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1. HEJIX OCBOEHUA

1.1

HGHI/I OCBOCHUSA JUCIUIIIINHBI:

1.2 | HayuuTs
1.3 | - ocHOBaM TeOpHH W MPAKTUKH Pa3pabOTKH U BHEIPEHUS HAHOTEXHOJIOTHH.
1.4 | — 6a30BBIM TCOPETUUECKUM 3HAHHSAM B 00JIACTH pa3MEPHBIX SBJICHHI, MacIITAOUPOBAHHS, METPOIOTHYECKOTO U
HOPMAaTHBHO-TIPABOBOTO 00CCIICYeHUSI HAHOTEXHOJIOTHI;
1.5 | — TeopeTHYeCKUM M MPaKTHIECKIM OCHOBAM OIIPE/ICIICHUS IOHATHH B 00JIaCTH HAHOTEXHOJIOTHI;
1.6 | — ocHOBaM IPOBENEHUS HCCIEIOBAHUM, XpPaHEHUSI U TPAHCIIOPTUPOBKH HAHOMAaTEPHUaJIOB.
2. MECTO B CTPYKTYPE OBPA30BATEJBHOM ITPOT'PAMMBI
biok OII: b1.B.JIB.21
2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:
2.1.1 Marepuansl it OMOMEIUIIUHBL
2.1.2 | MexXaucuumiInHapHble 3ajaui MaTepUaloBeIeHUS
2.1.3 | Meroapl UCTIBITAHUSI MATHUTHBIX MaTEpPHAaIOB
2.1.4 | MexarpoHuka
2.1.5 |HanomaTepuassl B COBPEMEHHON TBEPIOTENBHOM IEKTPOHHUKE
2.1.6 |IopomrkoBasi METaTypTrHs U IPOLECCHl 00pabOTKU MaTepHAIIOB
2.1.7 | CekTpooTOMETpHUYECKHE METOIBI OIIEHKH Ka4eCTBa KPUCTAIIIOB
2.1.8 | ®usnka U TEXHUKA BBICOKMX JaBJICHUMN
2.2 JAucuunimnubl (MOIy/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/151) HE00X0AUMO KaK
npeaulecTByLIee:
2.2.1 |BelcokoTemnepaTypHble U CBEPXTBEP/bIE TOKPHITHS
2.2.2 | AudpakMOHHBIC 1 MUKPOCKOTTHYECKHE METOTBI
2.2.3 | AudpakioHHBIE METO/IBI MCCIICAOBAHMUS HEYTIOPSTOUYCHHBIX CTPYKTYD
2.2.4 | Kpucramibl B KBAHTOBOW AJIEKTPOHUKE
2.2.5 | MarHuToMmsrkue MaTepuaibl: TEXHOJOTUHU MOJy4YeHHst 1 00paboTKu
2.2.6 |Hepa3zpymaronumii KOHTPOJIb U METObI TUarHOCTUKU MaTepHalOB
2.2.7 | OrHeynopHbie MaTepHalibl
2.2.8 | Ontuyeckue 371€MEHTHI Ja3epHbIX CUCTEM
2.2.9 | OcHOBBI (HU3NUECKON, ONOOPTAHNIECKON U KOJUIOMTHON XUMHUHU
2.2.10 | YrnepoaHslie, yriaepoa-yriepoaHble U yriaepoa-KapOuJOKpEeMHUEBBIE MaTepHAaIbI
2.2.11 |YmpaBneHue Ka4eCTBOM MaTepHAIOB M AKCIIEPTH3a METAILUIONPOTYKIIUH
2.2.12 | ®a3oBble IpeBpalIeHHs TP MOTYYCHUH METAIIOB U COSIMHEHUI
2.2.13 | Anma3sHble NOJUKPUCTAIUIMYECKHE MATEPUAIIb
2.2.14 |TI'mOpuaHBIC HAHOCTPYKTYPHBIE MaTCPHAIIBI
2.2.15 |MarHuTHBIE CBOWCTBA (YHKIIMOHAIBFHBIX MaTEPHAIIOB
2.2.16 |MarauToTBepable MaTEePHAIBI: TEXHOJIOTHH ITOIYyIeHHS M 00paboTKH
2.2.17 | MenunuHCcKas XUMHUS
2.2.18 | MeramioBeneHne peakTOPHBIX MaTepUaIOB
2.2.19 |HenuHneiiHble KprcTaIbI
2.2.20 | ComHe4Has SHEpreTUKa
2.2.21 |IloaroToBka K mpoOLEIype 3aIIUTHI M 3aIIUTA BBITYCKHOH KBaTH(HKAIMOHHOW paOOTHI
2.2.22 |TloaroroBka K MpOIEIype 3alIUThI U 3aIUTa BBIMTYCKHON KBATH(UKAITMOHHON paboThI
2.2.23 |IloaroToBka K HpoIelype 3allUThl K 3alUTa BBITYCKHOW KBAIM(DUKAIIMOHHOW PabOThI
2.2.24 |IloaroroBka K IMPOLEIYPE 3aLIUThI U 3aILUTa BBIMTYCKHON KBAIU(UKAIIIOHHON paboThl
2.2.25 |llpennumiaoMHast MpaKTHUKa AJIsl BHIIOJIHEHHS! BBITYCKHON KBANU(UKAIIMOHHON paboThl
2.2.26 |llpennumiaoMHas MpaKTHUKa AJISl BHIIOJTHEHHSI BBITYCKHON KBANU(UKATHOHHON paboThl
2.2.27 |llpenaumnnoMHas MPaKTUKA IS BBINOJHEHHS BBITYCKHOM KBanu(HKAIMOHHON pabOTE
2.2.28 |IlpenmumnnoMHas MPaKTUKA JJIS BBIIOJHEHHS BBITYCKHOM KBannu(HKAIMOHHON pabOTE

