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Hacrosmas nporpamma y4eOHOI NUCHUIUIMHBI YCTaHABJIMBAeT TPeOOBaHUS K 3HAHUSAM U

YMEHUSM 00YYaromerocs U onpeenseT CoAep KaHue U BUAbI YUeOHBIX 3aHATUH U OTYETHOCTH.

[IporpamMma mnpeaHa3HaueHa [aJs TpenojaBaTesiei, BEAYIIMX JaHHYI JUCHUIUIMHY, U
oOyuaronuxcs HarpasiaeHus noarotosku 22.04.01 MatepuanoBeieHUuE U TEXHOJIOTUN MaTEPUANIOB,

M3YYAIOIIUX IUCHUIUIMHY MeTomoorus Bbloopa MaTepralioB U TEXHOJIOTUH.

[Tporpamma pazpaboTana B COOTBETCTBHH C:

- Depnepa’dbHbIM TOCYIAapCTBEHHBIM  OOpa30BaTENbHBIM  CTAHAAPTOM IO  HAMpaBICHHUIO
noaroroBku 22.04.01 MarepuaioBeiecHHE W TEXHOJIOTUHM MAaTEpUANIOB, YTBEP)KJIECHHBIM
npukazoM MOH P® ot 24 anpens 2018 r. Ne 306;

- OOpazoBaTebHOM MPOrPaMMON BBICIIIET0 0Opa30BaHM 10 HaNpaBIeHUIO moarotoBku 22.04.01
MarepuanoBeieHUE U TEXHOJIOTUU MaTEpUAIIOB;

- y4eOHBIM IJITAHOM IO HampasiieHHto moaroToBku 22.04.01 MatepuanoBeneHne U TEXHOJIOTHH
MaTepuanos, mpoduns TexHomorus komno3utos s 2024 rona Hadasa MoArOTOBKH.

IIporpammy cocraBua:

NI

npodeccop, 1.X.H., mpodeccop /B.IO. KoHroxos/

CoruacoBaHno:
3asenytomuii kapeapoit UMII, kx.¢.-M.H., 1o1IeHT

i /T.0. PerTukos/

PykoBoauTenb 00pa3oBaTeIbHOM IPOTPaAMMBI
I.T.H., Ipodeccop

npodeccop, A.T.H. /A TI. Konapatos/



1. Ileaun ocBOeHUS TUCHMILIMHBI

K ocHOBHBIM HeJasaM OCBOCHHUA JHUCHUIIIMHBI HanoTtexHonoruu B MMPONU3BOJACTBC
KOMIIO3UTOB CJICAYCT OTHCCTU:

° q)OpMI/IpOBaHI/Ie OCHOBHBIX ITPUCMOB MO3HABaTEeILHOMN JACATCIIBHOCTHU CIICHHUAJINCTOB B
HaHOUHAOYCTPHH,
° q)OpMI/IpOBaHI/Ie HaBBIKOB, HGOGXOI[I/IMBIX ML ydactusd B CO3JaHUHU HOBBIX

MaTepuajoB U TEXHOJIOTHI TPOU3BOJICTBA.

K ocHOBHBIM 3aayamM OCBOEHHUS JUCHUIUIMHBI HaHOTEXHOJOrMM B IMPOU3BOJICTBE
KOMITO3UTOB CJIEAYET OTHECTH:

. paclIMpeHre U 3aKpeIUICHHUE TEOPETUUYECKUX M TMPAKTUYECKUX 3HAHUU 0
HEOPraHMYECKOM, OpraHMYecKod, QU3NYECKOW U KOJUIOMJHOW XHWMHH, HEOOXOAUMBIX MJis
MMPOBCACHWA HAYYHBIX I/ICCHG,[[OBaHI/If/'I M MOCTAaHOBKU ONTUMH3AIMOHHBIX 3a4a4 IIPpHU MIPOU3BOACTBC
KOMIIO3UTOB;

® HN3YUCHHUC CYHUIHOCTHU (bI/I3I/IKO-XI/IMI/I‘-I€CKI/IX u XUMHWYCCKUX Imponeccos,
MPOUCXOSAIINX B IPOM3BOICTBE KOMIIO3UTOB HA HAHOYPOBHE;

. dbopmupoBaHKEe MpEACTaBICHUN 00 OCHOBHBIX dTamax PEHICHHS 3aJa4dl pealn3aluu
KOHKPETHOT'O HAIPaBIIEHUSI HAHOTEXHOJIOTHH B MaTEPHATIOBEICHUU;

° O3HAKOMJICHHUE C COBPECMCHHBIMHU OOCTHXXCHHUSAMU I10 CO3AAaHWUIO, IMPUMCHCHHUIO H
MEPCIEeKTUBAM Pa3BUTHUS HAHOTEXHOJIOTUH.

B pesynbTare 0cBOSHUS TUCIUIUIMHEI (MOTYJsl) y oOydaromuxcsi (GOPMUPYIOTCS CIICTYIOIINE
KOMIETEHIIMM M JOJDKHBI OBITh JOCTUTHYTHI CIEAYIOUIME pe3yiabTaThl OOYyYeHHs Kak dTam

($opMUPOBaHKS COOTBETCTBYIOIINX KOMIETEHIIUN!
Kon u HanmeHnoBaHue ITepeyenn IUIAHUPYeMbIX pe3yJbTaToB
KOMIIeTEeHIU 00y4eHusI 0 AUCHMILIMHE
[1K-1 NIIK-1.2. VYmeer BbIOMpaTh METOAbl HAYYHOI'O
CriocobeH  OCyIIEeCTBIIATh  HAay4HbIE | MCCIEOBAHUSA U IPOEKTUPOBAHMUS MaTEpUAlIOB U
HCCIEA0BaHUSA B 007acTH | KOHCTPYKIIHA.
Marepuanosenenuss u  texHosoruu | MIIK-1.3. TIpoBoouT ucciaenoBaHust CTPYKTYpbl U
MaTepuaos, HCXO0I U3 | CBOMCTB MaTepualoB, U3JAENUA JUId pelieHus
(byHIaMEeHTaIbHBIX 3HaHUUN U | mpodeccuoHaNbHBIX 33/1a4.
KOHKPETHBIX 33/1a4 IPOU3BOJICTBA
IK-3 NIIK-3.1 3Haer (U3NKO-XUMHUYECKHUE
Crniocoben ONPENENATh | XapaKTEPUCTUKH MOJUMEPHBIX U KOMITO3UIIMOHHBIX
OKCILTyaTalMOHHBIC XapaKTCPHUCTHUKHU, MaTepHaloB u YMEET YIPaBIATh ux
IIPOrHO3UpPOBaTb MW ONHUCBIBATH HI?’OHGCC BKCHHyaTaIIHOHHBIMH CBOI\/'ICTBaMI/I.
JOCTW)XCHHS 33/JaHHOTO YPOBHS CBOWCTB B
MaTepuaiax

2. MecCTO TMCHUILIHHBI B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMBbI

Huctunmmaa b1.2.9J1.1 «HaHoTexHONIOTMH B MPOM3BOJCTBE KOMIIO3UTOB)» OTHOCHTCS K
DJIIEKTHBHBIM  JWCHUIIMHAM  OCHOBHOM  00pa3oBaTelbHONW  MPOrpaMMBl  MarucTpaTyphl,
dbopMHupyeMOil ydacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUMH.

W3ydyeHne maHHON JUCHMIUIMHBI Oa3upyeTcs Ha KOMIIETEHIUSX, MPUOOPETEHHBIX
oOydaromuMucss B 00JIaCTH TOJMMEPHOIO MaTepUANIOBEICHHS B paMKax OCBOEGHMS IMPOTpaMM
OakanaBpuara.

Jucnnnnuna «HaHOTEXHONIOrMM B MPOU3BOJCTBE KOMIIO3UTOB) B3aUMOCBSA3aHA JIOTUYECKU
U COZIepKaTeIbHO—METOANYECKH co caeayomumu aucuummnaamu OOIT:

— DJIEKTPOHHAsI MUKPOCKOIHS U CIIEKTPOMETPUSI.

— MarepuanioBeicHUE U TEXHOJIOTUH KOMIIO3UTOB.

— MopenupoBaHue CBOMCTB KOMITO3UTOB.

— OOTOXUMHUUYECKUE TEXHOJIOTUH B IIPOU3BOJICTBE KOMIIO3UTOB.

— Jlakokpaco4Hble MaTEpUabl U TOKPBITHUS.



3. CTpyKTypa M cofepKaHue TN CHUILTHHBI

3.1. Buabl yueOHOM paGoThl H TPYA0EMKOCTh

OO0mass TPyJOEMKOCTh JTUCHUIUIMHBI COCTaBisieT 4 3adeTHble eIWHUIBI, T.e. 144
aKaJieMHueckux yaca (u3 Hux 112 gacoB camocTosITeIbHAS paboTa 00yUJarOIINXCs).

JlucuuiuinHa u3y4aercs B MEPBOM ceMecTpe: Jekinu — 16 gacos, 1abopaTOpHBIX 3aHATHI
— 16 gacoB. ®opma KOHTPOJIS — IK3aMeEH

CtpykTypa U coepKaHue JUCIUTLTNHB HaHOTEXHOIOTHH B TIPOU3BOACTBE KOMIIO3UTOB 10
CpoKaM U BuJaM paboTsl oTpaxeHsl B [Ipunoxenun 1.

Ne ni/m . KosmuectBo | CemecTpsl
Buna yueOHoii padoThl
4acoB 1
1 AyAUTOpPHBIE 3aHATHS 32 32
B Tom uncne:
1.1 Jlexkuun 16 16
1.2 | Cemunapckue/mpakTH4ecKue 3aHsATHS
1.3 | JlJaGoparopHbIe 3aHATHS 16 16
2 CamocrosiTesibHas padora 112 112
B tom uncne:
2.1 [ToaroroBka K 3aHATHIM (M3y4YEeHUE 64 64
JIEKIIMOHHOTO MaTepuaa, JTUTePaTyphl,
MPAKTHYECKUX CUTYAIIHi)
2.2 [ToaroroBka K KOHTPOJIBHBIM 3aJaHUSM 48 48
3 IIpomexyTouHas aTTecTanus
OK3aMeH K3
Hroro, yac 144 144

3.2. Conep:xaHue pa3iesioB U CHUTITHHBI

Tema 1. Hanomarepuasnl. HaHOTeXHO10rMH B IPOU3BOACTBE KOMIIO3UTOB
BBenenne u tepmuHonorus. OCHOBHBIE 3Tamlbl Pa3BUTUS HaHOTeXHOJOrHi. OcobGeHHoCcTH
NOBEJeHU OOBEKTOB HaHOMHMpa. llpumepsl HaHOMaTepualoB U HaHOYCTpoWcTB. IIpumepsl
HAHOTEXHOJOTUYECKHUX MIPOLIECCOB: HaHoIeyaTHast autorpadus, auTorpaduyecku
UHAyLHpOBaHHas  caMmocOopka. O030p yueOHO-HAyyHOM JMTepaTypel 1O  mpobiemMam
HAaHOTEXHOJIOTUH.
Tema 2. [lepcrieKTUBHBIE YIJIEPOIHbIE HAHOCTPYKTYPHI AJIsl NOJTUTpadguu U ynmakoBKH
2.1. @ynnepenwi
OcHOBHBIE (U3NKO-XUMHUECKHE CBOICTBA yriepoja, yriepoJHas CBsA3b, TMOpHIU3ALMSL.
AmnoTtponHsie (OpMBI yriiepoaa: QpysuiepeHsl, HAHOTPYOKH.
Hcropus oTKpbITUS (YIUIEPEHOB, CBSI3b C aCTPOPU3NUYECKUMHU HccaenoBaHusAMU. CTpyKTypa
bynnepeHos Ceo u C70: TeOMEeTpHsi, TUTI CBs3eH, popmyna Diinepa. [Ipyrue kmactepsl yriepoja.

MeToapb! CUHTE3a U OUUCTKH (PYIIIIepEeHOB.

OcHOBHBIE ~ (QU3UKO-XMMHUYECKHe CBOWCTBa (ymiepeHoB. CoeaWHEHUST Ha OCHOBE
bymiepeHoB: ¢yiiepouabl, QymuiepuTsl, QyIepUIbl, WHTEPKAIIMPOBAHHBIE U SHAO03ApalIbHbBIE
CTpYKTYpbl. O6sacTH NpUMeHEeHHs (PYIUIEPEHOB.

2.2. Hanompyoxu

CTpykTypa OJHOCTEHHBIX HAHOTPYOOK, MHJIEKCHl XHUPAJbHOCTH, OCHOBHBIE THUIIBI
XUPATBHOCTH. APXUTHITHYHBIE HAHOTPYOKH.

CTpyKTypa MHOTOCIOWHBIX HAaHOTPYOOK: TpPyOKHM THIAa CBUTOK, KOAKCHAJIbHO BIIOKEHHBIE
HAHOTPYOKHU, KaHAThl U3 HAHOTPYOOK.

Bnusaue nedexkToB B CTpyKType HAHOTPYOOK Ha T€OMETPUIO U IPOBOJMMOCTh HAHOTPYOOK.

[Tony4yenne HaHOTPYOOK. METOIBI TYrOBOTO pa3psiia, Ja3epHOr0 UCIIAPEHUs, OCAKICHHS U3
ra3oBoil (as3bl. BO3MOXXHOCTH METOZOB MO CHUHTE3Y OJHOCIOMHBIX M MHOTOCIOWHBIX HaHOTPYOOK.



Craguu o4nCcTKH HaHOTPYOOK. OCHOBHBIE MEXaHUYECKUE, DJIEKTPUUECKHE U MAarHUTHbIE CBOMCTBA
HaHOTPYOOK. [IprMeHeHre HaHOTPYOOK.

[pyrue yriepogHble HaHOCTPYKTYpPBI, YIJIEpOJHbIE HaHOIYKOBUIBL. HaHOTpyOKHM Apyrux
MaTepHaloB: JUCYIb(U BoIbPpama, XpUu3oTHII.

Tema 3. IlepcnekTHBHBbIE KOHCOJMJIUPOBAHHbIE HAHOMATEPHAJBI VISl NPOM3BOACTBA
KOMIIO3UTOB
3.1. Hanokpucmannuueckue mamepuanvl

Knaccugukarus TBepAbIX TeJ IO arperaTHOMY COCTOSTHHIO: MOHO- M MOJHKPUCTAIUTMYECKHE
MaTepuaibl, aMmopdHble Marepualibl. HaHOkpucTamInyeckoe COCTOSIHME KakK Iepexoa OT
aMOp(hHOTO COCTOSIHMSL K  MOJHUKpUCTAIIN4ecKoMy. (OCOOEHHOCTH CTPYKTYphl 3€peH U
MEX3EPEHHOTI'0 BEIIECTBA B HAHOKPUCTAJUIMUECKUX MaTepUaIax.

MeTopl OSTyuyeHUs HAHOKPUCTAINYECKUX MaTepuanoB. OcakIeHHe U3 ra3oBOi U >KUIKOM
¢da3el. beicTpoe oTBepaeBaHMe W3 paciuiaBa. VIHTEHCHBHBIE IUTaCTUYECKHE JeOopMaluu.
Pexpucrannuzanus u3z amoppHoro coctosuus. [Ipenmyiiectsa 1 HeAOCTATKU PA3IUYHBIX METOIUK.

OcHOBHBIE (U3UYECKHE CBOHCTBA HAHOKPHCTAIMYECKUX MATEPUAJIOB: MEXaHHUYeCKas
MIPOYHOCTH u IUIACTUYHOCTH, b dy3noHHbIE CBOMCTBA. MeTtacTaOuinbHOCTh
HAHOKPUCTANINYECKOTO COCTOSIHUSA. OCHOBHbBIE MPUMEHEHUS! HAHOKPUCTAINIMYECKIX MaTEPUAJIOB.

3.2. Hanokomno3umal, HiHOROPUCHLbIE MAMEPUATIbL

KoMIo3uThl: OT aIXUMHUU K COBPEMEHHBIM HAHOTEXHOJIOTUSIM.

MonekynsapHble  KOMIIO3UTBI,  «yMHBIE»  TOIMMEpHble  MaTepuanbl.  CBoiicTBa
HaHOKOMIIO3UTOB. [loiaumepHble HaHOKOMMO3UT. ClOMCThIE HAHOKOMIO3UTHI. HaHOKOMIIO3UTHI ¢
ceTyaTol CTpyKkTypoil. HaHOKOMIO3UTHI, cojepXkalide MeTaUlbl WIH OJYIPOBOJHUKH.
[Tonumepsl, MOIM(UIMPOBAHHBIC YIIEPOJHBIMH HAHOTpyOKamMu. HaHOKOMIIO3WTBI HAa OCHOBE
CBEPXBBICOKOMOJIEKYIsipHOTO nonudTrieHa (CBMIID).

[Toryuenue u MIPUMEHEHNE HAaHOKOMIIO3UTOB. Hanonopuctsie MaTepUaJIbl.
Cy6HaHONIOPUCTHIE U HAHOMIOPUCThIE MaTepUaibl HA OCHOBE 1IEOTUTOB. [lOpUCTBIN KpeMHHUIA.

