOIITY.

¥Yci mucbMOBI 3amUTaHHS O BHUKJIaJadiB CTOCOBHO KypCy MarOTh HaJICUJIATHUCS Ha
YVHIBEPCUTETCHKY EIEKTPOHHY IIOIITY.

7.3 IoJaiTuka 1010 MepecKIaaHHSA

PoboTtu, sKi 37a10ThCA 13 MOPYLIEHHSIM TEPMiHIB 0€3 MOBaXHUX MPUYUH OLIHIOIOTHCS
Ha HWKYYy OIiHKYy. IlepeckiamanHs BiIOyBaeTbCs 13 JO3BOJY JACKAHATY 3a HAsSBHOCTI
MOBAXHUX MPUYKH (HATIPUKIIAT, JTIKAPHIHUN).

7.4 IloaiTKa 1010 OCKAPKEHHS OLiHIOBAHHA
Axmo 3100yBad BUINOI OCBITHM HE 3TOJICH 3 OIIHIOBAaHHSM HOTO0 3HAaHb BiH MOXE
OMPOTECTYBAaTH BUCTABIIEHY BUKJIa/Ia4y€M OIIIHKY Y BCTAHOBIICHOMY MOPSAKY.

7.5 BinBinyBaHHS 3aHATH

Jliis 3100yBadiB BUIIOI OCBITH ACHHOI (HOPMH BiIBIIyBaHHS 3aHSATH € 00OB’SI3KOBHM.
[ToBa>kHUMHU TPUYMHAMHU JJIs HESIBKM HA 3aHATTS € XBOpoOa, y4acTh B YHIBEPCHUTETCHKHX
3ax0/ax, aKajJeMiuHa MOOLUIBHICTb, SIKI HEOOXIAHO MIATBEp/KYBaTH JIoKymeHTamu. [Ipo
BIJICYTHICTh Ha 3aHSTTI Ta MPUYUHU BIJACYTHOCTI 3700yBayd BUIIOi OCBITH Ma€ MOBiJIOMUTH
BHKJa7a4a a0 ocoOrcTo, abo yepe3 cTapocTy.

3a 00’€KTHMBHUX NPUYUH (HAMpPUKIAJ, MDKHApOAHA MOOUIBHICTh) HaBYAHHS MOKeE
BiIOYBaTHCh B OH-JIAIH (POpMI 3a MOTOIKEHHIM 3 KEPIBHUKOM KYpCY.

7.6 bonycu

3100yBaul BUIIOI OCBITH, K1 PETYJISIPHO BIABIAYBaJIM JIEKIil (MalOTh HE OUIbIIE JBOX
NpONycKiB 0e3 MOBa)XHUX NPUYMH) Ta MAIOTh HAMHCAHWN KOHCIEKT JEKIiH OTPUMYIOTh
JOJTATKOBO 2 OaJid 710 PE3yNIbTATIB OIIHIOBAHHS J0 MiJCYMKOBOI OI[IHKH.
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