3. PE3YJIBTATBI OBYUYEHUMAA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMUA




IIK-5: Cnoco0eH ocyliecTB/IATh H 000CHOBBIBATH PALIMOHAJIbHBIN BHIOOP MATEPUAJIOB H TEXHOJIOTHYECKHX NPOLECCOB NPH
pa3padoTKe TeXHOJIOTHH MPOU3BOACTBA MATEPHAIOB PA3JINYHOI0 Ha3HAYEHNS

3HaTh:

TTK-5-34 MeToap! MacITaOUPOBaHUsI TEXHOJIOTHYECKHUX MPOIECCOB

TIK-5-35 OcHOBHBIC 3aKOHOMEPHOCTH MEXKIY UCXOTHBIMUA CBOMCTBAMU MATEPUAIIOB ¥ UX M3MECHCHUSIMHU B PE3yJIbTATE MONYyYCHUS U
9KCILTyaTaIH

ITK-5-33 OcHOBHBIC METOJIBI UCCIICIOBAHMUS M KOHTPOJISI B 00JIACTH HAHOTEXHOJIOT U

[IK-5-31 OcHOBHBIE IPUHIUIIBI MOUCKA HAYYHON-TEXHUIECKHH HH(OPMAINHY, B TOM YHCJIe HOPMATHBHBIX JJOKyMEHTOB U B 00J1aCTH
3aIIUThl HHTEJUIEKTYaIbHOH COOCTBEHHOCTH

ITK-5-32 ®akTops! BIUSHAS HAHOTEXHOJIOTHH Ha OKPYKAIOIIYIO Cpey U YeTIOBeKa

Ymernb:

TTIK-5-Y4 O00CcHOBBIBaThH BEIOOP METOJIOB UCCIICAOBAHUS U KOHTPOJIST HAHOTEXHOJIOTHIA

TIK-5-VY5 IlpumeHaTs 3HaHUs 00 OCHOBHBIX THUIIaX HAHOTEXHOJOTHH, MPUHLIMIAX UX BHIOOpA AJIS 3a/JaHHBIX YCIOBUI SKCILTyaTaIllliH

I1K-5-Y3 CocraBiaTh NPOEKTHl HOPMAaTUBHBIX JOKYMEHTOB

[IK-5-¥Y1 OcymuiecTBIATh HONCK HOPMATUBHBIX U MATEHTHBIX JOKYMEHTOB

ITK-5-Y2 Vcnonb30BaTh 3HaHUS O BIUSHUY HAHOTEXHOJIOTHI Ha OKPYIKAIOIIYIO Cpely ¥ YeJIOBeKa IPH pa3padoOTKe
HAHOTEXHOJIOTUH B B COOCTBEHHOH JIESITEITBHOCTH

Baanernb:

ITK-5-B4 Haprikamu ananmu3a u 06001meHnsT HHGOPMAIIUHK IT0 HOPMATHBHBIM U IIPABOBEIM JOKYMEHTAaM B 00JIaCTH HAHOTEXHOJIOTHI

[IK-5-B5 OmnpiToM npuMeHeHus! 3HaHU# 00 OCHOBHBIX THUIIAX HAHOTEXHOJIOTHH, MPUHIIUIIAX WX BEIOOpA IS Pa3IUUHBIX
NpaKTHYECKUX 3a/a4

ITK-5-B3 HaBbIkaMu COCTaBICHUS HOPMATHBHBIX M MPABOBBIX TOKYMEHTOB B 001aCTH HAHOTEXHOJIOTHIA

[1K-5-B1 HaBblkamu IprMeHEHHS 3HAHUH B 00J1aCTH HAHOTEXHOJIOTHH JUTS OLCHKU MX BIMSHUSA Ha OKPY)KAIOIIYIO CPeNy
qenoBeka

TIK-5-B2 IIpuMeHATh pa3InYHbIC METOBI HCCICAOBAHMUS U KOHTPOJIS IS pa3paOb0TKU M CONPOBOKACHHS HAHOTEXHOIOTHI

4. CTPYKTYPA U COJAEP)KAHUE

Kon
3aHATHSA

HaumeHoBaHMe pa3iesioB U
TeM /BH 3aHSATHS/

Cemectp
/ Kype

Yacos

dDopmupyemble
HHIMKATOPBI
KOMIIeTeHI M

Jlntepatypa
H 31

pecypest

IIpumeuanue

KM

Boimoan
sieMble
padoThI

Paznen 1. Knaccuduxanus
U MMOHATHUEC
HAHOTEXHOJIOTHIA.
Mertposioruieckoe
o0ecreueHne
HAHOTEXHOJIOIuii