Tema 4. IlepcnekTHBHBIE MeTOAbI MHKPO- W HaHOJMTOrpaguuM /Ui NPOU3BOACTBA
KOMIIO3UTOB

Texnonormueckuii mpouecc Gortomurorpaduu. Pesuctbl. DPoTOmAOIOHBL. IKCIIOZUIIHSL.
Pazpemienne  ¢oronmurorpadpuu. OBomoruss  MetonoB  (otonurorpadpuu.  CoBpemeHHas
dotonmurorpadus. Jlurorpaduss B obmactu riaybokoro Y®, peHTreHOBCKasi M DIJIEKTPOHHAs
autorpadust. DIeKTpOHHAs TUTOrpadus ¢ NPSIMOM 3aMHChIO HIEKTPOHHBIM ITYYKOM.

Hanonurorpadgus. Ontuueckue Metoasl HaHonutorpaduu. Hanomurorpadus ¢ moMonisto
C3M. HanoumnpuHT aurorpadus.

Tema 5. IlepcneKTHBHOCTH MCHOJIb30BAHUSI CKAHUPYIOLIeH 30HA0BOH MHUKPOCKONUM M
PEHTIeHOBCKOH (POTOIICKTPOHHOH MHUKPOCKONUH B NMOJIUIPa(Puu U yNIAKOBKH
5.1. Ckanupyrowana mynnenbHas MUKpoCKonus

VYCTpoicTBO M MPUHLUI ACUCTBUS CKAaHMPYIOLIET0 TYHHEIBHOTO MHKPOCKOIA: TYHHEJIbHBIN
CEHCOp, PEXHUMBbI IOCTOSHHOIO TOKa M IOCTOSSHHOW BBICOTHI. OTrpaHHWYEeHMs] CKaHUPYIOLIEH
TYHHEJIbHOM MUKpOCKONIUU. OCHOBHBIE TUIIBI CKAHEPOB, IPUMEHSAEMBIX B CKAHMPYIOIIEM 30HI0BOM
MuKpockorne. Mcnonbp3yemble CBOMCTBAa NMbE30KEpPAMUKU, TPUIIOAHBIE, TpyOdaTble W TUOpPUIHBIE
ckaHepbl. OCHOBHbBIE THIBI KaHTHJIEBEPOB, HCIOJIB3YEMbIX B KOHTAKTHOM M OECKOHTAaKTHOM
pEeXHMMax aTOMHO-CHMJIOBOM MHMKpockonuu. Ilapamerpsl, BiusOIIME€ Ha KadyecTBO IOTY4aeMbIX
U300paKeHUH.

5.2. Amommno-cunoeasn u penmzen06cKan homolreKmpoHHas MUKPOCKONUU

YCTpoHCTBO M NPUHLMII JEHCTBUS CKAHUPYIOIIETO AaTOMHO-CHUJIOBOIO MHKPOCKOIA:
ONTUYECKUHN CHUIIOBOM CEHCOP, CHJIbI MEKaTOMHOI'O B3aUMOJICHCTBUS, AUANa30Hbl CUJI ITpHU paboTe B
KOHTAaKTHOM U OECKOHTAaKTHOM pexuMmax. Ha3HaueHwe M NpUHLIMIBI paboThl OOpaTHOM CBS3M.
PentrenoBckast pOTO37EKTPOHHAS MUKPOCKOIIHS.

Tema 6. IlepcrieKTHBHBIE MaTePHAJIbl HAHOTEXHOJIOTHII B MOJIUTpadguu U ynakopke

HanoOymara, koTopasi 1Mo HmpOYHOCTHM HE ycTymaeT 4yryHy. Heroprouas HanoOymara wu3
tutaHa. HanoOymara, Ha KoOTOpol MOXHO mHcath ©Oe3 uyepHwI. HanoOymara XpaHUT
anekTpuiectBo. HanoOymara wu3 HaHOTpyOOkK. HanoOymara cmocoOHa OCTaHOBHUTH MyNi0. 3a
HaHOOyMaroii OyayIiee >J1IeKTpoHUKH. MomnekyispHas Oymara.



YnakoBouHble HAaHOMaTepuaibl. HaHoymakoBKka ¢ ymydIlIeHHbIMU OapbEepPHBIMU CBOMCTBAMU.
HanotexHomorun B ymakoBKe: HAHOKAMCYNBI ISl JIEKApCTB W SJI0B, KIATpaThl mpodeccopa
SAkoBieBa. YakoBKa ¢ BBICOKMM YPOBHEM 3allIUTHI.

Hcnonp30BaHne HAHOTEXHOJIOTMH JUIsl IPOU3BOICTBAa OyMaru U KapToHa.

HanoctpykryprupoBaHHbIe Kpacku U uepHuia. Hanomorrep.



3.3. CTpykTypa u coaep:KaHue JUCIUANIUHBI
22.04.01 MaTtepuaJjioBeleHHE M TEXHOJIOTHU MATEPUAJIOB

(marucTp)
Buabl yueOHoi padoThl, Dopm
= 3 BKJIIOYAsl CAMOCTOSITETbHYIO Buabl camocrosiTesibHON padoThI bl
Pasien 9 é 5 padoTy CTyIEHTOB, CTYAEHTOB aTrrecT
= o = U TPY10€MKOCTb B Yacax anuu
n/ S | T8
N JI 1(1:/ Ja6 | CPC | KCP | K.P. | K.IL. | PTP | Pepepar | K/p | D | 3
nepBblil ceMecTp
1.1 | Hanomartepuanabl. HanoTexHoJiorus 1 2 6
Ipakxmuueckoe 3anamue
1.2 | «HaHOTEXHONOTHH B TOJUTPAQUI. 1 2 6
Brinaua 3ananus Ha pedepat
IMepcniekTHBHBIE yrJjiepoiHbie
1.3 | HaHOCTPYKTYpPHI s nosaurpaguu u | 1 2 6
ynakoBkH. @yJjiepeHbl
Ipakmuueckoe 3ansamue
1.4 | «Oprannyeckue TMONYNIPOBOAHUKOBEIE | 1 2 6
HaHOMAaTepHaJIb»
IlepcrniekTHBHBIE YIJI€POAHbIE
1.5 | HaHOCTPYKTYPBI A5 noJurpaduu u 1 2 6
ynakoBku. HanorpyOku
Ilpakmuueckoe 3anamue «3ydenune
1.6 | HAHOCTPYKTYPHPOBAHHBIX 1 2 5 N
(G oTONPOBOASIINX TOKPHITUI Ha
OCHOBE KPacCUTEJICH».
IlepcnekTUBHBIE
1.7 | koHCOTUAUPOBAHHBIEC 1 2 6
HAHOMAaTEePHAJIbI VISl NOJTUTPaduu U




ynakoBku. Hanokpucraninieckne
MaTepHAJIbI

1.8

Ilpaxmuueckoe 3auamue «3ydyeHue
HAaHOPA3MEPHBIX XapaKTEPUCTUK
KalUJUIIPHO-TIOPUCTOM CTPYKTYPhI
pa3JIMYHBIX BUJIOB)

1.9

IlepcnekTUBHBIE
KOHCOJIUTUPOBAHHbIE
HAHOMATePHAJIbI AJs noaurpapuu u
YIAKOBKH. HanokomMno3ursbl,
HAHONOPHUCTbIE MAaTEePUAJbI

11

Ipaxmuueckoe 3ansamue
«[TomyueHue IeKTPOITPOBOIAIINX
9JIEMEHTOB MHKPOCXEM ITEYaTHBIM
CII0CO00OM».

11

IlepciekTHBHBIE METOABI MHKPO- U
HAHOJUTOrpauu i NoJurpapuu
U YIIAKOBKH

11

Ilpakmuueckoe 3ausamue «V3yuenue
METO/IOB HCCIIEJOBAaHUS MTOBEPXHOCTH
MaTepHaoB c IIOMONIBIO
BUPTYAJIBHBIX CPEJICTBY

11

IlepcnieKTUBHOCTH HMCHOJIbL30BAHUS
CKaHMpYIOLen 30HA0BOM
MHKPOCKOIIMH ¥  PEHTreHOBCKOI
($oT03/IeKTPOHHOII MHMKPOCKONUHU B
noJurpagun " YIAKOBKH.
Ckanupyomas TYHHeJIbHasA
MHUKPOCKOTNS

11

Ilpakmuueckoe 3anamue «3ydenune
MOP(OJIOTHUECKIX CBOMCTB
YIJIEPOAHBIX U HEOPTraHUUECKUX
HaHOMAaTEepHaJIOB)

1.1

HepCHeKTI/IBHOCTb HCITOJIB30BAHUA




CKAHMPYIOLIeil 30H10BOM
MHKPOCKONHMHU U PEHTTeHOBCKOM
($0oT03/1eKTPOHHOII MUKPOCKONIMH B
noJurpa¢guu U ynakoBKu. ATOMHO-
CHJIOBasi M PEHTTeHOBCKasA
(oTo3r1eKTPOHHASI MUKPOCKONIMHU

IIpaxmuueckoe 3anamue «3yuenue
CBOMCTB HAHOMAaTEPHAJIOB € ITIOMOILBIO

1.1 | aTOMHO-CHIJIOBOM U PacTpoOBOi 1 2 6
6 | 2JEKTPOHHON MUKPOCKOIIHH,
PEHTI€HOBCKON (POTORIIEKTPOHHOM
CTHIEKTPOCKOITHI
11 IlepcriekTHBHBIE MaTepHAJIbI
7 HAHOTEXHOJIOTUi B oJMrpadpuu u 1 1 6
yIaKOBKe
1.1 | [IpakTHueckoe 3aHsATHE 1 6
8 | 3ammura pedepata
Dopma ammecmayuu
Bcero vacoB no qucuuIuiiHe 144 16 16 112

B TPETHEM CEMECTpE

KypcoBoii npoekT (kypcoBasi paboTa) He IPEelyCMOTpPEH.

3.4. TeMaTHKa KypCOBBIX IPOEKTOB (KYPCOBBIX padoT)




4. YueOHO-MeTOAN4YeCKOe U HH(POPMAIIMOHHOE 0O0ecTiedeHue QU CHUIITIMHBI

4.1. OcHOBHas JUTEpaTypa

PoroB B.A. TexHonmorust KOHCTPYKLMOHHBIX MaTepuanoB. HaHoTexHoNoOruu: y4eOHUK ISt
CTYJICHTOB BBICIIUX Y4e0. 3aBefieHuH, 2-¢ u3 ., nep.u non. FOpair, 2018, 190 c.
Boponos B.K. Kum Jle Y., Anromkun A.C. CpoiicTBa M NPUMEHEHHUE HAHOMATEPHUAJIOB:
Y4eOHHMK I CTYJICHTOB BBICIIUX yueO. 3aBeneHui, 5-¢ u3za. 2018, 210 c.
benna, A.®. Marepuansl HaHOTEXHOJOTHH B mosmrpaduu: y4ed. mocobwe s CTYACHTOB
BBICIIMX y4e0. 3aBeJIeHHn, oOydaromuxcs no HanpasieHuo 150100.62 — MarepuanoBeneHue u
TexHosoru wmatepuanoB. Y.l. Bpegenue B Marepuanbl HAHOTEXHOJOTHUH. YTJIEpPOJHBIE
HaHOCTPYKTYphI / A. @. benna; M-Bo ob6pazoBanus u Hayku PO, ®I'BOY BIIO "Mock. roc. yH-
T nevatu umeHu Meana @enoposa". — M.: MI'VII umenn NBana ®@enoposa, 2013. — 138 c.
benna, A.®. Matepuanbsl HAHOTEXHOJIOTUH B monurpaduu: yaedHoe mocoOue Ijsi CTyIEHTOB,
oOyuaromuxcsi mo HampaeineHusim: 150100.62 — MartepuanoBeqeHue W TEXHOJOTUHU
Mmatepuainon; 261700.62 — TexHonmorus moaurpaguueckoro M yrnakOBOYHOI'O MPOU3BOICTBA;
051000.62 — IIpodeccuonanbuoe odyuenue. Y. 2. Hanomatepuansl. [IpoGiaemsl 6e30macHoOCTH,
9KOJIOTHH M 3TUKH B IpUMEHEeHUU HaHoMatepuaioB / A. @. benaa; M-Bo 00pa3oBaHus U HayKu
P®, ®I'BOY BIIO "Mock. roc. yH-T nedatu umenu Meana ®enoposa". — M.: MI'VII umenu
NBana ®enoposa, 2014. — 130 c.
benpma, A.®. Marepuanbsl HAHOTEXHOJIOTHH B moiurpaduu: ydyeOHOE Mocodue Ui CTyICHTOB,
oOyuaromuxcs no HanpasiaeHusM: 92.03.03 — TexHonaorust noaurpauyeckoro U ynakoBOYHOTo
npousBoAcTBa; 22.03.01— MarepuanoBegeHue M TeXHOJOruMM MmatepuanoB; 44.03.04 —
[Tpodeccuonansuoe obydyenne. Y. 3. Hanomurorpadus. HaHOTEXHOIOTMU M MaTepUaIbl
HaHOTexHoJoruil B nonurpaduu / A. @. bernna; M-Bo o6pazoBanus u Hayku PO, ®I'bOY BIIO
"Mock. roc. yH-T neuatu uMmeHn MBana ®enoposa". — M.: MI'VII umenn MBana ®enoposa,
2015. - 220 c.
benna, A.®. Matepuanbsl HAHOTEXHOJIOTUN B Monurpaguu: yuyeOHoe mocodue Aisi CTYJIEHTOB,
oOyuaromuxcs no HanpasiaeHusM: 29.03.03 — TexHonaorust noaurpaguyeckoro U ynakoBOYHOTO
npousBoacTBa; 22.03.01 — MarepuanoBenenue M TexHojoruum wmatepuainos; 44.03.04 —
[TpodeccuonansHoe obyuenue (o orpacisam). Y. 4. CkaHupyromas 30H0Basi MUKPOCKONHS U
Jpyrue MEeTOIbl TMarHOCTUKHU 3alleyaThiBaeMbIX MaTepHajoB Ha MUKPO- U HaHOYpoBHe / A. .
benna, I1. ®. Ilotamnukos; M-Bo obpazoBanus u Hayku P®, ®I'BOY BIIO "Mock. roc. yH-T
nevyatu umenu Meana @enoposa". — M.: MI'VII umenn MBana ®@enoposa, 2015. — 136 c.
I'onosun, I0.M. BBenenne B HaHOTEXHUKY. [DIEKTPOHHBIM pecypc] — DnekTpoH.naH. — M.:
Mammnoctpoenue, 2007. — 496 c. — Pexum nocryna: http://e.lanbook.com/book/802

4.2. JlonoiHuTeIbHAS JIUTEPATypa
BacunbeBa, JI.LFO. HexoTopbie mpoGiemsl HaHOTexHOJOTHNA. MccnenoBanus 1 MoaeTupoBaHUE

HaHOKOMITIIEKCOB: yueOHoe mocobue / JI.}O. Bacunbera, Cononwes, [1.B., Pomanosa E.1O.; M-Bo
oOpa3zoBanus u Hayku PD, dexep. arentcTBo 1o obdpazoBanuio, MI'VIL. — M. : MI'VII, 2009. —
114 c.

Kysnuenos, H.T. OcHoBbI HaHOTEXHONIOTHH : Y4eOHUK [Dnekrponnsiit pecype] / H.T. Ky3uneros,
B.M. Hosoropies, B.A. XKabpes, B.11. Mapronun. — DnexktpoH. naH. — M. : U3naTenscTBO
"JTaboparopus 3uanwuii", 2014. — 400 c. — URL : http://e.lanbook.com/book/66210

MopaueBckuii, A.I'. @uznueckass xumus. [I0BepXHOCTHBIE SBIEHUS U JHUCIIEPCHBIE CHUCTEMBI:

yaeOHoe Tocodue [DnekTpoHHbIH pecypc] / A.I'. MopadeBckuid. — 2-¢ u3/., cTep. — DIIEKTPOH.
nan. — CII6. : Jlanb, 2015. — 160 c¢. — URL : http://e.lanbook.com/book/64335



http://e.lanbook.com/book/802
http://e.lanbook.com/book/66210
http://e.lanbook.com/book/64335

4.3. DneKTpoHHbIe 00pa3oBaTe/bHbIE Pecypchl
1. DnekTpoHHas cripaBo4Has mpaBoBas cuctema. KoncynsrantlLnroc http://www.consultant.ru
2. OBC «Jlanb» https://e.lanbook.com
3. OBC «IOpaiit» https://urait.ru
4. 3BbC «IPR SMART» http://www.iprbookshop.ru
5. Uudopmarmonnsiii moprain GUIIC https://wwwl.fips.ru
6. Hayunas snextponnas 6ubnmmuoreka eLIBRARY.RU https://elibrary.ru
7. ba3a maHHBIX MO Hay4dHBIM >KypHaimam. Science, Social Sciences, Arts&Humanities Citation
Index.

4.4. JnekTpOHHBIH 00pa3oBaTeJbLHbIN pecypc

https://online.mospolytech.ru/course/view.php?id=10662

4.5. JInueH3noHHOe U CBOOOIHO pacnpocTpaHsieMoe NPOrpaMMHOe obecrneyeHue

1. [Tporpammuoe obecrieuenne «CorelDRAW»;

2. IIporpammuoe obecrieuenue «Adobe Photoshopy;
3. [Iporpammuoe obecrieuenue «Adobe Illustratory;
4. Iporpammuoe obecnieuenue «Microsoft Officey.