1.1

OmnpeneneHne TepMIHA
"HaHOTEXHOIOTHs",
omnpeneNieHue TOHATHI B
00J1aCTH HAHOTEXHOJIOT A,
Ktaccu(puKaus
HaHOTeXHOJOorui /JIek/

[K-5-31 TIK-5-
35

JI1.6 JI1.7
JI1.9
JI1.1J12.6
J2.7
22

1.2

Mertpoioruyeckoe
obecrieueHne
HAHOTEXHOJIOTUI 1
MPOYKIIMM HAHOMH/IYCTPHUH;
HOPMATHUBHBIC JIOKYMCHTHI B
obactu

HaHOTeXHoJIorui /JIex/

ITK-5-31 TIK-5-
33

J1.1
JI1.8J12.3
€|

1.3

Pa3zmepusbie 3pPexTsr;
pa3MepHbIe 3aBUCUMOCTH
(hU3IIEeCKUX, XUMUIECKUX U
MEXaHHYECKUX CBONCTB;
ONTHMAaJIbHBIC Pa3MephI B
HaHOTEXHOJOTHsX /JIex/

[K-5-33 TIK-5-
35

JI1.6 J11.9
JI1.1J12.6




1.4 HcTopust BOSHUKHOBEHUS U 6 [IK-5-34 TIK-5- J1.6
Pa3BUTHS HAHOTEXHOJIOTHIA; 35 JI1.7J12.2
MOJICPHU3UPOBAHHBIC 1
HOBBIE HAHOTEXHOJIOTHH;

MOHSTHS CAaMOOPTaHU3aIMU 1
caMoCcOOpKH
MarepuainoB /JIex/

1.5 CoXpaHHOCTb CBOICTB, 2 TIK-5-33 TIK-5- | JI1.1 JI1.6
TeMIepaTypHasi 1 BpeMeHHas 35 JI1.8J12.3
CTaOMIBHOCTH 2.4
HAHOMPOTYKITAH; BOTIPOCHI
XpaHEHUS U
TpaHcropTupoBkH /JIex/

1.6 Ornpenienenue TePMUHOB U 4 IK-5-Y1 TIK-5 JI1.9 P1
TIOHATHUH B 001aCTH -B4 JI1.1J12.6
HaHoTexHooru# /I1p/ 21

1.7 IMpasuna odopmneHust 4 IIK-5-Y1 IIK-5 J1.1 P2
HOPMATHUBHBIX JOKYMEHTOB. -Y3 IIK-5-B3 JI1.8J12.3
Brimaua qomarrsero 3ajgaHus T1IK-5-B4 91
1 "Pa3paboTka mpoekTa
I'OCT B obnactu
HaHoTexHonorui" /I1p/

1.8 [IporHo3upoBaHue CBONCTB 4 IIK-5-Y2 TIK-5 JI1.2 P3
Marepuainos /IIp/ -Y5IIK-5-B1 JI1.6J12.6

IIK-5-B5
1.9 Omnpenenenue pa3mMepoB 4 [K-5-V4TIK-5 | JIL.5JI1.6 P4
HaHOOOBekTOB /T1p/ -B2 JI1.1J12.3
1.10 | Omnpenenenue ycnoBuid 4 IIK-5-Y2 TIK-5 JI1.8J12.3 3amura KM2 P5
XpaHEHUs Pa3IUIHON -B1 IIK-5-B5 J12.4 JIOMaIIHero
MPOIYKIUI 3aganus 1
HaHoTexHooru# /I1p/
1.11 | IIpopaboTka JEKIIOHHOTO 7 MMK-5-31 I[IK-5- | JI1.1 JI1.2
Mmatepuana /Cp/ 32 TIK-5-33 JI1.5 J11.6
TIK-5-34 TIK-5- | JI1.7 JI1.8
35 J1.9
JI1.1J12.2
J2.3 J12.4
J2.6
3132
1.12 BrimoHeHue qoMantHero 15 TIK-5-Y1 IIK-5 JI1.1
3amanus 1 /Cp/ -Y3 [IK-5-B3 JI1.8712.3
I1K-5-B4 J12.4J11.1
€
1.13 | DxoHOMHYECKHE BOIIPOCHI B 2 ITK-5-31 TIK-5- JIL.7J12.7
001acTH HAHOTEXHOJIOTH; 34
MPOEKTHBIE U
MPOU3BOJICTBEHHBIC
puckn /Jlex/
Pa3gen 2. Bonpocsl
pa3padoTKu U BHepeHHUs!
HAHOTEXHOJIOTHIi

2.1 IIpoOneMbl nccenoBaHus 6 ITK-5-33 TIK-5- JIL.5
HaHOMAaTepHUajIoB; METObI 35 JI1.6J12.2
HCCIIEIOBaHUS 22

HAHOMATEPHAJIOB; HOBBIC
METOJIMKH, pa3pabOTaHHbIC
JIJISL ICCTIEIOBAHMS
HaHooOneToB /JIek/




2.2 MacmrabupoBanue 8 2 [IK-5-34 TIK-5- J1.6
HaHOTEXHOJIOTH; MPUHITUIIBI 35 JI1.1J12.4
U IpUEMBI YBEIUUEHUS JI2.5 J12.6
Macmraba IpoM3BOACTBA; J2.7
MOHSITHE
THIPOIMHAMUYCCKHX
YCIIOBHIA B TIPOMBIIIUTEHHBIX
arperaTax; mpuMepbl
Macurradbuposanus /Jlex/

2.3 3amuTa MHTEUICKTyaJIbHOM 8 2 [TK-5-31 J1.3
CcOOCTBEHHOCTH B 001aCTH JI1.4712.1
HAaHOTEXHOJIOT U, 23
coJiep’KaHue MaTeHTOB U "HOY
-xay"; MOHSTHE SKCIEPTU3BL;

BUIBI AKcTiepTH3 /JIek/

2.4 DKonornyeckas 8 2 TIK-5-32 J1.1
6e30macHOCTh JI1.7J12.3
HaHOTEXHOJIOTUH; BIUSHUE 22
HaHOMATepHajIoB Ha
opranusM uenoBeka /JIek/

2.5 [Tpuémsl coxpaHeHus 8 4 M[K-5-Y5 TIK-5 J1.9 P6
JIMCTIEPCHOCTHU TIPH -B5 JI1.1J12.5
MacmTabupoBaHUA J2.7
HaHoTexHonorui /T1p/

2.6 [IpakTuka npoBeaeHus 8 6 [K-5-Y1 IIK-5 J1.3 P7
MaTEHTHOT'O TIOUCKA U -V3 TIK-5-B3 JI1.4J12.1
HaIMcaHus 3asBKH Ha "HOY- TIK-5-B4 23
xay". Beljaua jomanisero
3aganus 2 "[lareHTHBIN
mouck" /TIp/

2.7 Konrponbnas padora /Tlp/ 8 2 IIK-5-31 [IK-5- | JI1.1 JI1.2 KM1

32 TIK-5-33 JI1.3 J11.4
IIK-5-34 TIK-5- | JI1.5JI1.6
35 JI1.7 J11.8
JI1.9J12.1

J12.2J12.3

J12.4J12.5

J12.6 J12.7

2.8 [TpopaboTka JIEKIIHOHHOTO 8 6 K-5-31 [IK-5- | JI1.1 JI1.2
Marepuaia; MoAroToBKa K 32 TIK-5-33 JI1.3 J11.4
KOHTPOJIbHO# pabote /Cp/ TIK-5-34 TIK-5- | JI1.5 J11.6

35 JI1.7 J11.8
JI1.9J12.1
J12.2J12.3
J12.4J12.5
J12.6 J12.7
212233

2.9 Hanorexnonoruu B Poccun, 8 4 TIK-5-31 TIK-5- J1.9
pealin30BaHHBIC B 34 JI1.1J12.5
IIPOMBIIIJIEHHOM J2.7
npon3BoacTBe /JIex/ 22

2.10 | OkcnepTH3a MpoeKTa B 8 2 [IK-5-Y1 IIK-5 J1.7 3amura KM3 P8
obnacTu -B3 IIK-5-B4 JI1.9J12.6 JIOMAIITHET O
HaHoTexHooru# /T1p/ 22 3a/1aHus 2

2.11 BrimonHaenne noManrHero 8 12 TIK-5-Y1 IIK-5 JI1.3
3amanus 2 /Cp/ -Y3 [IK-5-B3 JI1.4J12.1

[1K-5-B4 33
5. POHJ OLIEHOYHbBIX MATEPUAJIOB
5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, 3K3aMeH U T.II), BONPOCHI [JIs1
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KonTponsHoe TIposepsiembie
KM P WHIUKATOPBI Bonpocs! 111 oAr0TOBKU

KOMIICTCHIIUI




KM1

KonrponbHas
pabota

IK-5-31;1IK-5-
32;11K-5-33;I1K-5-
34;I1K-5-35

1 Yto Takoe «peanbHbIE OIpeaeTIeHIUs»?

2 YT0 Takoe «HOMHHAIIbHbIE ONPEEICHUS»?

3 Kakue BUbI ONPENENIEHUI CYIIECTBYIOT?

4 Kakue cymecTBYIOT IPHEMBI, BEITOTHSAOMNE (DyHKITHIO
onpeneneHus?

5 Kakue neficTBUst HEOOXOANMO HPOU3BECTH, YTOOBI IPABMIIBHO JIaTh
onpeeneHue NoOHATHIO?

6 Kakue 0CHOBHBIE OIMIMOKH COBEPIIAIOTCS IIPU (POPMYIHPOBAHUH
onpezeneHui?

7 Uto Takoe «orpeneneHue»?

8 KakoBa ocHOBHas 3a7a4a ()OpMyIHPOBAHUS OTPEACTCHIH?

9 Kakue CcyIiecTBYIOT BU/IBI IBHBIX ONpeeIeHHi?

10 Yro Takoe «HesBHbIE» onpeaeneHus? IIpuBeanTte npuMepsl

11 Kak npaBUIBHO OIPENENsITh: HAHOTEXHOIOTUS WU
HaHoTexHonoruu. [Touemy?

12 HaHOTEXHOJIOTHH — 3TO HayKa UM TEXHOJIOruu?

13 KakoBa HIKHSS IpaHULA HAHOTEXHOIOTUN?

14 KakoBa BepxHss I'PaHHULIa HAHOTEXHOJIOIHHA?

15 Kaxoii mpoueHT HaHOPa3MePHOH (hpakIMy AOJKEH ObITh B U3AEIHH,
YTOOBI €r0 MOXHO OBIIIO OTHECTH K IPOIYKIIMH HAHOTEXHOIOTHI?