4.6. CoBpemennble mnpodeccuoHaNbHble 0a3bl [JaHHBIX W HHG(pOPMAIHOHHBIE

CIIPaBOYHbIE CHCTEMbI
HuTepHeT-pecypchl  BKIIOYAIOT Yy4€OHO-METOJMYECKHME MaTepuajbl B JJIEKTPOHHOM BHUJIE,
npecTaBieHHbIe Ha caiite http://mospolytech.ru B paznene «nektponHas 6udnuorexka MITY»
http://elib.mgup.ru .

1. KommbrorepHsie nH(OPMAaLIOHHO-TIPABOBHIE CHUCTEMBI «KoHCynpTaHT»
http://www.consultant.ru, «["apanT» http://www.garant.ru

2. DBC «YuuBepcurerckas oubanorexa omtan» https://biblioclub.ru/index.php

3. EgmHoe okHO gmocTyma K oOpa3oBarenbHBIM — pecypcam — DenepanbHBIA  mOpTal
http://window.edu.ru

4. Marepuanosenenue. Kypc  nmexkuwmii:  DnexkTpoHHBIM — pecypc.  Pexum  moctyma:
http://narfu.ru/iet/divisions/ktkmim/literature/materialovedenie , cBoGoaHBIIA.

5. Tonumepsl: DnektponHb pecypc. Cailt «Bukuneaus. CBoOoaHas SHIMKIONEIUsS». Pexum
nocryna: https://ru.wikipedia.org/wiki / [Tomumepsi, CBOOOIHBIH.

6. Tlomurpaduueckuil cnoBapb. DnekTpoHHbIH pecypc. Caiit tunorpadpun AC Meaua. Pexxum
noctyna: http://www.as-media.ru/dict/01.html , cBo6oaHBIiA.

7. Hayunas snextponHas 6ubnuoreka http://www.elibrary.ru

8. Poccuiickas rocyaapcTBenHas oubmunoreka http://www.rsl.ru

5. MaTepuajIbHO-TEXHUYECKOE o0ecrnevyeHne U CIUIINHBI

JlabopaTopHble 3aHATUS MPOBOIATCS B CHEUAIN3UPOBAHHBIX MOMEUICHUIX, OCHAIEHHBIX
npubopamMy, HEOOXOTUMBIMH JUISL BBINOJIHEHUS paboT M3 Bcex pasaenoB Kypca. llepedens
OCHOBHBIX TPUOOPOB U 000PYIOBAHMS UCTIONb3YEMbIX MPH U3YYEHUH TUCIUIUINHBIL:

OnTnyeckre MUKPOCKOIIBI;

ATOMHO-CHIJIOBOII MUKPOCKOTI;

CkaHupyromumii 311eKTpoHHbIH MuKkpockon JSM-7500F,;

[Tpubop /U1 HaHECEHHs] TOHKUX CJIOEB MOIYIPOBOAHNKA - CIIMHKOATHHT
JuddepeHnmanbHbIil CKAaHUPYIOMUN KaTOPUMETP;
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Crextpodoromerp — Spectro Eye Gretag Macbeth;

Cnexrpodoromerp CD-200;

4-X 30HIIOBOE YCTPOMCTBO JIJIsl ©3MEPEHHS JIEKTPOIIPOBOTHOCTH;

JlaGopaTopHasi yCTaHOBKa JJIsl ONIPEIeIICHUS KPaeBOTO yrila CMaunBaHUsL.

JlabopaTtopHoe oOOpynoOBaHUE, IMIKA(bI Ui XpaHEHUS XMMHUKATOB, IIKa(dbl JJIsT XpaHCHHS
00pa310B MaTepuaoB.

B ciyuae oTcyTcTBHS HEOOXOUMBIX TPUOOPOB 00YYAIOLIHECs MCIIOIB3YIOT HHTEPAKTUBHBIN
matepHal.

3aHATUS  O0CCIICUMBAIOTCS  COBPEMEHHBIMH  TEXHHYECKHMMH  CPEICTBAMH  OOYYCHUS:
npogheccuoHanbHol ayouo u 8udeo annapamypou, NPoeKmopoM.

OOyuarommMcsi  JTOJDKeH  ObITb  o0ecriedeH  CBOOOAHBIM  JOCTYI K CPeICTBaM
WH(POPMAIMOHHBIX TEXHOJIOTUH.

JlaGopaTopHble MOMEIIEHUS PACIOJIOKEHBI B YUeOHOM Kopilyce Mo aapecy r. Mocksa, yiI.
[IpsaaumHukoBa, A. 2 a, aya. 1207, 1209, 1303, 1202.

6. MeToauyeckue peKoMeHI1alHu

Metoauka npenojaBaHus AMCUMILINHBI «HaHOTEXHOIOrMY B IPOU3BOJACTBE KOMIIO3UTOB» U
peanu3anys KOMIIETEHTHOCTHOIO  IOJAXOJAa B  M3JI0O)KEHUMM M BOCIPUATHM  Marepuana
peaycMaTpuBaeT HUCHOJIb30BaHUE CIEAYIOUIMX AKTUBHBIX M MHTEPAKTUBHBIX (DOPM IPOBEAECHUS
IPYINIIOBBIX, WHAWBUIYATbHBIX ayIUTOPHBIX 3aHATHHA B COYETAaHUHM C BHEAYAMTOPHOHW paboTOil ¢
1eJb0 (POPMUPOBAHUS U PA3BUTHUS NPO(PECCHOHANBHBIX HABBIKOB 00YYaIOLINXCS:

— IPOBEACHUE 3aHATHUN JICKIIMOHHOIO TUIIA;

— TMOJrOTOBKA K BBIMOJHEHUIO JJA0OPAaTOPHBIX paboT;

— PpelIeHHE 3a/1ay4;

— JIUCKYCCHH, 00CYX/IeHHE SIKOHOMUYECKUX CUTYallN;

— TOATOTOBKA U BHIMOJIHEHUE KOHTPOJIbHBIX paboT B ayJUTOPUAX BY3a;

— oOpraHu3alus M HpPOBEIEHUE TEKYLIero KOHTPOJIs 3HAaHUM oOywarommxcs B ¢opme
KOHTPOJIbHBIX PadoT.

[Ipyn mpoBeneHUM JEKIMOHHBIX M NPAKTUYECKUX 3aHATHHA, TEKyIIEH MU INPOMEKYTOYHOU
aTTecTallMd Mo JaucuuIuinHe «HaHOTEeXHOJIIOTMU B NMPOU3BOJCTBE KOMIIO3UTOB» IIeIecO00pa3HO
MCIIOJIb30BaTh ClIeytolre 00pa3oBaTebHbIE TEXHOIOTHH:

1. Tlo psany pa3znenoB AMCHMILIMHBI IPETYCMOTPEHO MPOBEJCHUE KOHTPOIbHOM paboTHI.

2. Ha mpakTHyecKuX 3aHATUSAX Ul PEHICHUS aHAIMTHUYECKUX 3aj[ad HMCIOJBh30BaTh OTPACIIEBEHIC
HOPMAaTHBHBIE JIOKYMEHTHI, YTO MO3BOJIAET (JOPMUPOBATh HABBIKHM J1a0OPaTOpHOW pabOTHI MO
MpOPUIHHOCTH.

3. IlpoBeneHue psia JEKIMOHHBIX 3aHATUH, COAEpX AIIMX TAaONMIBI U PUCYHKH B KauyecTBe
WUTIOCTpAallMid  pacCMaTpUBAeMOro  MaTepuana, HEO0OXOJUMO  OCYIIECTBIATH  C
UCIIOJIb30BaHHEM CIIaiiIoB, MMOATOTOBICHHBIX B porpamme Microsoft Power Point.

6.1. MeToanyeckue peKOMeHIAUM /I MPenogaBaTeist

JlaHHBI pa3fen HacTosmied pabodell mporpamMmbl MpegHa3HaueH I HaYMHAIOLIMX
npernoaaBaTesieil ¥ CrieluaiicTOB-IIPAKTUKOB, HE UMEIOIINX OIbITa MPENo1aBaTeIbCKOW padoThl.
Jucuummza «HaHOTEXHONOIMH B IPOU3BOICTBE KOMIIO3UTOBY SIBJISIETCA AUCLUIIIIMHON, YaCTUYHO
dopmupyromeit y odydaromuxcs npodeccruonanpable komnerenmuu [1K-1, TIK-3. B ycioBmsx
KOHCTPYUpPOBaHMS O0pa3oBaTEeIbHBIX CHCTEM Ha NPUHIMIAX KOMIIETEHTHOCTHOTO TOAX0Ja
MIPOM30IUIO KOHIIENTyaJIbHOE U3MEHEHHUE POJIH MPENoIaBaTelsl, KOTOPbIi, HAapsly C TPAAUIIMOHHOM
pPOJIbI0 HOCUTENs 3HAHUM, BBIIOJNHSAET (YHKLUUIO OpraHU3aTopa HayYHO-TIOMCKOBOW paboThI
oOyudaroierocsi, KOHCyJIbTaHTa B MpoIeaypax BbIOOpa, 00pabOTKK U MHTEPIIpETalluy HH(DOpMaLIUH,
HEOOXOIMMOM /ISl IPAKTUYECKOTO JACHCTBHS U JAlIbHEHIIEro pa3BUTHUS, YTO JTOJDKHO 00s3aTeNbHO
YUUTBHIBaTbCSl TPU TPOBENECHUU JIEKIIMOHHBIX M JTAOOPATOPHBIX 3aHATUA TO JAUCLMILIIMHE
«HaHOTEXHOIOrMH B TPOU3BOJICTBE KOMIIO3UTOBY.

12



[IpenogaBanne  TeopeTHdeckoro  (JIGKIIMOHHOrO)  MaTepuajia 1O  JAUCLHHUIUIMHE
«HaHoTexHonorum B~ MPOM3BOACTBE  KOMIIO3UTOB»  OCYIIECTBISIETCA  HA  OCHOBE
MEXIUCUUIUIMHAPDHOM MHTErpallid W YEeTKUX MEXIUCUUIUIMHAPHBIX CBs3eM B  paMKax
o0pa3oBaTeNbHOI MporpamMMbl U yaeOHOTOo TuiaHa 1o Hanpasieruio 22.04.01 MarepuanoBeeHue u
TEXHOJIOTUH MAaTEepPHAJIOB.

[TogpobHOe coaepkaHue OTACNIBHBIX pa3iesioB AuCHUIUIMHBL «HaHoTexHomorun B
MIPOU3BOJICTBE KOMIIO3UTOBY» paccMaTpuBaeTcs B 1.3 paboueil mporpaMMBbl.

IlepeyeHp OCHOBHOW M JOIOJIHUTENBHOW JIMTEPAaTypbl M HOPMAaTUBHBIX JIOKYMEHTOB,
HEOOXOMUMBIX B XOJ€ TMpenojaBaHus AUCHUILIMHBI «HaHOTEXHOJOTMM B MPOM3BOJACTBE
KOMIIO3UTOB», MpuBeNeH B M.4 HacTosAmeill paboueil mporpammbl. IlpemnomaBarento ciemyer
OpUCHTHUPOBATH 06yqa10mnxcs1 Ha HUCIIOJIb30BAHUC ITPU MMOATOTOBKE K HpOMe)KYTOHHOﬁ aTTeCcralmuu
OpPUTHHAJILHOM BEpCUU HOPMATUBHBIX IOKYMEHTOB, ICUCTBYIOIIMX B HACTOSAIIEE BPEMSI.

6.2. MeToauuyecKkue YKazaHus 1Jid Oﬁy‘lalOHI]/IXCﬂ M0 OCBOCHHIO TUCHUIIJIHUHBI

[Tomyyenue yrayOuieHHBIX 3HAaHMM 1O JUCHMILIMHE JIOCTUIAETCS 3a CYeT aKTUBHOM
CaMOCTOSITENIbHOW paboThl oOydarouuxcsi. BeinenseMblie yachl 1e1eco000pa3HO UCIONIb30BaTh IS
3HAKOMCTBa C Y4e€OHOH M Hay4dHOH JUTepaTypoil 1o mpoOJieMHBIM HAIPaBICHUSM AMCLUILIMHBL,
aHAJIN3a HAYYHBIX KOHUEIIIUH.

B paMkax AuCHUIUIMHBI IPEAYCMOTPEHBI pa3inyHble (POPMbI KOHTPOJIS YPOBHS JOCTHXKEHUS
00y4aroIMMUCS 3asBJIEHHBIX HHANKATOPOB OCBOEHUS KOMIETEHIUNH. PopMa TEKYyIEero KOHTPOJIS —
aKkTUBHas paboTa Ha 1a0OpaTOPHBIX 3aHATHUSAX, MUCbMEHHBIE KOHTPOJbHBIE paboThl. Dopmoit
IIPOMEXYTOUHOTO KOHTPOJISL IO JaHHOW JUCLUMILIMHE SBIISETCS HK3aMEH, B XOJE€ KOTOPOIo
OLICHUBACTCA YPOBEHb JIOCTM)KEHUS OOYy4yaroIIMMHUCS 3asBJICHHBIX HWHIUKATOPOB OCBOEHUS
KOMITETEHIIM.

6.3. Meroanyeckue YKa3aHMsl 10 BBINOJHEHUIO PAa3JIHYHBIX (OPM BHeayIMTOPHOM
CaMOCTOSITEJILHOM padoThI

W3ydyeHre OCHOBHOW M JIONOJIHUTEIBHOW JIMTEPATyphbl, a TaKXe HOPMAaTUBHO-NIPABOBBIX
TIOKYMEHTOB 110 JUCLUUIUIMHE IPOBOAMUTCA Ha PETYJIIPHOM OCHOBE B pa3pe3e KaXJI0ro pasjena B
COOTBETCTBUM C NPUBEAECHHBIMU B 1.5 pabouyeil nmporpaMmbl PeKOMEHIALUSAMU JUIsl TIOATOTOBKU K
IPOMEXKYTOUHOM arTecTanuu no aucuuiuinHe «HaHoTexHonornu B MpOM3BOJICTBE KOMITO3UTOBY.
Crucok OCHOBHOW W JIOMOJHUTENIBHOW JIMTEPaTypbl M 00s3aTEIbHBIX K M3YYEHUI0 HOPMATHUBHO-
IIPABOBBIX IOKYMEHTOB 10 JUCIUIUIMHE IPUBENIEH B 1.7 HacTosel pabouelt mporpammel. Crenyer
OTJIaBaTh MPEANOYTECHHE M3YYEHHIO HOPMATUBHBIX JOKYMEHTOB II0 COOTBETCTBYIOIIMM paszzeiiaM
JUCIIUIUIMHBI 110 CPAaBHEHUIO C UX aJallTUPOBAaHHON MHTEpIIpeTalnell B yueOHOM IuTeparype.

Pemenune 3agay B paspe3e pasfelioB JUCHUIUIMHBL «HaHOTEeXHONIOrMM B INPOU3BOICTBE
KOMITIO3UTOBY SIBJISIETCSI CAMOCTOATEIbHON paboToi oOyyatroierocs B (hopMe JOMAIITHETO 3aJaHusl B
cilyyasix HeJJocTaTKa ayJAMTOPHOIO BpeMEHH Ha JaO0OpaTOPHBIX 3aHATUAX JUIS pEIIeHus BceX 3a/ad,
3aIJIaHUPOBAHHBIX MPEIO/aBaTEIEM, IPOBOSAIINM Ja00PATOPHBIE 3aHATHS 110 AUCLUILIIMHE.

JlaGopaTopHble 3aHATHE MOJpa3yMeBaeT pelleHHe TUIOBBIX 3ajad, pa3zdop OmpereeHHbIX
cuTyauui. B 3aHsATMM ydacTByeT BCS TpyMlma, MO3TOMY 3aJlaHUE paclpeneisercs Ha Bech
KoJIeKTHB. Ilpu moarotoBke K J1a0OpaTOPHBIM 3aHATUSAM CJIEAyeT aKTUBHO IOJb30BATHCS
CIPAaBOYHON (SHUUKIIONEIUSMH, CIOBapsIMH U TNPOPECCHOHAIBHON JUTEpaTypoi) U HAy4dHOMH
JUTEPATypOl, NEPUOANUECKUMHU U3IAHUSAMHU.

Hoxunane! — npezenrtanuu (I1)

[Tpu moaroToBKe MOKIJIAAa — MPE3EHTALUN O0yJaroIUecs] CaMOCTOSTEIbHO U3YyUYaloT TPYIIY
HMCTOYHUKOB IO OIpenel€HHON TeMme, KOTopas, Kak IpaBWio, MOJPOOHO HE OCBEIIaeTcs Ha
JEKLUSAX.