16 Uznenme coctout u3 066ekToB OT 80 10 200 HM — 3TO MPOAYKINSA
HAHOTEXHOJIOTHH?

17 Kak co3aaTh MaTepuan B JUana3oHe pa3sMepoB aTOMOB UM MONEKY?
18 MOKHO JTH TIPEBPAaTHTh HAHOTEXHOJIOTUH B HAHOTEXHOJIOTHIO?

19 HUccnenoBanus HaHOMAaTEpHaIOB — 3TO HaHOTexHoyoruu? [louemy?
20 I'me npoxXoaMT TpaHUIa MEXIy HAaHO- U MUKPOMUPOM?

21 KakoBbI KOHEYHBIE IPAHUIIBI BOZMOXKHOCTEN TEXHUYECKON
MUHHATIOpU3aLUu?

22 Hano nu BO BCeX MPUKIATHBIX UCTIOIB30BAaHUAX TOOUBATHCS
HAMMEHBIIINX Pa3MEPOB MaTepHaoB?

23 Kaxkoii Bui uMeeT pa3MepHasl 3aBUCUMOCTb KOSPLUUTUBHOM CHIIBI?
24 Kaxkoli Bui UMeeT pa3MepHasl 3aBUCUMOCTb MEXKSIEPHBIX
paccTostHUM?

25 HanumuTe BhIpa)keHHE 3aBUCHMOCTH «Pa3Mep-CBOUCTBaY IS
MaJbIX 0OBEKTOB

26 Ilouemy c U3MEHEHUEM Pa3MePOB P HU3UIECKUX CBOHCTB
yMEHBIIIaeTCs, a IPyTUe YBEIUUUBAIOTCS?

27 TloyeMy HEKOTOpHIE pa3MepHBIC 3aBUCHMOCTH HMEIOT
JKCTpeMaJbHble 3HaUeHUs?

28 Kakue pa3mepsl MaTepualia MOXXHO CUUTATh «ONTHMAaIbHBIMUY?

29 Kaxkoro pa3Mepa J0JDKSH ObITh HAHOMATEpUa, YTOOBI JOCTUYb
MaKCHMaJILHOTO 3(dexTa OT MUHHATIOpH3ALIH?

30 Iepedpasupys Jemokpura: Kakoi HAUMEHBIIHH KyCOK MaTepHaia
COXpaHUT CBOMCTBA LIEIOr0?

31 Ha3oBuTe 4 OCHOBHBIX HCTOYHHKA, KOTOPHIC BBI3BIBAIOT H3MEHECHHS
¢u3mueckux cpoiictB HaHOMateprnanoB (ITK-2.2-31)

32 3anumure n300apHO-M30TEPMUUECKUI MOTEHIHAN (JHEPTHS
I'n66ca) nns Hanomatepuanos (ITK-2.2-31)

33 OnumuTe DOTONHUTENBHEIE BKJIAABI B 3Hepruio [ mboca mpu
yMeHbIIeHnn pazmepa gactuiy (ITK-2.2-31)

34 Kakue TenjaoBble CBOWCTBA B HAHOMETPOBOM MacllITabe CTAaHOBATCS
3aBHCHMBIMHE 0T pa3mepa ([1K-2.2-31)

35 OnumuTe NpUINHEI H3MEHEHNS CBOWCTB HaHOMaTepuainos (I1K-2.2-
31)

36 OnummTe 1Ba BO3MOXKHBIX MEXaHU3Ma JUISl OOBSCHEHUS
TIOBBIIIIEHHOW IPOYHOCTH HAHOTIPOBOAOB WK HaHOcTepxkHeH (ITK-2.2-
31)

37 Onummre MmexanusM u3MeHnenus cpoicts (I1K-2.2-31)

38 [laiiTe onpeneneHue sBIeHAIO cyneprnapamaraernzma (I1K-2.2-31)
39 Ha3oBuTe HECKOIBKO pa3MepHBIX 3¢ dexToB B 6bnonoruu (I1K-2.2-31,
IIK-1.6-31)

40 OcHoOBHBIE TIPOOIIEMBI, C KOTOPBIMH CTAJIKHUBAETCS
«Hanomerpomorusa»? (IK-1.11-31)

41 Yro sBnsercs «HayuHOID ocHOBOM MeTponorun? (ITK-1.11-31)

42 Yro sBnsiercs «HOpMaTUBHON» ocHOBOM Metposioruu? (ITK-1.11-31)
43 HazoBwuTe 3Tansl )u3HeHHOr0 nukira npoxykmmu. (ITK-1.11-31)

44 Kakue oCHOBBI B ce0s1 BKiItouaeT «MeTpoiorndeckoe
obecrnieuenue» (ITK-1.11-31)




45 13 kakux paszgenos coctout merponorus? (IIK-1.11-31)

46 HazoBuTE CyIIECCTBYIOLINE CUCTEMbI SIUHUL] (PU3NYCCKHUX BETUUUH
(IIK-1.11-31)

47 Omummmre ctpykrypy 'OCTa (TIK-1.11-31)

48 IlepeyncnuTb OCHOBHBIE TPEOOBAHHS, KOTOPBIM JOJIKHBI
COOTBETCTBOBATh METO/IbI MTOJTyueHus1 HaHoMatepuanos (I1K-2.2-31)
49 IlepedncnuTs OCHOBHBIC (PU3NYECKHE TPUINHBI IPOSBICHNS
«oco0bIX» cBoiicTB Hanomartepuanos (I1K-2.2-31)

50 ColicTBa U NIPUUUHBI, OIPEAEIAIONIE TOKCHYHOCTh
Ha"omatepuanos (I1K-1.6-31)

51 IlepeuncnuTh NOTEHUUAIBHBIE PUCKH U IPUYUHBI UX
BO3HHKHOBEHHS NIPU POU3BOACTBE/UCIIONB30BAHUN HAHOMATEPHAIOB
Jutst 310poBbs yenoseka (ITK-1.6-311)

52 Kaxkue 3a1a4n HEOOXOAMMO PEIIHUTH JUT 0€30I1aCHOTO IPOM3BOACTBA
1 ucnonbs3oBanus Hanomarepuanos (I[1K-1.6-31)

53 Crioco0bl 3a1UThl HAHOMATEPUAIOB OT BHEeUTHUX Bo3zeicTBuid (ITK-
2.2-31)

54 Croco0bI maccuBany HAHOMATEPHANIOB. J{aTh KpaTKyIo
xapakrepuctuky (I1K-2.2-31)

55 3amuTa HaHOMaTEPHAIOB C MOMOIIBI0 HHEpTHBIX cpex ([1K-2.2-31)
56 Kiaccudmkanus HaHOMaTepHaiIoB Kak onacHIX rpy3oB (ITK-1.6-31)
57 Ucneitanus HaHOMaTepranoB Ha nupodopHocTs (ITK-1.6-31)

58 McnblTaHus HAHOMAaTEPUAJIOB Ha CKIIOHHOCTh K CAMOBO3TOPaHUIO
(IIK-1.6-31)

59 Kakue npo06ieMbl BO3HUKAIOT IIPH MacITabMpOBaHUH TEXHOIOTHI?
(ITK-1.3-31)

60 Kakue mpo0OaeMbl MOTYT BO3HHKHYTH MIPHU MacIITAOMPOBAHUHU
TexHoJoruu XxuMuieckoro ocaxaeHus? (ITK-1.3-31)

61 IIpuBenure npUMeps! HEYAAYHOTO OMBITA MACIITAOMPOBAHUS
texnonoruu (I[TK-1.3-31)

62 Yo takoe macmtabupoBanue? (ITK-1.3-31)

63 Kakune TpyTHOCTH C TOUKHU 3pCHUS MacIITaONPOBAHUS MOTYT
BO3HUKHYTh IIPH peanu3auuu npouecca kpuctamumzanuu? (I1K-1.3-31)
64 CoxpaHsieTcst JId COOTHOLIEHUE MEXIY KOJMUECTBOM MaTepuaia U
Pa3MOJIBHBIMH TEJIaMH TIPH MacIITaOMpOBaHWUH allliapaTa BUXPEBOTO
cnos? (ITK-1.3-31)

65 Kakue (hakTopbl MOTYT BIUSTH Ha TEXHOJIOTHIO
HAaHOMOIU(DHITPOBAHNS KPYITHOTOHHA)KHOTO 0OBEKTA IIPH TIepeHOCe
71a00paTOPHOH METOAMKH Ha MPOMBIIUICHHY!O momaaky? (ITK-1.3-31)
66 Vimeet 1 CBS3b MEXAY pazmepoM OapabaHa u Maccol Marepuana’?
(IIK-1.3-31)

67 Kakne MOTyT OBITh IPHYMHBI HEYJOBIETBOPUTEIEHBIX PE3yIIbTaTOB
BHEJPEHUS TEXHOIOTUH, KOTOPasi IEMOHCTPHPOBAJIA BEICOKHE
rokasarenu Ha JiabopaTopHbix oopasuax? (ITK-1.3-31)

68 Kak BisieT KOJIM4ecTBO MaTepralia Ha MPOXO0KJIEHHE Mpolecca
BocctaHoBieHua? (I1K-1.3-31)

69 KakoBa rimy6uHa, ¢ KOTOPO# MOCTYNalOT BTOPUYHBIE JIEKTPOHBI IIPH
UCCIIEIOBAHUU METOJIOM CKaHUPYIOUIEH 3JIEKTPOHHOW MUKPOCKOIIUU?
(IIK-1.11-31)

70 Kak n3smMeHeHHe pa3MepoB MaTepHalia 0 YPOBHS «HAHOY» MOXKET
MOBJIUSATH HAa BUJ peHTreHOBCKUX nudpakrorpamm? (IK-1.11-31)