[lenb MOATOTOBKM JIOKJaJa — MPE3EHTALUU — OBJAJCHHE HaBbIKAMM aHAJIM3a U KPaTKOTo
U3JI0KEHNSI W3YyYEHHBIX MaTepHalioB B COOTBETCTBUM C TpeOOBaHMAMHU, a TakXKe CO3JaHUe
HarJSHBIX  MHQOPMAIMOHHBIX IOCOOMM, BBINOJHEHHBIX C IOMOIIBI0  MYJIbTUMEIUIHON
KOMITbIOTEpPHOH nporpammsl PowerPoint.
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OtoT BHUA paboThl TpeOyeT KOOpAMHAIMKM HABBIKOB OOydaromerocss 1o cOopy,
cUCcTeMaTH3aluy, nepepadboTke MHPopMauuu, oGOpMIIEHUS €e B BHAE MOJOOPKH MaTepUaoB,
KpPaTKO OTPaKAIOIIMX OCHOBHBIC BOIPOCHI W3Yy4aeMOW TEMBI, B JJIEKTPOHHOM BHJE, TO €CTh
CO3/IaHHUEe JIOKJIAZIOB - MPE3EHTALUN PaCHIUPsIeT METObl U CPeACTBAa 00paOOTKU M MPEACTABICHUS
uHpopManuu 1 GopMUpyeT y 00yUdarONIMXCsl HABBIKK pab0Thl Ha KOMITBIOTEPE.

Jloknaznpl - Mpe3eHTald TOTOBSTCS OOydYaloUIMMCS B BHJE CIAHIOB C HCIOJIB30BaHUEM
nporpammbl MicrosoftPowerPoint. OcHOBHBIE 3TaIbl MOJATOTOBKH JOKJIA/Ia - TPE3CHTAIUH:

- BBIOOp TEMBI;

- KOHCYIIbTalluu HAYYHOT'O PYKOBOJMTEJIS;

- paboTa c UCTOYHHUKAMH, COOp MaTepHuaa;

- HalMcaHue TeKCTa JIOKJIaa;

- odopmieHHE PYKOIIUCH, CO3/IaHUE MPE3EHTAlMOHHOIO MaTepuana;
- BBICTYIUICHHE C JIOKJIAZIOM TIepel ayJUTOPUEH.

[ToaroroBka nokiana — MPE3CHTALUMU IO3BOJIAET OOydaroleMycsi OCHOBATEIbHO H3YyYUTh
MHTEPECYIOIINI €ro BONMPOC, U3JI0KUTh MaTEepHall B KOMIAKTHOM M JOCTYITHOM BHJI€, IPUBHECTH B
TEKCT IOJIEMUKY, IPUOOPECTH HABBIKM HAYYHO-UCCIEA0BATEIbCKOM pabOThl, yCTHON peuu, BEACHHUS
Hay4YHOM NHCKyccHHM. B X0/€ MOArOTOBKH JOKJIaJa — MPE3EHTAlUU MOTYT OBITh MOJATOTOBJIEHBI
pa3aToyHble MaTepUabL.

Joxmaapl — mpe3eHTald MOTYT 3a4UTHIBATHCS U OOCYXKIAaThCsl Ha CEMHUHAPCKUX 3aHATHUSX,
CTYJEHUYECKHX HAYYHBIX KOH(PEPECHIIUSAX.

CTpyKTypa M COJep’KaHue, JOTHYHOCTh CTPYKTYPBI JTOKJIaaa, OPOPMIICHBI CCHUIKH Ha BCE
WCIIOJIb30BaHHBIE UCTOYHUKH, MTPE3ECHTAIIMS OTPAKaeT OCHOBHBIE TAlbl HcCen0BaHus (podiema,
11eJIb, X0 PaOOThI, BHIBOJIBI, PECYPCHI), COACPKUT LIEHHYIO, MOJHYIO, MOHATHYI0O UH(POPMAILIUIO TIO
TeMe JI0KJIa/a.

Texkcr Ha cnaigax mpeacTaBiseT coOOM  ONMOPHBIM KOHCHEKT (KJIIOYEBBIE CJIOBA,
MapKUPOBAaHHBIM WM HYMEPOBAHHBIM CIHCOK), 0€3 MOJHBIX MpEeANioKeHUW Haubosiee BakKHAS
uH(OpMAIIUS BBICTSIETCS C MOMOIIBIO 1[BETa, pa3Mepa, 3G (GeKToB aHnMaIuu  T.1.

HarnsigHocTs MIUTIOCTpAliMu MMOMOTAa0T HanboJsiee MOJTHO PacKPhITh TEMY, HE OTBJIEKAIOT OT
COJIEpXKaHUs UJUTFOCTPAIIMU XOPOIIIET0 Ka4eCTBa, C YeTKUM U300paKeHHEM HCTIONB3YIOTCS CPENICTBA
HaTJSTHOCTH MHGOpMAIUH (TaOJIULIbI, CXeMbl, TPapUKU U T. 11.)

Juzaiin u HacTpoiika o¢OpMIIEHHE CaiiIoB COOTBETCTBYET TEME, HE MpPEMsTCTBYET
BOCTIPUATHIO COJAEPIKAHUS ISl BCEX CIIANIOB MPE3eHTAllMU UCTOIb3YyeTCs OAMH U TOT K€ II1a0I0H
o(opMIIeHHUS MTpEe3eHTalMsI HE IeperpykeHa dddexramu

TpebGoBanusi K BBICTYIUICHHIO BBICTYNAIONIMI CBOOOIHO BIAAEET COAEPIKAHUEM, SICHO
W3JIaraeT WJIEH BBICTYMAIONIUNH CBOOOJHO W KOPPEKTHO OTBEYAET HA BOIPOCHl U 3aMEUyaHUs
ayJIUTOPUU BBICTYMAIOIINIA 0OpaIiaeTcs K ayIMTOpUH, MOJICPKUBAET KOHTAKT C HEH

OneHnBaHUE JOKIJIAJIOB — MPE3CHTAIU:

OtMeTKa 1o 5-Tu OayubHOM 1mKane 2, 3, 4, 5.

[Ipu moaroToBke K JaOOPATOPHBIM 3aHITHSAM CIEIYET aKTUBHO IOJH30BATHCS HAYYHOU
JTUTEPATypOid, IEPUOANUECKUMHU TPO(HECCHOHATEHBIMU U3/IaHUSMHU.

6.4. MeToauyeckue YKa3aHHs 10 MOATOTOBKE K MPOMEKYTOYHOH aTTeCTAUHN

[IpomexxyTounast arrectamusi 10 jAucHuiuimHe «HaHOTeXHOMOTMM B  TPOM3BOJCTBE
KOMITIO3UTOBY» MPOXOAHT B (hopme 3aueTa u dSk3ameHa. [I[puMepHBbIil mepedeHb BOPOCOB K HUM IO
nucturnHe «HaHOTeXHOIOTMM B MPOW3BOJICTBE KOMIIO3UTOB» W KPUTEPUU OIICHKH OTBETA
oOyJarorerocsi Ha 3a4eTe U dK3aMeHe IS 1eiei OlEHKU JOCTHKEHHsI 3asBICHHBIX UHIUKATOPOB
chopMUpOBaHHOCTH KOMMETeHINH npuBeneHbl B coctaBe ®OC mo mucnumivmHe B 1.7 paboueit
MIpOrpaMMBl.

OO0yuaromuiicss TOMyCKaeTCsl K MPOMEXYTOYHOW aTTECTAIlMU TI0 JUCIIUIUIMHE HE3aBUCUMO OT
PE3yNbTATOB TEKYILIETO KOHTPOJISI.
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7. ®oHJ OLIEHOYHBIX CPEACTB

B mpouecce 0oOyueHHs HCIOIB3YIOTCS CIIEAYIOIIUE OLIEHOYHbIE (OPMBI CaMOCTOSATEIBHOM
paboThl  OOydaromuxcs, OLEHOYHBIC CPEACTBA TEKYLIEro KOHTPOJS  YCIIEBaEMOCTH |
IPOMEKYTOUHBIX aTTeCTalUil:

— MIOATOTOBKA K BBIIIOJHEHUIO IPAKTUYECKUX pabOT U UX 3allNTA.

— pedepat o Teme: HaHOTEXHOJIOTUM B MPOU3BOJCTBE KOMIIO3UTOB (MHIWBHIYAIbHO JUIS
KaKJI0TO 00yJaroIierocs);

— IPUMEpPHBIE BOIPOCHI K 3a4ETY.
OneHouyHblE CpEeACTBA TEKYLIEr0 KOHTPOJS YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIE
BOTIPOCHI JUIs KOHTPOJISI OCBOCHUS O0YYAIOIIUMHUCS Pa3/IeioB AUCIUIUIMHBI U 3aIIUTa pedepaToB.

O6pasubl TeM pedepaToB U KOHTPOJIBHBIX BOMPOCOB AJI MPOBEACHHS TEKYIIETr0 KOHTPOJIS,
OWJIeTHl, IPUBEACHBI B MPUIIOKEHUH.

7.1. @oH/1 OLIEHOYHBIX CPEACTB /1JIsl MPOBeIeHUs MPOMEKYTOUHOM aTTeCTALMU 00y4aI0IMXCS
10 JUCHUILIHHE (MOAYJII0)
7.1.1. IlepeuyeHb KOMIIETEHIMI ¢ yKa3aHHEM ITANOB UX (POPMHPOBAHUS B NIpoLiecce OCBOEHUsI
00pa3oBaTeJIbHOM MPOrPAMMBI.
B pe3ynbrate 0cBOSHUS AUCHUIUIHHBI (MOAYISI) (GOPMHUPYIOTCS CAEAYIOUIUE KOMIIETCHIIUU:

B pe3yabTare ocBoeHus1 00pa30BaTEJIbHON POrPaMMbl
o0yuaruuiics 10J1:KeH 00J1a1aTh
MK-1 CIIOCOOHOCTBIO OCYIIECTBIISATH HAYYHBIEC UCCIICOBAHUS B 00JIaCTH
MaTepHaJIOBEICHHUS U TEXHOJIOTHH MaTEPHAJIOB, UCXOIS U3
dbyHIaMeHTalIbHBIX 3HAHUN U KOHKPETHBIX 3aJ1a4 MPOU3BOJICTBA
MK-3 CIIOCOOHOCTBIO OMPEEIIATH IKCIUTyaTallMOHHbIE XapaKTEPUCTHUKHY;
MIPOTHO3UPOBATH U OMHUCHIBATH MPOIECC TOCTUKEHUS 3aJaHHOTO
YPOBHS CBOICTB B MaTeprajiax

Koa xomnerennuu

B mnmponecce OCBOCHUA 06pasoBaTean0171 nporpaMMbl JaHHBIC KOMIICTCHIIHUU, B TOM YHCJIC
X OTACIBbHBIC KOMIIOHCHTEI, (1)OpMI/Ipy}0TCH IIO3TAITHO B XOAC€ OCBOCHUA O6y‘{aIOH_II/IMI/ICH

JUCIUIUIAH (MOJyJiei), IPaKTUK B COOTBETCTBHM C YUEOHBIM IUIAHOM M KaJeHJAapHBIM rpaduxom
yueOHOro Ipolecca.

7.1.2. Onncanue noxkasareJieil 1 KpuTepreB OLICHUBAHUA KOMIIeTeHIMI, (POPMHUPYeMBbIX 110
UTOraM OCBOCHMS AUCHUILIUHBI (MOAYJIs1), OMUCAHNE IIKAJ OLeHUBAHUSA

[Tokazarenem OIlCHMBAaHUS KOMIIETEHIMH Ha pa3iMYHBIX »JTamax HuX (OPMUPOBAHUS
SBIISIETCS JIOCTHKEHHE OOYYaIONIMMHUCS TUIAHUPYEMBIX PEe3yNbTaTOB OOy4YeHHUs MO JAUCIUILIINHE
(MomyIto).

IIK-1 — cnoco0HOCTH OCYIECTBJISITh HAYYHbIE UCCJIETOBAHUS B 00JIaCTH MaTepUAJIOBeIeHUS U

TEXHOJOTUH MaTepHaJioB, HCXO0AHdA M3 q)yH)]aMeHTaJ]bHI)IX 3HAHUH u KOHKPETHBIX 3ajaa4d
NMPOM3BOACTBA

IToxa3arenn Kpurepuu onenuBanus
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2 3 4 5)

HUIK-1.2 OO0yJaromuics OO0yJaromuics UMeeT OO0yuaromuiics OOyuaromuiics Ha
Ymeer HE yMeeT IPEICTABICHUS O CIIOCOOEH IPUMEHATh | BBICOKOM YPOBHE
BEIOMpATh BBIOUPATDH METO/aX HAyYHOTO METOZBI HAyYHOTO croco0eH
METOBI METO/BI HAYYHOTO | UCCIIEIOBAHUS H HCCIIeI0OBAHUS 1 NPUMEHSATH
HayYHOTO UCCIICIOBAHUA U | IPOEKTUPOBAHUS IIPOCKTUPOBAHUS METObI HAyYHOT'O
HCCIIeIOBaHUsl | POCKTUPOBAHUS | MAaTEPUAIIOB U MaTepHaoB U UCCIIeIOBaHUS U
" MaTepHajoB 1 KOHCTPYKIIUH KOHCTPYKLUH POCKTHPOBAHUS
NPOEKTUPOBaH | KOHCTPYKIMI MaTepHaioB u
Ul MaTepUaIIOB KOHCTPYKLHUH
u
KOHCTPYKUUH
HIIK - 1.3 OOyuaromuiics OOyuaromuiics B OO0yyaromuiics B OO0yyarormuiics B
[IpoBoaut HE yMeeT OTpaHMYEHHOM 00beMe | OOJBIIMHCTBE CIIyYaeB | ITOJIHOM 00beMe
UCCIIEIOBAHUSL | TIPOBOJAUT MIPOBOJMT UCCIICOBAHUS | yMEET MPOBOJUT yMeeT MPOBOJIUT
CTPYKTYPhI U Huccie10BaHuA CTPYKTYPhI U CBOMCTB HCCJICAOBaHHUA HUCCJICJOBaHNUA
CBOICTB CTPYKTYpBL U MaTepHUaNoB, U3IEIUI CTPYKTYPBI U CBOMCTB | CTPYKTYpPHI U
MaTepuaoB, CBOICTB JUISL peLIeHUs MAaTepHUaloB, U3IEIUN | CBOWCTB
u3aenuit s MaTepHa’oB, npo¢eCcCHOHANTBHBIX JUTSL peLICHUSI MaTepHaoB,
peeHus W3IETUH 1S 3a1a4 MpoeCCUOHANBHBIX | U3ACTUNA AT
npodecCuoHan | peleHus 3a1a4 peLeHus
BHBIX 3a]a4. npodeccuoHaNbH npodeccHoHANIBH

bIX 3a1a4 bIX 3a1a4

IIK-3 CnocofeH omnpeaeasiTb JIKCILIYyaTAIMOHHbIE XAPAKTEPHCTHKHU; MNPOTrHO3MPOBATH U
ONMUCHIBATH MPOIECC JOCTHKEHNSI 32JaHHOT0 YPOBHS CBOICTB B MaTepuaJjax

Kpurepun onenuBanus

IMoka3arennb

2 3 4 5
HIIK-3.1. OO6yuaromuiics He | OOy4aronuiics uMeer OOyuaromuiics 3qaer | OOydarouuiics B
3HaeT GpU3MKO- | 3HAET TPEOOBAHUS | MPEICTABICHHUE O (bHU3MKO-XMMHUYECKHE | COBEPILICHCTBE
XUMHUYECKHE K MaTepraiam TpeOOBaHUSIX K XapaKTePUCTUKH 3HAeT PHU3UKO-
XapaKTCpUCTUK | JJIA MarcpuajiaM JJisd IMOJIMMCPHBIX U XUMHUYECCKHUEC
Y MTOJIMMEPHBIX | PAIHOHATIBHOIO PaIMOHAIBHOTO BHIOOpA | KOMITO3UIIMOHHBIX XapaKTEePUCTUKH
" BBIOOpA MaTepraioB MaTepuaioB ¥ yMeeT | MOJUMEPHBIX U
KOMITIO3UIINOH MaTcpuajioB YIpaBJIATh UX KOMITO3UIIMOHHBIX
HBIX OKCILTyaTallMOHHBIMU MaTCepUuajioB U
MaTepuaioB U CBOMCTBaAMHU yMeeT YIpaBIsTh

yMeeT
YIPaBJIATh UX
3KCILTyaTaluo
HHBIMU
CBOMCTBaAMU

nx
SKCIUTyaTaI[AOHHBI
MU CBOMCTBaMH

IIIxane! olleHUBaHUS PE3yJIbTaTOB HpOMC)KyTO‘-IHOﬁ aTTeCTallui U UX OIMMCAHHC!
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MOKA3ATEJIb YPOBHSI C@OPMUPOBAHHOCTHU KOMIIETEHIIUI

HAHOTEXHOJIOT'MHA

dI'OC BO 22.04.01 MaTtepuajioBe/leHHE U TEXHOJIOTHH MaTEPHAJIOB

B mpotiecce ocBoeHUs JaHHOM TUCHUIUIMHBI 00y4aronuiicss QopMHUpPYET U JEMOHCTPUPYET CIEAYIONINE KOMIIETEHIINHN

KommeTenuun Koa u uHAMKATOP AOCTHIKEHUSs Texnojorus dopma Crenenn yporHeii 0CBOCHHsI
KOMIETEHIMH (GopMupoBanusi | OLEHOYHOTO .
Kon DopMyJIMPOBKA Kon DopMyJIHPOBKA KOMIeTeHIHit cpeacTBa KOMIETCHITHH
IK-1 cnocobnocmep

OCYIIECTBIIATE HIIK-1.2. | Ymeer BoiOupath JIEKIUHY, 13, Bba3oBblii ypoBeHb:

Hay4HbIE METO/IbI HAyIHOT'O IIPAKTUYECKHE K/P, yMeeT BbIOMpaTh METO/Ibl

HCCIICIOBAHUS B HCCICIOBAHMA U 3aHATHA, T, HAaY4YHOT'O UCCIICIOBAHUA.

obactu TIPOCKTHPOBAHUA camocrosiTensHas | P, IloBBILIEHHBIH YPOBEHbD:

MaTepuaioBeICHU MaTCpHason 1 pabota C) YMeeT BbIOUPATH METO/IbI

U TEXHOJIOTUU KOHCTPYKIHH. HAy4YHOT'0 UCCIIEI0BaHUs C

MaTepuasos, BBICOKOI CaMOCTOSITEIbHOCTBIO.