71 KakoBa r1yOnHa, ¢ KOTOPOH MOCTYIAIOT 00pPaTHO OTPaXKCHHEIC
3JIEKTPOHEI IIPU UCCIICIOBAHUN METOIOM CKaHUPYIOMIEH IeKTPOHHOH
mukpockonuu? (ITK-1.11-31)

72 Kak U3MEHSI0TCS BUJI PEHTI€HOBCKUX ITMKOB IIPY YMEHBLIECHUU
pa3mepoB MaTepuaioB jao HaHoBenmunH? (TTK-1.11-31)

73 KakoBa royOuHa, ¢ KOTOPOI MOCTYIAeT XapaKTepUCTHIECKOES
U3Iy4YeHHUe MIPU UCcCIeJOBAaHUN METOAOM CKaHUPYIOIIEH MUKPOCKOHUU?
(IIK-1.11-31)

74 TIpoucxomuT M1 CMENIeHNE PEHTI€HOBCKIX T (PPaKIINOHHBIX
MaKCUMYMOB U3 TIOJIOKEHHSI, XapaKTEPHOTO U1 MACCUBHOTO
MaTepuaia, Ipyu YMEHbLUIEHUH pa3MePOB MaTepHajoB 10 HAHOBEIMYHMH?
Otsert obocHyiite. (ITK-1.11-31)

75 Kakue mpruemMbl IOMOTal0T U30eKaTh OMeX, CBSI3aHHBIX ¢ HU3KOM
npoBoarMOcThI0 MaTepuanon? (ITK-1.11-31)

76 Kakue ocodeHHoCTH (ha3000pa3oBaHus HAOIIOJAIOTCS Y
HaHOMATEPHAJIOB, KOTOPBIE YCIOKHSIOT UX HCCIIEA0BAHIE METOAOM
pentrenoBckoit nudpakunu? (IK-1.11-31)




77 Kak npuemsl, ToMoraromue n36exarh MOMeX U3-3a HU3KOH
MpPOBOAUMOCTH MaTEPUAIIOB, BIHUSIOT HA HCCIIEIOBAaHUE HAHOPA3MEPHBIX
gactin? (ITK-1.11-31)

78 Kak U3MEeHSI0TCS OTHOCUTENIbHBIE UHTEHCUBHOCTH PEHTI€HOBCKUX
Ju(paKIHOHHBIX MAKCHMYMOB IIPU U3MEHEHUH Pa3MepoB
uccieayeMbix MmatepuanoB a0 HaHoBenunuuH? (ITK-1.11-31)

79 Kak BiusieT aTOMHBIN HOMEp 3JIEMEHTA IPU
MHUKPOPEHTTEHOCHEKTPATbHOM aHAN3€e Ha pa3Mep UCCIIeTyeMOoi
obmactu? (ITK-1.11-31)

80 Kakue ocoOeHHOCTH HaHOPa3MEPHBIX MAaTePHAJIOB 00YCIIaBIHBAIOT
cioxkHOCTh uX nccaenosanus? (IIK-1.11-31)

81 Kax mopdonorust yactuil BIusieT Ha KOHTpacT U kayectBo COM-
nzoopaxennii? (IK-1.11-31)

82 Kakue n3mMeHeHHUs B An(paKkTorpaMMax 00yCIaBINBaIOT CIOKHOCTh
uccnenoBanus Hanomarepuanos? (ITK-1.11-31)

83 Kakue CIoXKHOCTH MOTYT BO3HUKHYTb IIPU UCCIIEJOBAaHUU
HAaHOMATEPHAJIOB METOJJAMH JIIEKTPOHHOH MUKPOCKOITHH, CBSI3aHHBIC C
ocoberHocTaMH ux Mopgonoruun? (IIK-1.11-31)

84 bonblas yaenbHas HOBEPXHOCTD — 3TO MPEUMYIIECTBO UIH
HEZ0CTaTOK HAHOMATEPHAIOB C TOUKH 3peHus ux uccaenosanus? (I1K-
1.11-31)

85 Kaxum Bo3AeHCTBHAM NOABEPTALTCS MaTepual Mpy UCcCIeJOBaHUH B
IMBM? (ITK-1.11-31)

86 Kaknm 00pa3oM MOKHO YMEHBIIIUTh HETaTHBHOE BIIHSTHUAC
0cOOCHHOCTEl HaHOMAaTEepHAIOB Ha Iporecc ux uccuenoranus? (ITK-
1.11-31)

87 Kak ycnoBus, co3gaBaemble B [IOM, BIUSIOT Ha HCCIEN0BAHUE
HaHopa3MepHbIX Matepranos? (IIK-1.11-31)

88 Kakue xapakTepuCTUKH HAHOMATEPHATIOB YCIOKHAIOT UX
WCCIIeIOBAHUSI METOJIOM aTOMHO-CHIIOBOM Mukpockoruu? (ITK-1.11-31)
89 INepeuncnute 00BeKTH aBTOpCcKOTO mMpasa (I1K-1.2-31)