UCXO U3 HIIK-1.3. | [IpoBoaut JIEKLUHY, 113, ba3oBblii ypoBeHb:

(byHIaMeHTaIbHBIX HCCIIEA0BAHHMS MPAKTUYECKHUE K/P, BJIQZICET HAYYHBIMU

3HaHUU U CTPYKTYpBL 1 CBOPVICT‘E 3aHATHA, T, HCCIICTOBAHUAMH CTPYKTYPBI U

KOHKPETHBIX 3a/1a4 MaTepuajIos, N3ACIIHI camocTosTensHas | P, CBOMCTB MaTepUAOB, U3NEIUN s

IIPOU3BOJICTBA JUIA PEILICHHA pabota 2 peleHus mpopecCHOHATbHBIX

HpO(l)@CCHOHaIILHBIX 3a/1au.
3aga4 <
IToBbIICHHBIN YPOBEHB:
BJIa/I€€T HAyYHBIMU
HCCIJIEOBAHUSIMU CTPYKTYPBI
CBOMCTB MaTe€pHasoB, U3ACIIAN
JUIS peleHns mpopecCuOHATbHBIX
3aJ1a4 Ha BBICOKOM Hay4yHO-
METOJIMYECKOM YPOBHE.
MK-3 cnocoonocmp HUIIK-3.1. | 3naer ¢pusuko- JIEKIIHH, 113, Bba3oBblii ypoBeHb:

OIIPEAEIATE XUMHUYCCKHC OPAKTUYCCKHUE K/P, 3HaeT TpeOOBaHUs K MaTepHaIam

9KCIUTyaTallMOHHbIE XapaKTCPHCTUKU 3aHATUA, T, JUUIST palliOHAIIEHOTO BBIOOpA

XapaKTEPUCTHKH; TIOIMMCPHBIX 1 camocTosTensHas | P, MaTepHaoB.

TpOTHO3MPOBATE U i‘;fg;;:;f;ﬁ?ﬁ;ﬂ pa6ora ) ToBBINIEHHBI YPOBEHb:
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ONMCHIBATh MPOLIECC
JIOCTYDKCHHUS
3a1aHHOTO YPOBHS
CBOMCTB B
MaTepuanax

YIPaBISTh UX
IKCILTyaTaIllOHHBIMA
CBOMCTBaMH;

3HaeT TpeOOBAaHUS K MaTepraIam
JUTSL paIMOHATILHOTO BBIOOPA
MaTepPHaIOB C BHICOKOM
CaMOCTOSITEIBHOCTEIO.

HUIIK-3.2.

Brnaneet meronamu
MPOBEACHUS
HCCIIEIOBATEIBCKUX U
9KCIIEPUMEHTATBHBIX
paboT 1o u3yyeHuIo
CTPYKTYPHBIX
NIpEBpALLCHU,
XUMUYECKUX U (PHU3HUKO-
MEXaHHYECKUX CBOMCTB
MOJIMMEPHBIX U
KOMITO3UIIHOHHBIX
MaTepuaos,

JICKIIHH,
MIPAKTUIECKHE
3aHSATHS,
CaMOCTOsITeNIbHAS
pabora

K/P,

(ORe- R

ba3oBblii ypoBeHb:

yMeEeT BBIIOJIHATH PACYEThI
ONTHUMAJILHOTO PAaCXOA0BaHUs
MaTepuajia Ha OCHOBE aHaJIM3a
YCIIOBUH DKCIUTyaTalluH
MaTepHaJIOB, OLEHKH UX
HaJe)KHOCTH, SJKOHOMUYHOCTH U
JKOJIOTUYECKUX ITOCIIEICTBUN
IIPUMEHEHHS.

IloBbIlICHHBIN YPOBEHD:

VY MeeT BBIOJIHATD PACUETHI
ONTUMAJIBHOTO PACXOA0BAHMS
MaTrepuaja Ha OCHOBE aHalIu3a
YCJIOBHM 3KCIUTyaTalluH
MaTepHasioB, OLEHKH UX
HAaJI€KHOCTH, SKOHOMUYHOCTH H
JKOJIOTUYECKUX TOCIIEICTBUN
IIPUMEHEHHUS C BBICOKOU
CaMOCTOSTEIILHOCTBIO.
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Hepeqeﬂb OLHECHOYHBIX CPEACTB MO TUCHUIIJIMHE

HanotexHonoruu B IMPOU3BOACTBC KOMIIO3UTOB

IIpunoxenue 2
K paboueii mporpamme

HaumenoBanue IIpencrasienue
Ne OLIEHOYHOTO0 Kpartkasi xapakTepucTHKa OLIECHOYHOI'0 OIIEHOYHOI'0
oC cpeacTBa cpeacrsa cpeacrea B ®OC
Cpenctso MIPOBEPKU YMEHHH VIH MBIy abHbIE
[TpakTrueckoe o0yyarorerocs CaMOCTOSITENILHO sazams
1 3aHATHE peliaTh NpakTUYECKUe 3a/1a4i U OLCHKU .
(I13) YPOBHs OCBOCHMS o0yJaromumcst HPAKTITECKOU
MIPAKTUYECKUX HaBBIKOB HaTPasJICHHOCTH
KoHTpobHas CpencTtBo IpOBEPKHM 3HAHUW WU YMEHHMH KommuiekTsl
2 pabora NPUMEHTh TOJyYeHHbIE 3HAHUS Ui BapHAaHTOB
(K/P) pelleHns 3a/1a4 ONPEAEIEHHOr0 THUIA I10 KOHTPOJIbHBIX
TEME WM pa3lieny 3alaHui
Cucrema cTaHIapTU3UPOBAHHBIX 3aJJaHUM,
3 Tect TIO3BOJISIFOIIIAS aBTOMAaTU3HPOBATh @DOHJ TECTOBBIX
(T) MpOLIEAYPY MU3MEPEHMS YPOBHS 3HAHWU U 3alaHU I
yYMEHH 00y4aromerocs.
[TpoaykT  CcamMOCTOSITENILHOW  PabOTHI
CTyIEHTa,  MNPEACTABIAIUNA  cOoOOol
KpaTKOE U3JI0’)KEHUE B NMHCbMEHHOM BHU/JIE
MOJTy4YEHHBIX pe3yIbTaToOB
4 Pedepar TEOPETHECKOrO aHAIN3a onpeﬂeneHHovﬁ TeMbl pedrepaTos
(P) HayyHOUM (y4eOHO- HCCIeI0BATEIbCKOMN)
TEMbl, TIJI€ aBTOP pPACKpPHIBAET CYTh
UCCIeyeMOoll  mpoOJieMbl,  HTPUBOIUT
pa3jauyHble TOYKM 3pEHUs, a TakKkKe
COOCTBEHHBIE B3IJIsJIbl HA HEE.
DK3aMeH Popma  TPOMEKYTOUHOH  aTTeCTallHH KomrmuiekT TecToBbIX
5 ) oOyuaromerocsi, omnpeneisiemMas y4eOHbIM SaAHMUI ¥ GHICTOB
IJIAHOM MOJITOTOBKY MO HAIIPaBJICHUIO
MacmopT (poHIa OLEHOYHBIX CPEACTB MO AMCHHUIINHE
HanoTexHomorum B Npon3BoACTBE KOMIIO3UTOB
Kon HaumeHoBaHue
Ne KOHTPOJIMpPYeM
w/n Kontposmpyembie pa3iesbl IMCHUILIHHBI oi OLICHOYHOI0
KOMIIeTCHIIUHT cpeactsa
1 | Tema 1. Hanomarepuansl. Hanotexnomorus I1K-1, TIK-3 113, T, K/P, P, O
2 | Tema 2. [lepcriekTuBHBIE yriiepoanbie HaHOCTPYKTYphI | [TK-1, T1K-3 I13, T, K/P, P, D
JUIsI TONUTpa(UU U yIIaKOBKU
3 | Tema 3. IlepcrieKTUBHBIEC KOHCOJIHIUPOBAHHEIC I1K-1, TIK-3 II3, T, K/P, P, D
HAHOMAaTEPHAJIBI TSI MOMUTpa(uu U yIakoOBKU
4 | Tema 4. IlepcieKTUBHBIE METOABI MUKPO- U I1K-1, TIK-3 II3, T, K/P, P, D
HaHONUTOrpaduu It monurpaduu U ynakoBKH
S | Tema 5 ITepcreKTHBHOCTB HCIIONb30BAHMSA IIK-1, IK-3 I3, T, K/P, P, O
CKaHUPYIOLIEN 30H10BOM MUKPOCKOIHNH U
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PEHTIC€HOBCKOM (hOTOIIEKTPOHHOM MUKPOCKOITHH B
noJaurpaduu 1 yrmakoBKH

6 | Tema 6 IlepcniekTuBHBIE MaTepuanbl HaHOTexHONOTHIA | [TK-1, TTK-3 I13, T, K/P, P, D
B IOJIUTpaUu U yIIaKOBKE

1. IlepeyeHb KOMIETEHIIUI ¢ YKa3aHMEM 3TaNoOB X (POPMHPOBAHUS B MpoLEcce OCBOEHHS
AUCUUIIMHBI. POPMBI KOHTPOJIA (POPMUPOBAHUS KOMIIETEHIUI

Jrtansl
Komnerenums Kon o DopmMa KOHTPOJIS (bopmHpoBanis
oroc (pazaenl
JMCIUIJIMHBI)

Cnoco0HOCTBb OCYIIECTBIIATh HAYYHbBIE I[IpoMeskyTOUYHBIH KOHTPOJIb:
UCCIIeIOBaHus B 00JacTH IIK-1 | 2x3aMeH
MaTepUaIOBEACHHS U TEXHOJIOTHU Texyuwuii KOHTPOJIb!
MaTepualioB, UCXOMAS U3 BBINOJHCHHOC HHINBUAYAJIbHOC Bce paznenst
(yHIAMEHTATBHBIX 3HAHUN U 3aJlaHue Ha J1abopaTOpHON
KOHKPETHBIX 3aJ1a4 IIPOU3BOACTBA pabore

KOHTpOJIbHAs paborTa.
Cnoco0HOCTb ONpeaesTh IIpoMe:KyTOUHBIH KOHTPOJIb:
AKCIUTyaTallHOHHBIE XapaKTEPUCTHK, IIK-3 | 2x3ameH
IPOrHO3UPOBATh M OIKCHIBATH IPOIIECC Texymmii KOHTPOJIb:
JOCTHKCHHS 3aJaHHOTO YPOBHSI CBOMCTB BBINIOJTHEHHOC NHINBHUTYaJIbHOC Bcee pasnenst
B MaTepuaiax 3aJjaHKe Ha JTabopaTOpHOI

pabore

KOHTpOJIbHAS paboTa.

2. Iloka3aTeau M KPUTCPUHU OLHCHHBAHUA KOMHeTEHI[I/lﬁ nNp1u M3Y4YCHUM TUCHHIIJIUHDBI,
OIMUCAHHUEC KA OLICHUBAHUA

2.1 Kpurepuu BbICTABJEHHS IK3aMeHAa MO TUCHHILIHHE
(bopmupoBanue kommerenimii IK-1, ITK-3)

OTJINYHO:

IpH OTBETaX Ha BOMPOCHI JK3aMEHAIIMOHHOTO OWJeTa OO0YYaroIIUiiCs JIEMOHCTPHUPYET
COOTBETCTBUC 3HAHWH, YMCHHI, HABBIKOB IMOKa3aTessIM, MPUBEACHHBIM B TaOJIMIIAX, OMEPUPYET
NpUOOPETEHHBIMU 3HAHHUSMHU, YMCHHSMH, HaBBIKAMH, OBICTPO W OOOCHOBAaHHO OTBEYAeT Ha
YTOYHSIOIIHE BOTPOCHI,

X0poIIo:

Opyd OTBETaX Ha BOMPOCHI JK3aMEHAIMOHHOTO Oujera OOyYaroUIHiCs IEMOHCTPUPYET
COOTBETCTBUC 3HAHWI, YMCHHI, HABBIKOB MOKA3aTessM, TMPUBEACHHBIM B TAOJMIIAX, ONEPUPYET
NpUOOPETEHHBIMU 3HAHHUSIMHU, YMEHHSIMH, HaBBIKAMH, MPUMEHSET MX B CHUTYaIUSIX IMOBBIIICHHON
cinoxxkHocTd. [Ipu 3TOM MoOryrT OBITH JIOMYIICHBI HE3HAYUTEIbHBIC OINMOKH, HETOYHOCTH,
3aTPyJHEHUS] TPH aAHATUTHYECKUX OIEpallusaX, IEePeHOCe 3HAHHMA W yMEHHH Ha HOBBIE,
HECTaHapPTHBIC CUTYAIIHH,

Y/IOBJIETBOPUTEILHO:

IpU OTBETaX Ha BOMPOCHI JK3aMEHAIIMOHHOTO OuiieTa OOYYaroIIUiCs JIEMOHCTPHPYET
COOTBETCTBUE 3HAHWH, YMCHHI, HABBIKOB IOKA3aTessIM, MPUBEACHHBIM B TaOJIMIIAX, OMEPUPYET
NpUOOPETEHHBIMU 3HAHHUSMHU, YMEHHSIMH, HaBBIKAMH, MPUMEHSET MX B CHTYAIUSX MOBBIIICHHOM
CIOKHOCTH. [TpH 3TOM MOTYT OBITH JOMYIIECHBI 3HAYUTEIbHBIC ONIMOKH, HETOYHOCTH, 3aTPYyJHEHUS
NPY AaHAJTUTHYECKHX OTEpaIusiX, IEPEHOCe 3HAHUIM M yMEHUI Ha HOBbIC, HECTAH/IAPTHBIC CUTYAIIHH;

HEeY/I0BJIETBOPUTEJIbHO:

IpU OTBETaX Ha BOMPOCHI JK3aMEHAIIMOHHOTO OWJeTa OO0YYaroIIUICs JIEMOHCTPHUPYET
HETOJIHOE COOTBETCTBHME 3HAHWMN, YMEHHM, HABBIKOB IOKAa3aTessM, MPHBEICHHBIM B TaOJHIAX,
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JIONYCKAIOTCS 3HAYUTENbHbIE OIIMOKHU, MPOSBIISETCS OTCYTCTBHE 3HAHWUN, YMEHHH, HABBIKOB II0
psiny mokaszaTesnieil, 00yJaroImuiicsl NCIBITHIBACT 3HAYUTEIbHBIC 3aTPYAHEHUS MPH ONEPHUPOBAHUU
3HAHUAMU U YMEHUAMU IIPU UX [IEPEHOCE HA HOBBIE CUTYALIUH.

(I)opMa HpOMeH(yTOqHOﬁ arrecraguu: 3K3aMeEH.

[IpomexxyTounasi arrectauusi oOydalomuxcs B (QopMe »dK3aMeHa MPOBOAUTCS 10
pe3ysibTaTaM BBIMIOJIHEHUSI BCEX BUJOB yueOHOW palOThI, MPEAYCMOTPEHHBIX YU€OHBIM ILIAHOM I10
JAHHOW JUCHUIUIMHE (MOIYJNIO), TPU STOM YUYHUTHIBAIOTCA PE3YyJAbTaThl TEKYIIEro KOHTPOJIS
yCIIeBaeMOCTH B TeueHue cemectpa. OIeHKa CTEeNeHU JOCTHKEHHUS 00y4aroIUMUCS TIAHUPYEMBIX
pe3yiabTaToB OOy4YEHHs] O AUCIHILIMHE (MOJIYJI0) MPOU3BOAMUTCS MpPENoJaBaTeseM, BEAYIIUM
3aHATUA 0 TUCHUIUIMHE (MOAYJII0) METOAOM AKCIEepPTHON oueHkH. [1o uroram mpomexyToyHoOu
aTTeCTalMi MO0 JUCHMIUIMHE (MOAYJIO) BBICTABJISIETCS OIEHKA «OTJIUYHO», «XOPOIIO»,
«YAOBIETBOPUTEIBHO)» UITU «HEYIOBIETBOPUTEIHLHOY.

MIxaJya oneHuBaAHUA Onucanune

Brimonnensr Bce BuAbl  y4eOHOM pabOTHI, MPEAYCMOTPEHHBIC
yueOHbIM TaHoM. OOydaromuiics AEMOHCTPUPYET COOTBETCTBHE
3HAHWUW, YMEHHI, HAaBBIKOB TTOKA3aTeNsIM, TIPUBEICHHBIM B Ta0JIAIIAX,
OTepUpPYET MPUOOPETCHHBIMU 3HAHUSIMU, YMECHUSIMU, HABBIKAMHU.

OTIIMYHO

BeimonHeHsl Bce BUABI  Y4eOHOH pabOThI, TMPETyCMOTPEHHBIC
yueOHbIM TUIaHOM. OOydYarommiics AEMOHCTPHPYET COOTBETCTBHEC
3HaHWI, yMEHHIA, HABBIKOB TIOKA3aTeNISIM, IPUBEICHHBIM B Ta0JIUIaXx,
ONEpUPYET TPHOOPETEHHBIMH 3HAHUSMHU, YMCHHSIMH, HaBBIKAMH,
MPUMEHSET UX B CUTYallUsX TMOBBIMICHHOH ciokHOCTU. [Ipu 3TOM
MOTYT OBITH JOIYIIEHB HE3HAYUTEIbHBIC OINNOKHA, HETOYHOCTH,
3aTPy/JHEHUS TIPU AHATUTHUYECKUX OIEpalMsiX, MePeHOCe 3HAHUU U
YMCHHIA Ha HOBBIC, HECTAHAPTHBIC CUTYAIINH.

Xopoltiio

BrimonHensr Bce BuHABI  y4eOHOW pabOTHI, MPEAYCMOTPEHHBIE
yueOHbIM miaHoM. OOydaromuiics JEMOHCTPUPYET COOTBETCTBUE
3HaHUM, YMEHUH, HABBIKOB MMOKA3aTeNsIM, TIPUBEJICHHBIM B TaOJIUIIAX,
OTepupyeT MNPHOOPETEHHBIMH 3HAHUSMHU, YMEHHSIMH, HaBBIKaAMH,
NPUMEHSET WX B CUTYalMSX MOBBIIMIEHHON CIOXHOCTH. [Ipn 3TOM
MOTYT OBITH JOMYIICHBl 3HAYUTEIbHBIE OIIMOKH, HETOYHOCTH,
3aTPYJHCHUS MPH AHATUTHYECKUX OIEpalMAX, NMEPEHOCe 3HAHUN U
YMEHHI Ha HOBBIE, HECTAHIAPTHBIE CUTYALIUU.

yI[OBJ'ICTBOpI/ITCJ'IBHO

He BbimonHeH oauH wuiau  Oosee BHUJOB  y4eOHOW  paboTshl,
MPEAyCMOTPEHHBIX y4eOHBIM TIJIAHOM. OO6yuatommiics
JIEMOHCTPHUPYET HETOJIHOE COOTBETCTBUE 3HAHUI, YMEHUHN, HABBIKOB
MoKas3aTensiM,  NPHUBEISCHHBIM B Ta0IuIax,  JOMYCKAKOTCS
3HAYUTENbHbIE OLIMOKM, MPOSBISAETCS OTCYTCTBHE 3HAHWM, YMEHHUH,
HaBBIKOB TI0 psjy TOKaszarened, OOYJaIONIUICS HCIBITHIBACT
3HAYUTENbHbIE 3aTPyJHEHHUS TPH ONEPUPOBAHUU 3HAHMSAMH U
YMEHHUSIMU TIPH UX TIEPEHOCE Ha HOBBIE CHTYAIINH.

HeynosnersopurensHo

2.2. Kpurepuu OLEHKHM BbIIOJHEHHS] O0yYalOIIMMCS WHIANBHAYAJIbHOIO 3a/J1aHUSl Ha
JlabopaTopHbIX padorax
(bopmupoBanue komnerenimii IK-1, IK-3)
— WHAMBHIYAJIbHOE 3aJlaHHe BBINMOJHEHO: pa3paboTaH u odopmiieH pedepar mo Teme
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3aHSATHS, TIOATOTOBJIICHA IPE3CHTAIMs JOKJIala Ha 3aHATHH, TPOHM3BENEHBI 0Oe3 OmMOOK Bce
HGO6XOI[I/IMBIG PpacCUCThI U CACTIAHBI O60CHOB3.HHBIC BBIBOJHBI,

— HHAUBHUAYAJbHOE 3a/]aHHe He BBINMOJHEHO0: He pa3paboTad u/win He opopmiieH pedepar
Mo TCMC 3aHATHA, HC IMOATIOTOBJICHA IMPE3CHTAMA JOKJIaJa Ha 3aHATUH, PACUCThI IPOU3BCIACHLI C
OIMOKaMHU ¥ OTCYTCTBYIOT OOOCHOBaHHBIC BHIBOJIBI.

2.3. Kpurepun ouieHKH BHINOJHEHUS KOHTPOJIbHOI padoThl
(bopmupoBanue kommnerenimii IK-1, ITK-3)

KonTponbHast paboTa BBINONIHIETCS 110 BaApUaHTaM, BKIIOYAIOIIUM BOIIPOCHI 110 U3YYEHHOMY
MaTepuany. BbInomHEHHE KOHTPOJIbHOM paboThl OLIEHHWBAETCS B COOTBETCTBUU C IPOLIEHTOM
MIPaBUJIbHBIX OTBETOB.

— «OTJIMYHO» - cBbILIE 85% MpPaBUIIbHBIX OTBETOB;

— «xopowo» - oT 70,1% 10 85% npaBUIIbHBIX OTBETOB;

— «YZOBJIETBOPUTEIBHO» - OT 55,1% 110 70% NpaBUIIBHBIX OTBETOB;

— «HEYZIOBJIETBOPUTENBHO» - OT 0 10 55% IpaBUIIbHBIX OTBETOB

Kaxxp1ii BOompoc KOHTPOJIBHOW PaOOThI OILIEHUBAETCS MO MATHOALTIbHON mikayie. Mtorosas
OLIEHKA 110 KOHTPOJLHON paboTe BBICTABIIACTCS, UCXOMAS M3 CYyMMBbI 0ajUIOB, MOJYYEHHBIX 32 TPU
3aJaHusl.

«5» (IATH 0aJJI0B): 00YYAOIIHIACS JEMOHCTPHPYET CUCTEMHBIC TEOPETUUSCKHIE 3HAHHS: Ha
TEOPETUUECKHI BOMPOC KOHTPOJBHOM pabOThl OTBEUAET IPaMOTHO W TMOJHO, 3a7ady pemaer 6e3
OIMOOK ¥ ¢ HEOOXOIUMBIMH MOSICHEHUSIMH.

«4» (uerpipe Oajuia). OOyYAMOMIMICA C HEOOJBIIMMH HETOYHOCTSIMH JIEMOHCTPHUPYET
CUCTEMHbIE TEOPETUYECKHE 3HAHUS: Ha TEOPETHMUECKUH BOINPOC KOHTPOJBHOM pabOThI OTBEYaeT
rPaMOTHO U TIOJHO, 3324y perraet 6e3 TpyObIX OmMOOK U ¢ HEOOXOJMMBIMU MOSICHEHUSMU.

«3» (TpHU 0ajIa): oOyyaroIuiics He JEMOHCTPUPYET CHCTEMHBIX TEOPETUYCCKUE 3HAHUI:
HAa TEOPETUYECKHI BOMPOC KOHTPOJIBHOW pabOThl OTBEUAET YACTHMYHO U C CYIIECTBEHHBIMHU
omurOKaMu, 33/1a4y pelIaeT ¢ CyneCTBEHHBIMU ONIMOKaMH M HE JTAeT HEOOXOAUMBIX MOSICHEHUH.

«2» (1Ba 6aJuIa): 00YYAONIHIICA HE UMEET CHCTEMHBIX TCOPETHUYCCKHUE 3HAHHA: Ha BOTIPOC
KOHTPOJIbHON paboThl OTBEYAET YACTUYHO M C TPYOBIMU OIIMOKaMU, 3a7ady peliaeT ¢ rpyObIMu
OIMOKaMU M HE JaeT HEOOXOIMMBIX TTOSICHCHHUH.

«1» (ommH 6awn): OOYJAIONIMICS HE HMEET CHUCTEMHBIX TCOPETHUYCCKME 3HAHHN: Ha
TEOPETUUECKHM BOIIPOC KOHTPOJIbHOM pabOThI HE OTBEYAET, 33/1a4y HE PEIIaeT.

2.4 Kputepuu o1ieHKH 0JIAaHKOBOT0 TeCTHUPOBAHMSA
(popmupoBanue komnerenuuu IMK-1, TTK-3)
bnaHkoBoe TeCTHpPOBaHWE OIIGHUBACTCS B COOTBETCTBHM C TIPOIIEHTOM TTPABHIIBHBIX
OTBETOB, JAHHBIX 00YYaIOIMMCSI Ha BOIIPOCHI TECTA.
CranpmapTHasi mIKaja COOTBETCTBHS PE3YJIbTATOB TECTUPOBAHHS BBICTABISIEMON OaUTbHOM
OLIEHKE:!
- «OTJIMYHOY - CBbIIIE 85% MpaBUIbHBIX OTBETOB;

- «xoporto» - oT 70,1% no 85% npaBuiIbHBIX OTBETOB;

- «YAOBIETBOPUTENBHO» - OT 55,1% 110 70% mpaBUIBHBIX OTBETOB;
- oT 0 10 55% npaBUIIBHBIX OTBETOB — «HEYIOBJIETBOPUTEIHHO
PernaMeHT TeCTUpPOBaHMSI BKIIOYAET:

— KOJIH4YeCTBO BompocoB — 20;

- MPOJOHKUTEILHOCTh TeCTUpOBaHUs — 40 MUHYT.

«5» (OTJMYHO): TECTUPYEMBIN JEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKHE 3HAHUS, BIIAJICET
TEPMUHAMH U 00J1aJaeT CIIOCOOHOCTHIO OBICTPO pearnpoBaTh Ha BOIIPOCHI TECTA.

«4» (Xopo1I10): TECTUPYEMBIN B LIEJIOM JIEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHUS,
BJajieeT OOJBIIMHCTBOM TEPMUHOB M 00JIaaeT CIIOCOOHOCTBIO OBICTPO pearupoBaTh Ha BOIPOCHI
TeCTa.
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«3» (YnoBJIETBOPHUTEJIBHO): CHCTEMHBIE TEOPETHUECKHE 3HAHHUS Yy TECTHUPYEMOro

OTCYTCTBYIOT, OH BJIaJIE€T HEKOTOPHIMH TEPMUHAMHU M Ha BOMPOCHI TE€CTA PEearupyer JAOCTATOUYHO
MEIJIEHHO.

«2» (HeyaOBJIETBOPUTEJIBLHO): CHCTEMHBIE TEOPETUUYECKHUE 3HAHUA Y TECTHUPYEMOTO

OTCYTCTBYIOT, TepMHHOHOFI/Ieﬁ OH HC BJIAJCCT U HAa BOIIPOCHI TECTA PEArupyeT MECAJICHHO.

HpaBI/IJIa NMPOBCACHUA TECTOBbIX paﬁoT IO JUCHUIIIIMHE HanoTtexHonoruu B IIPOU3BOACTBE

KOMITO3UTOB

1. Tecthl mnuIIyTCs WHIUBUAYAIbHO, 0€3 KOHCYJIbTAllMii BO BpeMs MPOBEACHUS TecTa C
IIpenojaBaTesieM WIN C IPYTUMU CTYACHTAMHU.

2. llpenonaBarento MOXHO 33/1aTh BOIIPOC BO BpeMs MPOBEJCHUSI TECTa B TOM CIly4yae, €Clid eCTh
HESICHOCTH B BOIIPOCE TECTA.

3. Bpems BbITIONHEHUS 3aJaHUN TeCTa CTPOro orpaHudeHo — oObrdyHO 30-40 MHHYT, HO BIOJIHE
JOCTaTOYHO JUIs CIOKOMHOTO OTBETa Ha BCE BOINPOCHL. Bpemsi OKOHUaHUS TecTa coOoOIaeTcs
mpernojaBaTesieM /10 Hadaja TecTa.

4. Ha xaxzaplii BOIPOC TecTa HMEIOTCA HECKOJbKO BapuaHTOB oOTBeTa. Cpeaum HHUX €CTh
MIPaBWJIbHBIE U HEMIPABUIIbHBIE OTBETHI. 3aJjaua 00y4aroerocs HailTH MpaBUIbHBIE OTBETHI.

5. Bomnpocs! Tecta mogo0paHbl TAKMM 00pa3oM, YTOOBI B KaKJOM BapuaHTe ObUTH 0oJiee POCTHIE
u 6oJiee CI0XKHBIE BOMPOCHI.

6. Hekotopble BOmpoCHl TecTa CcoIEpXKaT HE OJWH MPaBUIbHBIA OTBeT. [l0J0XKHUTENBHBIM
pE3yNbTaTOM OTBETA Ha TaKOW BOIIPOC SIBJISIETCS HAXOXKJIEHHE 00Yy4aromMMCs BCeX MPAaBUIIBHBIX
oTBeTOB. Eciin oTMeUeHbl HE BCE MPABUIIbHBIE OTBETHI WJIM OTMEUEHBI KaK MPaBUJIbHBIN, TaK U
HEMPaBUIbHBIN OTBET, TO TAKOW Pe3ybTaT OTBETA HA BOIIPOC CUUTACTCS HEMPABUIHHBIM.

7. OOyuaromuiicsi MOXKET HamucaTh CBOM KOMMEHTAPUHU M JOTOJHEHUS K JIIDOOMY BOIPOCY TECTa.

Ecnu mpu 3TOM OyneT NpoAEMOHCTPUPOBAHO XOpoIllee 3HAHUE CYTH BONpPOCa, TO TaKue
JOIIOJIHCHUA ABJIAIOTCA OCHOBAaHUEM JIA Il06aBJ'IeHI/I$I npenoaaBaTeyicM AOIIOJIHHUTECIbHBIX
0ayIoB K 00IIel peMTUHIOBOM OILIEHKE 3a MPOXOXkIeHne TecTa. KoMMEHTapuu U AOMOTHEHUS He
3aMEHSIOT CO00I OTBETA Ha COOTBETCTBYIOIINI BOIIPOC TECTA.

2.5. Kputepuu ouenku pedepara

(popmupoBanue komnerenuuii [MK-1, ITK-3)
Pedepat onenuBaercs B nuanasone ot 0 1o 40 6aymutoB. bamisl 3a pedepaT HaUUCIAIOTCS

CJIEYIOIIUM 00pa3oM:

No

Pe3yabTaThbl KOHTPOJIBHBIX MEPONPHUSI THIA KoanvecrBo | Koneunslii pe3yjabTaT mo
0aJJ10B KOHTPOJILHOM TOYKe

B pedepare Tema packpbiTa MOJIHOCTHIO; paboTa
BBINIOJTHEHA B CPOK; O(OpPMIICHHE, CTPYKTYPa M CTHIIb
paboThI COOTBETCTBYIOT MPEABABISIEMBIM
TpeOOBaHUAM K TEKCTOBBIM JIOKYMEHTaM; paboTta
BBITIOJTHEHA CAMOCTOSTENBHO, TPUCYTCTBYIOT
coOCTBEeHHBIE 0000IIEHNS, 3aKITFOYESHHS X BEIBOIBL;
MpaBUJIbHBIC OTBETHI HA BCE BOMPOCHI IIPU 3aIUTE
paboTHL

OOy4aroIuiicst Ha BBICOKOM YPOBHE BJIaJICeT
HaBBIKaMM NIOMCKa, aHAIM3a MaTepuasia B CBOEU
poeCCUOHATHHON IEATEITLHOCTH

40 3a4TEHO

Tema pedepaTa packpriTa ¢ HE3HAYUTETLHBIMU
3aMevaHusAMM; paboTa BHIMOTHEHA B CPOK; B
oopMiIeHUH, CTPYKTYpE U CTUIIC PAOOTHI HET
rpyOBIX omMO0K; paboTa BBITIOTHEHA
CaMOCTOSITEIBHO, TPUCYTCTBYIOT COOCTBEHHBIE
000011IeHHS, 3aKII0YEHNS U BBIBOJBI, JaHbI
MPABUJIBHBIC OTBETHI HA BCE BOMPOCHI C MOMOIIBIO
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npenogaBaTeiid MpHy 3alUTe pa6OTI>I.
OOyuaromuiics BllaJeeT HaBbIKAMU IIOUCKa, 30 3a4TCHO
aHaJIM3a U UCIOJIb30BAHUSA 0030pOB,
HOPMAaTUBHBIX JOKYMEHTOB B CBOCH
1po¢eCCHOHATILHOM 1€ TeIbHOCTH

3. | Tema pedepara packpbiTa HE TOTHOCTHIO; paboTa
BBIMOJTHEHA C HAPYIIEHUSIMU rpaduka, B
oopMiIeHUH, CTPYKTYpE U CTHIIE PabOTHI €CTh
HEIO0CTaTKH; paboTa BBHITIOJIHEHA CAMOCTOSTENBHO,
MIPUCYTCTBYIOT COOCTBEHHBIE 0000IIEHUS; TIPH
3amuTe paboThl MOMYYCHBI OTBETHI HE HA BCE

BOITPOCHI.

OOy4Jaromuiicss Ha yIOBIETBOPUTEIIEHOM YPOBHE
BJIAZICET HABBIKAMHU ITOUCKA, AHAJIN3A U
HCII0JIb30BaHNSI HOPMATHUBHBIX TOKYMEHTOB

ot 22 1o 25 3a4TEHO

4. | Pazmensl pedepara BEIOTHEHBI HE TTOJTHOCTHIO WITH
BBITIOJTHEHBI HETIPABUIILHO; OTCYTCTBYIOT WU
c/ieNIaHbl HETPABUIIBHO BBIBOJIBI 1 0000IICHYS;
odopmireHre paboThl HE COOTBETCTBYET
NpEaABABIIACMbBIM Tpe60BaHI/IﬂM; HET OTBCTOB Ha
BOIIPOCHI MIPETNOaBaTelisi Py 3a1uTe padboThI.
OO6yuaromuiicst HE BJIaJIEET HABBIKAMHU MOUCKA,
aHaJIM3a U UCIIOJIb30BaHUA HOPMATUBHBIX
JOKYMEHTOB B CBOSH ITPO(eCCHOHATLHOM
NESATEITbHOCTH).

ot 0 mo 21 HE 3aUTE€HO

2.6. Hrorosoe coOTBETCTBHE
chpopmupoBannoctu komnerenuuii [1K-1, IK-3 mo aucuunanue:

0aJUIbHOM  IIKAJbI OWEHOK H  YPOBHeil

YpoBenb
copMHUPOBAHHOCTH
KOMIIETEHIIN U

Onenka

ITosicHeHHe

Bricokui

«5»
(oTnnyHO)

TEOPETUYECKOE COJEPKAHUEC W MPAKTUYCCKUE HABBIKH MO
JUCITUILTUHE OCBOCHBI ITOJIHOCTHIO;

BCE NPEIYyCMOTPEHHBIE MPOTPaMMON OOyuYeHHs y4eOHBIC
3aJIaHHs BBITOJHEHBI HA BRICOKOM YPOBHE;

KOMITETEHIIUU C(HOPMHUPOBAHBI

Cpennuit

«»
(xoporio)

TEOPETHYECKOE COAEpIKaHWE U MPAKTUYECKHE HABBIKU 10
JTUCITUIITHHE OCBOEHBI ITOJIHOCTHIO;

BCE MPELyCMOTPEHHBIE NMporpamMmoil oOyueHus y4deOHbIE
3aJ]aHus BBITTOJHEHBI C HE3HAYUTEIbHBIMU 3aMEYaHUIMU;
KOMITETEHIIMH B LIEJIOM C(OPMHUPOBAHBI

VY noBnersopu-
TEJBbHBIN

«3»
(YIIOBIETBOPUTEIHHO)

TEOPETUUECKOE COJIEPKAHUE U IIPAKTUYECKHUE HABBIKU I10
JUCLUIUIMHE OCBOEHBI YAaCTUYHO, HO NPOOENbl HE HOCST
CYILIECTBEHHOI'O XapaKkTepa;

OOJIBIIMHCTBO TPETYCMOTPEHHBIX MPOTPaMMOi 00yUYeHHs
yueOHBIX 3a/1a4 BHIIOJHEHO, HO B HUX UMEIOTCS OLIHOKY;
KOMIIETCHIMH CHOPMHUPOBAHBI YACTHYHO

HeynosnerBopu-
TEJILHBIA

«2»
(HEeyIOBIIETBOPUTEIILHO)

TEOPETUYCCKOC COACPKAHMUE U IMPAKTHUCCKUE HABBIKU II0
JAUCIHHUIINIMHC HE OCBOCHBI,

OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMON O0y4eHUs
yueOHBIX 3a/laHuil MO0 HE BBIOIHEHO, JHOO COJEPKHUT
rpyObIe OmMOKH;

JIOTIOTHUTENbHAS caMmocTosiTelbHass ~ paboTa  Haj
MaTepHajoM HE MPHUBOAUT K KaKOMY-THOO 3HAYHMOMY
TTOBBINICHUIO Ka4€CTBA BBITIOJIHCHUA yqe6HBIX SaﬂaHHﬁ;
KOMIIETEHIIMN HE CPOPMUPOBAHEI
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IIpunoxenue 3
K paboueii mporpamme

Bonpochbl TECTOBBIX 3aJaHU#i 1JIsl TPOBEIEHHS] TEKYIIEro KOHTPOJIsI
(xommnereniuu IK-1, ITK-3)

IIpuBe€HHBIN HUXKE II€PEYEHb KOHTPOJIBHBIX BOIIPOCOB HCIOJIB3YETCS B KaueCTBE
BOIIPOCOB IIPHU IOATOTOBKE OOYYaIOIIMXCSA K BBIINOJHEHUIO 3alaHud B (opme OJaHKOBOIO
TECTUPOBAHUS JUJII KOHTPOJISI OCBOCHHUS OOy4YalOIIMMHUCS Pa3[eioB TUCIUIUIMHBI, a TaKXe B

Ka4y€CTBEC BOIIPOCOB OMJIETOB HAa 3a4YeTe.

RBOooo~NORwNE

15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.
26.
217.
28.
29.

30.

31.
32.
33.
34.
35.
36.

0.
1.
12.
13.
14.

IIpumepHbIe BOpOCHI 32/1aHNS VI KOHTPOJIbHON padoThl

OcCHOBHBIE 3TaIlbl Pa3BUTHS HAHOTEXHOJIOTHH.

PazpuTtue Hanorexnosoruii B Poccun.

OcoOenHocTr 00BEKTOB HAHOMUPA.

JIBa OCHOBHBIX MPUHIUIA MOTYYSHHS] HAHOYACTHUI 1 HAHOCTPYKTYP.
XuMudeckue u (pu3uvecKre MEeTO bl MOTYICHHUS] HAHOYACTHUI U HAHOCTPYKTYP.
OcHoBHbIE 00J1aCTH TIPUMEHEHUSI HAHOMATEePHAIOB M HAHOTEXHOJIOTUH.
Hanoyrnepoanbie MmaTepuanbl: yCbl, yrIepoAHbIE BOJOKHA, CTEKIO00pa3HbIN yIiaepo.
OymiepeHsl: TeoMeTpus U CTpyKTypa pyiepena Ceo.

Oymrepen C70.u apyrue Kinacrepsl QyJIepEeHOB.

Jlumeps! U ouMeps! (QyIIepEeHoB.

Hexkotopsie cBoiicTBa dymiepera Ceo.

Oymnnepoupl. XUMUYECKHE CBONCTBA (yIIEPEHOB.

l'unepdymnepenst. ['erepodyriepeHsr.

Metonel monyuenus ¢ymnepenoB. Ilomyuenue ¢ynaepeHOB TEPMUYECKUM Pa3lioKEHHUEM

rpadura.

MeTo bl OUUCTKH U JETEKTUPOBAHUS (YyIEPEHOB.

MeTobl osTyuyeHust MajbIX U BBICHIUX (YIIJIEpPEHOB.

WuTepkanmupoBannble coequHenus ¢pymuiepeno Oymiepusr Ceo.
CBepXIpoBOIUMOCTh (PYIIIEPUIOB.

Cddepsl mpumenenus QymiepeHoB U QyIepeHCcoepKalux CMecel.

Heopranunueckuii «dysiepen».

HanotpyOku. CtpykTypa u 1eQeKThl yriiepoaHbIX HaHOTPYOOK. XupansHocTsh YHT.
MHorocnoitHble yriepogHble HAaHOTpYOKH. XuMudecku Mmoauduimponanssie YHT.
MeTto/1p1 osTy4eHrs HAaHOTPYOOK: AYTOBOM pa3ps/l, JIa3epHOE paclbUIEHUE, OCAXKICHHE U3
ra3oBoil a3bl.

Craguu OYMCTKH YIIIEPOAHBIX HAHOTPYOOK.

Mexanuyeckue, JIEKTPUUECKUE, ONITUYECKUE, DMUCCUOHHBIE U Apyrue cBoiictBa YHT.
YHT kak xBaHTOBBIE pe3ucTOpBL. bammuctudeckas nposoaumocts YHT.
CBepXIpoBOJIMMOCTb B HAHOTPYOKaX.

Bo3moxHbIE cepbl MpUMeHEeHUs: HAHOTPYOOK.

IIpumeHeHne HaHOMATEPHAJIOB B KAYECTBE KOHCTPYKIIMOHHBIX M MHCTPYMEHTAJIbHBIX
MaTepHaoB.

HpI/IMCHCHI/IC HaHOMAaTCPpUAJIIOB B IIPOU3BOJACTBCHHLIX TCXHOJIOTUAX B KAUCCTBC H3HOCOCTOMKHX

MaTepuasoB.

[IpumeHeHre HaHOMATEPHAJIOB B JIEKTPOHHON TEXHUKE.

[IpumeHeHne HaHOMATEPHAIOB JIJIS 3aIUTHl MAaTEPHAIIOB.

OrpaHunydeHus B UCIOJIb30BaHUN HAHOMATEPHAJIOB.

Krnaccudukanuu TBepIbIX Tel, CTPYKTypa HaHOKpUcTamnieckux matepuanos (HKM).
[IposiBnenue pazmepHbix 3¢pdextoB B HKM.

[Tpobnema ctabunpHocTH HKM.
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37.
38.

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

N

17.
18.
19.
20.
21.

22.
23.
24,
25.

CgoiictBa HKM: mpounocts u cynepmiactudHocts HKM.
[Monyyenne HKM ocaxkaennem u3 razoBoi ¢a3bl, OcaxIeHUEeM U3 KHUIKOH (a3bl, ObICTPHIM

OTBEPJICBAaHUEM M3 pacIulaBa, MHTEHCUBHOM AedopMaIrel, peKpucTaun3anuei u3 amop@Horo

COCTOSIHHMSL.
Komno3unmonHele MaTepuaibl, KIaccCupUKaus 1 0cOOEHHOCTH CBOMCTB.
CBolicTBa HAHOKOMITO3UTOB.

HaHOKOMIIO3UTHI KaK KaTalIu3aTOPBHI.

[TonnMepHbIe HAHOKOMITO3UTBI, UX ONPEIEIICHUE U TUIIBI.

baprepHble cBONMCTBA OJUMEPHBIX HAHOKOMIIO3UTOB.

Crnouctele ONMMEpPHBbIE HAHOKOMITO3UTBI.

[TonumepHbIe HAHOKOMITO3UTHI, COJEPKALIUE METAUIBI MU TIOJYIIPOBOJHUKH.
[Tommumeps! U yriaepoiHble HAHOTPYOKH.

HaHOKOMITO3UTBI Ha OCHOBE CBEPXBBICOKOMOJIEKYJISIPHOIO MTOJIMATUIICHA.
IlosryueHrEe HaHOKOMITO3UTOB.

Hanonopuctsie MaTepuaisl.

HpI/IMepHLIe BOIIPOCHI 3alaHMA TJIsA 3a4YeTa

Opa HAHOTEXHOJIOTUH, CYTh MOJIEKYJISIPHBIX HAHOTEXHOJIOTUH.

Hanopo6oTsl HaHO()aOpuKK 1 TPOOIEMBI KX CO3/IaHHUS.

VYcrnexu B cO3JaHUM HAHOYCTPOMCTB: IIAraloIuii HAHOPOOOT, MOJIEKYIISIPHBIA TOPMO3 JIJIst
HaHOMaIIIUH, MOJIEKYJISIpHBIH «mpolieccopy, ynpasnsemas JIHK-manmna, MonekynspHbIit
aBTOMOOMJIb, MOJIEKYJIIPHBIM aBTOMOOUIIb C MOTOPOM, MapKUPOBAHHBIA MOJIEKYIISIPHBIH
aBTOMOOMJIb C MOTOPOM, JIBUTATENIN AJIi HAHOPOOOTOB, JIETEKTOP MOJIEKYJI

[lepcrieKTHBBI MOJIEKYIISIPHBIX HAHOTEXHOJIOTUI B METULIMHE, B TEPOHTOJIOTUH, B
IIPOMBIIIICHHOCTH, B CEJILCKOM XO34HCTBE, B OMOJIOTUH, B 9KOJIOTUHU, B OCBOCHHH KOCMOCa, B
KHOEpHETHKE.

dotonurorpadus, e€ cyTh, 3Tansl npouecca Gpotoaurorpaduu, albTepHATUBHbBIE CIOCOOBI
¢doromurorpadun. oropesuct u (poromadnon. CoorHomenue Pemnes.

Hanonutorpadus ¢ nomoursio C3M: CTM nutorpadusi, ACM aHOAHO-OKUCIUTEIbHAS
murorpadusi, ACM cratnueckas mutorpadus — rpapupoka, ACM nuHamuudeckasi TuTorpadus
— HaHOUYeKaHKa, TepMoxumuueckasi ACM-HaHoauTorpadus .
Jlutorpadus B obnactu riryookoro YO.

DeKTpOHHAas (IEKTPOHHO-ITy4eBas) TUTOrpadus.
HanoumnpunT nutorpadus.

. HanoneuaTHas nurorpadus.

. JIurorpa¢us HaHOC(Eepamu.

. Ontuyeckast HaHOAUTOTpadus.

. AToMHast HaHOJIUTOTpadusl.

. Knaccugukanus MeTo10B CKaHUPYIOIIEH 30H10BOH MUKPOCKOITUH.

. OCHOBBI CKaHUPYIOIIEH 30H0BOM MHUKPOCKOITHH.

. Uctounuknu uckaxennit C3M mukpockonuu. [IpenMyiiecTsa u HEIOCTAaTKH CKaHUPYIOIIEH

30HJI0BOM MUKPOCKOIIUH.

OOw1me cBeieHUs 0 CKaHUPYIOLIEH TyHHENbHON MUKpockonuu. Cxema paboThl.
OO6mue cBeIeHNs O TYHHEJIBHOM TOKE.

JBa pexxuma padotsr CTM.

TexHnyeckue BO3MOKHOCTH CKAaHUPYIOLIEr0 TYHHEIbHOTO MUKPOCKOTIA.
OrpaHuyeHus B MCIIOJIB30BAaHUM CKaHUPYIOLIETO TYHHEIBHOIO MUKpockoma. O6iactu
ncrnons3zoBanuss CTM.

OOu1re cBeieHus ¥ MIPUHLIUT IeHCTBHS aTOMHO-CHUIIOBOM MUKPOCKOIIHH.

ACM KaHTHIIEBEPHI.

Pexumsl ckannpoBanust B ACM.

Hanorpadus - HoBas TexHos0orus HupoBoi neyaTH.
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26. HoBast TeXHOJIOTHSI HAHOTICUaTH - JIydeBas JJUTOrpadusi.

27. Vicionp30BaHNE HAHOTEXHOJIOTUHN AJIS TPOU3BOJICTBA OyMaru U KapToHa C YIy4IIeHHBIMH
CBOMCTBAMH.

28. HaHOTEXHOJIOTUH B MOJUTpapUIECKOM 000PYyI0BAHUH.

29. HaHOTEXHOJIOTHHY B YIIaKOBKE.

30. HanoGymara u ee pa3HOBUAHOCTH.

31. DnexktpoHHas Oymara.

32. [loBepxHOCTHOE  HaTshKeHHE. [lOBEpXHOCTHO-aKTUBHBIE W  MOBEPXHOCTHO-WHAKTHBHBIE
Bemecta. [IpaBuno Jlrokmo-Tpayoe.

33. Ancop6ius Ha rpanuiie pasaena ¢as. O0pa3zoBaHHEe MOHOMOJICKYJISIPHOTO CJIOS.

34. HaHoCTpyKTypHupOBaHHAs (DOTOMOIMMEPHUIYIOIIASICS KOMITO3UIIHS.

35. HanocTpyKTyprpOBaHHBIC TUTMEHTHI.

36. Hanokpacku st UHAYCTPUU TU3aiiHa.

37. HanoAMysbcHHU, MX CTPOCHUE U IPUMEHEHHE JIJISl CHHTE3a HAHOKJIACTEPOB.

38. Hanokpacka ¢ HaHOYAaCTUIIAMH JHOKCHIA TUTaHA YHHUTOXKAeT MUKPOOOB.

39. Hanoxkpacka ¢ gactuniamu cepedpa ¢ a1e3uH(PHUITUPYIOMUMHA CBOMCTBAMHU.

40. Hanokpacka /ieiaer caMoJIeThl HeBHIMMBIMU ISl pajiapa.

Tematuka pedeparon

Tema pedepara s KaxIOro oOy4aromerocst YTBEp)KIAeTcsl MpernojaBareieM B
VHIUBUIYAIBHOM TOPSIAKE.

Llenp Hamucanus pedepata — NpUBUTHE 00YUaIOIIEMYCsl HABBIKOB KPATKOTO M JJAKOHUYHOTO
MPEJICTABICHUS COOPAaHHBIX MarepraioB W (AKTOB B COOTBETCTBHH C TPEOOBAHUSIMH,
MPEIbABISIEMBIMU K HAYUYHBIM OTYETAM, 0030paM U CTAThSIM.

1. Conneunble Oarapeu: HUCIOJNB3YEMbIE IMPU MPOU3BOJCTBE HAHOMATEPHUAIIbI, TEXHOJIOTHHU
W3TOTOBJICHHSI, BKJIFOYAs TIEYaTHBIC, OCHOBHEIC IMPOOJIEMBI IPOU3BOJICTBA U IKCILTyaTaI[UH.

2. TpaH3uCTOpBI: HCIIOJNL3YyeMbIC TIPH  IPOU3BOJCTBE HAHOMATEpUAIbl, TEXHOJIOTUU
W3TOTOBJICHHSI, BKJIFOYAs TIEYaTHBIC, OCHOBHBIC ITPOOJIEMBI TIPOU3BOJICTBA M IKCILTyaTaI[HH.

3. DoToHHBIE KPHUCTAJUIBI: TMOJyY€HHE, CBOICTBA, TEXHOJIOTUM HAHECEHHs, OO0JacTu u
pUMEpBI IPUMEHEHHSI B MOIUTPAPHUIECKOM M YITaKOBOUHOM IPOHU3BOJICTBE.

4. Heopranndyeckue HaHOYACTHIIBI: MMOJyYE€HUE, CBOMCTBA, 0OIACTH U MPUMEPHI MPUMEHEHUS B
nonurpaUyeckoM M yIMaKOBOYHOM MPOU3BOJCTBE (B TOM YHCIE MPU MPOU3BOICTBE
MeYaTHBIX KPACOK).

5. DyHKIMOHAIBHBIC YIIAKOBOYHBIE MATEPUAIBI C WCIOJIB30BAHUEM HAHOMATEPHUAJIOB U
HAHOTEXHOJIOTUI: CBOWCTBA, TEXHOJIOTMM W3TOTOBJIICHHUS W/WJIM HAHECEHUS, BKIIOYAS
MIeYaTHEIC.

6. OLED: wucnons3yemble jii MPOU3BOJCTBA MaTepuanbl M TEXHOIOTUU W3TOTOBICHHUS,
BKJIIOUas TIeYaTHBIE.

7. OmannonoOHbIE CTPYKTYpBI: CBOICTBa, TEXHOJOTUU IMONYYECHUS, O0JIAaCTH MPUMEHEHHS B
noNUrpadUIeCcKOM U YITaKOBOYHOM MTPOU3BO/ICTBE.

8. Hanomatepuanbl ¥ TEXHOJOTHH [JIsi M3TOTOBJICHUS 3alUIICHHBIX OT (arbCUPUKAIUU
noaurpaduyecKux MaTepraoB.

9. Hcmonp3oBaHWE  HAHOTEXHOJOTHUH  JUII  WM3TOTOBJICHUS  CKPBITOH  MapKHPOBKH
noJaurpaduyecKoi U ynmakoBOYHON MPOAYKIIMH.

10. CeHcopbI: UCTIOJIB3YEMBIC IPH MTPOU3BOJICTBE HAHOMATEPHAITBI, TEXHOJIOTHH H3TOTOBIICHUS,
BKIIIOUas TI€YaTHbIE, OCHOBHBIE MMPOOIEMBI IPOU3BOCTBA U AKCILTyaTaI[|H.
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11. Hanomarepuasibl M TEXHOJOTMH [UISI M3TOTOBJICHUS OAKTEPUIMIHBIX YITAKOBOYHBIX
MaTepHuajoB

12. KomMmno3uTHBIE HAHOMATEPUAJBl B TOTUTPA(QUIECKOM U YITAKOBOYHOM MTPOU3BOJICTBE

13. CynpamonekynspHble aHcaMOJIM, Pa3HOBUIHOCTH, BO3MOXXHOCTh HCIOJIb30BaHUS B
noymrpaduuecKoM U YITaKOBOYHOM ITPOU3BOICTBE

14. HaHOCTpYKTYpHpOBaHHbBIE TOJIMMEPHBIE MaTepHaibl, CIIOCOOBI TMOJIY4YeHUS H OO0JacTH
WCITOJIH30BaHUS B MOJUTPa(GUUIECKOM U YIIAKOBOYHOM IPOU3BOJICTBE

15. buopasnaraemblie U OapbepHBIC YIIAKOBOYHBIC MAaTEPHAJIbI, TIOJydaeMble C MCIOJIb30BAaHHEM
HAHOTEXHOJIOTHH.

16. ApmupoBaHHBIE  YNAKOBOYHBIE  MaTepuaibl, IMOJIy4acMble C  HUCIOJIb30BAaHUEM
HAHOTECXHOJIOTHH

OO0yJarmuiicss CaMOCTOSTEIPHO U3y4YaeT JIUTepaTypHbIE HCTOYHUKN (MOHOTpaduu, HaydHbIC

CTaTbl M T.J.) N0 KOHKPETHOM TeMe, CHUCTEMaTU3UPYeT MaTepual M KpaTKO €ro u3jaraer u
npeacTaBisieT B Buje pedepara Ha 6-10 crpanumax.

HpaBmIa NMPpOBEACHUSA TECTOBLIX KOHTPOJ/IbHBIX pa60T no aucuumivae Hanorexnomaoruu
B IIPONU3BOJACTBC KOMIIO3UTOB

TecTbl mumryrcs MHAMBHIYaJIbHO, 0€3 KOHCYJbTAIM BO BpeMs NPOBEICHUS TecTa C
IPEenoAaBaTeIeM N C IPYTUMH 00yJarOIMUCS.

[IpenoxaBaTento MOXKHO 3a/1aTh BOIIPOC BO BpEeMs MPOBEICHUS TECTAa B TOM CIIydae, €Ciu
€CTh HESICHOCTH B BOIIPOCE TECTA.

Bpewmst BeITOIHEHUS 3aIlaHUI TECTa CTPOTO OrpaHuueHo — 00byHO 30-40 MUHYT, HO BIIOJIHE
JOCTaTOYHO JUISI CIOKOMHOTO OTBETa HAa BCE BONPOCHL. Bpems OkOH4YaHHS TecTa cOOOLIaeTcs
IpernoaaBaTesieM JI0 Hadaia TecTa.

Ha xaxneiii Bompoc TecTa UMEIOTCS 4YeThblpe BapuaHTa OTBeTOB. Cpeaw HUX €CTh
IpaBUJIbHbBIC U HETIPaBWIIbHbIE OTBETHI. 3a/1a4a 00y4yaroerocs HaiTu NpaBUIbHbIE OTBETHI.

Bomnpocer Tecta momoOpaHbl TakuM 00pa3oM, 4TOOBI B KaKJOM BapuaHTe ObLTH Ooiee
IpOCTHIE U OOJIee CIIOKHBIE BOTIPOCHI.

HexoTtopbie BOmpockl TecTa coaepkaT HE OAWH TPaBWIBHBIA OTBET. [10JOXUTETHHBIM
pe3yibTaTOM OTBETAa HAa TAaKOM BONPOC SABISETCS HaXOXKJEHHE OOy4yaroIIMMCS BCEX MPaBUIIBHBIX
orBeToB. ECrii OTMeueHBl He BCe NMpPABWIIBHBIE OTBETHI, WJIM OTMEYEHBI KaK NMPaBHIBHBINA, TaK U
HENpaBUWIbHBIA OTBET, TO TAKOM pe3ysIbTaT OTBETa HA BONPOC CUUTAETCS HETPaBUIIbHBIM.

OOyuaronmiicss MOXKET HaIKCcaTh CBOM KOMMEHTApUH H JIOTIOTHEHUS K JTF0OOMY BOITPOCY TecCTa.
Ecnmu mpu sTom Oyzner NpoJeMOHCTPUPOBAHO XOpOIIee 3HAHME CYTH BOINpOCA, TO TaKHe
JIOTIOJTHEHHUS SIBIISTFOTCSI OCHOBAHUEM ISl TOOABIICHUS TIPENoaBaTesIeM JIOTOIHUTENFHBIX 0alioB K
oOrmiell pedTHHIOBOM OLIEHKE 3a MPOXOoXKAeHUE TecTa. KoMMEHTapuu U JIOMOIHEHUS HE 3aMEHSIOT
co00i1 0TBeTa Ha COOTBETCTBYIOIIMI BOIIPOC TECTA.

IIpuMepHBI NepeYeHb TECTOB

1. K HanoamcriepCcHBIM MaTepHrajaM OTHOCSTCS
Yacruuel ¢ pasmepamu ot 1 1o 100 HM

0-D empyxmypot ¢ pazmepamu om 1 0o 100 um
Hanoo0OBeKThI, 1ucneprupoBaHHble B MaTPHILIE
[TpoTspxeHHBIE HAHOOOBEKTHI

2. Oranurie CBOMCTB HAHOOBEKTOB OT 00BEMHBIX 00OBEKTOB TOT'O K€ COCTABACBA3AHO C
JIMCKpETHOCTBIO HAHOCPE

Bonpioi MOBEpXHOCTHOM SHEPTUEH

DNEeKTPOMarHUTHBIM B3aUMOICHCTBUEM MEXy HAHOOOBEKTaMHU
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Hszmenenuem coomnowenus NOBEPXHOCNIHbLX U 00BEeMHBIX AMOMO8

3. K moBepXHOCTHBIM METOJ]aM aHaJIN3a OTHOCSTCS
DHepro-aucrepcCuOHHBIN aHan3
Macc-crniekrpoMeTpust

Penmeenosckasn gpomoanekmponnas cnekmpockonus
AmoMHO-CUN08a51 MUKDOCKONUSL

4. K HaHopa3MepHBIM aJIJIOTPOIHBIM (popMaM YIiiepoJa OTHOCSTCS

Caxa

I'padpur
I'paghen
KapOun

5. B ¢ymrepenax comepxxurcs
60 aTomoB yriepoaa

70 aToMOB yriiepoaa

Om 60 00 540 amomos yenepooa
Menee 60 atoMoB yriepoa

6. ®ymnepouast — 3TO

Kpucramsl, cocrosimume u3 QymuiepeHoB

@ynepeHsl ¢ YaCTUYHO 3aMELICHHBIMM aTOMaMHM yriepoja

[MomumepHast popma coeqruHEHUS QyYIIIEPEHOB

Xumuueckue coeOunenus Qynnepenos ¢ Opyeumu d1emMenmami Ui KOMNieKcamu

7.  XupaJgbHOCTH YIIIEPOJHBIX HAHOTPYOOK OIpeesieT
Huamemp nanompybok

Bropuunyro cTpyktypy

JledexTHoCTh HAaHOTPYOOK

DnexkmponposooHOCmMb HAHOMPYOOK

8. Brok-comonumepsl GOPMUPYIOT HAHOCTPYKTYPHI B pE3yJIbTaTe
MaxkpodaszHoro pa3aeneHus

Muxpocghpaznozo pazoenenus

ITonmumepuszannu

[TonukonaeHcauuu
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buaersl

MUWHHCTEPCTBO HAYKU U BBICILIEI'O OBPA30BAHIS POCCUUCKON DOEJEPALIMI
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEX/IEHUE BLICIIEI'O OBPA3OBAHUSL
«MOCKOBCKHUM MOJIUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHM ITOJIUTEX)

[Tonurpaduyeckuii ”HCTUTYT
Kadenpa nHHOBaIIMOHHBIE MaTepUaAIIbl NPUHTMEANANHYCTPHH

Hucnunnuna HaHOTEXHOIOTHH B POU3BOJICTBE KOMIIO3UTOB
Hanpasnenue noarorosku 22.04.01 MarepuanoBeieHHME U TEXHOJIOTUHA MaTEpUaoB

Kypc 2, rpynna , bopma oOydenus ouHas

BUWJIET Ne 1

1. Yrinepoanbsie HaHOMatepualibl. OyIIEPUTHI.
2. Coepsl npumeneHus QpyiepeHoB U QyIUIEPEHCOIEPKAIUX CMECEH.

3. Hanomarepuaibl, HAHOTEXHOJIOTUHU B TIOJUTPaduu U YITAKOBKE.

YTBepKACHO Ha 3aceTaHuK KadeIphl « _ » 202 r., mpotokon Ne .

MUHUCTEPCTBO HAYKU 1 BBICILIET'O OBPA30OBAHUS POCCUMCKOM DOEJAEPALTINI
OEIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEX/IEHUE BBICIIIETO
OBPA30BAHUS
«MOCKOBCKHH NOJIUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

[Tonurpaduyeckuii ”HCTUTYT

Kadenpa nHHOBanmoHHbIE MaTepHalibl IPUHTMEINAUHIYCTPUH

JuctummHaa HaHOTEXHOIOTMY B IPOU3BOICTBE KOMIIO3UTOB

Hamnpasnenue nonrorosku 22.04.01 MarepuaioBezieHre U TEXHOJIOTMH MaTepUajioB

Kypc 2, rpynna , bopma oOyueHus OuHas

BUJIET Ne 2

1. ®ynnepensl: reomeTpus U cTpykrypa pymiepera Cqo. Hexoropsie cBoiicTBa dymiaepena Cgo

2. Bo3moxHbIe chepbl MPUMEHEHNsT HAHOTPYOOK.

3. Hanorpadus - HoBast TexHOJIOTHs LU(POBOI eUaTH.

YTBepxk/1eHO Ha 3aceJaHuU Kadeaphl « __ » 20 r., mpotokon Ne __.
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YT1Bep:kaaw

3aemyromuii kadenpoit «KMIMID»
K.(}.-M.H. I'.O. PeiTuxoB
« _» 202 r.

MeToauveckue yKasaHusl
110 HpOBeI[eHI/IIO 3K3aMC€HaA 110 AUCHOUIIIINHEC HaHOTeXHOJ'IOFI/II/I B HpOI/ISBO,Z[CTBC KOMIIO3HUTOB

Hampasnenune noarorosku: 22.04.01 MarepuaioBezieHHe U TEXHOJIIOTMHA MaTEPUAJIOB
[Tpoduns TexHONMOTHS KOMITO3UTOB
®opma o0yueHHs - OUHas

1. Dx3amen sBiseTcs (OPMOH NPOMEKYTOYHOH AaTTECTAlMM II0 HMTOTaM BBITOTHEHUS
0o0y4yaromuMuUCsT BCEX BHUAOB KOHTPOJBHBIX MEPOIPHUATUH, TNPEAYCMOTPEHHBIX pabodei
IpOrpaMMOil JUCIUILIHHEI HaHOTEXHOIOTHH B IPOM3BOICTBE KOMIIO3UTOB.

2. DK3aMeH MOXeT OBITh BBICTABJICH TOJBKO OOYYAIOIIMMCS, BBITOJHUBIINM BCE BHIBI
y4eOHOH paboThl, MPeryCMOTPEHHOH pabodell mporpaMMoil 1O JUCHMIUIMHE: BBIOJHWIM Ha
MOJIOKHUTEIBHYIO OLIEHKY KOHTPOJIbHBIE paOOThHI, BBINOJIHWIN HHIUBHIyaJbHBIC 33JaHUS Ha
71a00paTOPHBIX pabdoTax.

3. DK3aMeH NPUHHUMAET MpPEeroJaBaTellb, MPOBOIUBIINN JICKIMOHHBIE M JaOOpaTOpHBIE
paboOTBl C aTTECTyeMbIMH OOYYaIOIIMMUCS, M TOJBKO B ayJUTOPUSX HIM KaOMHETax KadeIpbl
HMHHOBaIIMOHHBIE MaTepHUAIbl MPUHTMEIUAUHIYCTPUH.

4. DK3aMeH NPOBOAMUTCS, KaK MPaBUJIO, Ha IOCIEAHEM NPEAYCMOTPEHHBIM pacluCaHUEeM
3aHATUHU WIN B JIEHB, MPEIyCMOTPEHHBIM pacnucanneM 3aduetoB B BY3e Omnenka BbICTaBisieTcs B
3a4eTHYIO KHIDKKY TIOCJIE OTBETa Ha SK3aMEHALMOHHBIN OMJIET IPU YCIOBUH, YKa3aHHOM B II. 2.

5. B ciy4ae HesBKM 0Oydaromierocss Ha 9K3aMEH B 3aU€THO-9K3aMECHAIMOHHOW BEOMOCTHU
IpernoaaBaTeeM 3alHChIBACTCS — «HE SIBHIICS.

6. Ilocme »sk3ameHa mpenojaBareib o005f3aH OQOPMHUTH 3aU€THO-3K3aMEHALIMOHHYIO
BEJIOMOCTh YCTAHOBJIEHHOHM ()OPMBI U CAATh €€ B yUeOHYI0 4acTh MHCTUTYTA B JI€Hb IPOBEICHUS
IK3aMeHa.

MeTtoauueckue ykasaHus OOCYXKICHbI Ha 3acefaHuH KadeApbl « » 202
roaa, npotokos Ne .

JTOMOJIHEHUS U N3BMEHEHUS B PABOUYEN TIPOTPAMME
HA 202 -202 YYEBHBIN 'O/

B pabouyto nporpamMmy BHOCSTCS CIEAYIOLINE U3MEHEHMUS:

3aBenyromiuii kadeapoit « THHOBAIIMOHHBIC MaTEPUATBI TPHHTMEIUANHTYCTPHI
/T".O. Pertukos/

Hupexrop 111
/ N.B. HaropnoBa/
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