90 Yro Takoe mHTEIIEKTyanbpHas coocTBeHHOCTR? (ITK-1.2-31)

91 C Bamei TOYKH 3peHHs], B UeM IIPEUMYIIECTBA HOY-Xay U
HejocTaTKu Hoy-xay nepen marentom? (I1K-1.2-31)

92 Yro otHOCHTCA K cpencTBam nHAmBHAyamm3anun? (IIK-1.2-31)

93 Kak BbI mymaeTe, Ha Kakoi 0OBEKT ITATEHTHOT'O IpaBa MaTEeHT MOXKHO
nosryuuts ObicTpee? 11K-1.2-31)

94 Ha3oBuTe HETPaIUIIMOHHBIC 00BEKTHI HHTEIUICKTYTbHOM
cobcrBenHoctH (I1K-1.2-31)

95 Hay4HbIi COTPYIHUK Hay4YHO-UCCIIEI0BATENbCKOTO HHCTUTYTA IPH
BBITIOJIHEHUY MHULIMATUBHBIX UCCIICIOBAHUH CO3/1al H300pETEeHHE,
KOTOpOE OXpaHs’eTCs B peKuMe Hoy-xay. KoMy mpuHammexxur
uckmouutensHoe npaso? (IIK-1.2-31)

96 Yto oTHOcuTCs K 0O0bekTam marenTHoro npasa? (ITK-1.2-31)

97 Pacmndpyiire PUIIC u packpoiite chepsl ero nesrenprocTH (ITK-
1.2-31)

98 MoxxHO 71 TeXHOIOrHYeCKU MPOLIECC U3TOTOBICHHS
MEIULMHCKOTO U3/ENHNs 3aaTeHTOBATh B KAYECTBE MOJIE3HOM Moaenn?
(IIK-1.2-31)

99 Sensercs nu Hayunas Teopus B 001aCTH KBAaHTOBOH (hH3UKH
nzooperenuem? [louemy? (ITIK-1.2-31)

100 Yro Takoe cyorexTuBHOE npao? (ITK-1.2-31)

101 B xagecTBe KaKuX OOBEKTOB TATEHTHOTO NIPABA MOXKET OXPAHATCS
U300pEeTEeHHbIN MyNIbT JUCTAHIIMOHHOTO YIPABICHUs C KHONKAMH IS
Hespsiunx ?(11K-1.2-31)

102 Yto Takoe oowekTrBHOE MpaBo? (ITK-1.2-31)

103 B xagecTBe Kakoro 00beKTa MaTEHTHOTO IPaBa MOXKET OXPaHAThCS
reoMeTpuueckas popma dudmku? (TTIK-1.2-31)

104 K xakoMy npaBy ¥ K KaKOH OTpaciiu IpaBa OTHOCHUTCSI IPaBoO
uHTeIeKTyanbHoi coocrBeHHoctu? (IIK-1.2-31)

105 3asBka Ha maTeHT Ha n3o0penue noaana 10.06.2019r., a
omybaukoBana 15.12.2019. ITarent omyoaukosan 20.09.2019 r. Korna
3aKOHYHTCS CPOK NEUCTBHA HCKITIoUnTeNbHbIX mpaB? (I1K-1.2-31)

106 Hakakue BUIBI pa3fenseTcs IPaBo U YTO MOHUMAETCS MO KaXKIbIM
Bugom? (ITK-1.2-31)

107 C Baweil Touku 3peHusl, B 4eM NIPEUMYILIECTBA IaTECHTA U
HEJJOCTAaTKH IaTeHTa nepen Hoy-xay? (ITK-1.2-31)

108 Kaxue MeTo bl TOITyYeHUs] HAHOMATEPUAIIOB OTHOCSITCS K TpyIIIe




«cHu3y — BBepx»? (I1IK-1.2-31)

109 Yewm HaHonurorpadus omimuaercs ot aurorpapuu? (IK-1.2-31)
110 Kakoit npuHIHI JEKUT B OCHOBE pa3/IelIEHUs] METOAOB MOJTyUYEHUS
HAaHOMATEPHAJIOB HA MEXaHUUECKHE, (DU3HMUECKUE, XUMUIECCKHIE H
ouonornueckue? (ITK-1.2-31)

111 B uéMm 3aKkir04aroTcsi OCHOBHBIE MPoOieMbl aToMHol coopku? (ITK-
1.2-31)

112 Ha ocHOBe KaKHX MPUHIUIOB BO3MOXHA KJIACCUPUKAITHS
HanorexHozoruit? (ITK-1.2-31)

113 B uém 3axumoqaeTcsi MOJICpHHU3AIN TEXHOIOTHH IS TTOTYICHUS
Ha"opasmepHoro penusi? (IIK-1.2-31)

114 Kakue HaHOMaTepHabl IO MOP(OIOTHYECKUM NPU3HAKAM MOKHO
MOJIYYHTh TI0 TEXHOJIOTUH «CHU3Y — BBepx»? (ITK-1.2-31)

115 OnuimTe HAHOTEXHOJIOTHUIO MOJIYYEHHS METAINIMUECKUX TTOKPBITUH
Ha Tkansx (ITK-1.2-31)

116 Kakue meTopl OJTy4YeHHs] HAHOMATEPHAIIOB OTHOCSTCS K TPYyIIe
«cBepxy — BHI3»? (I1K-1.2-31)

117 B uém cyTts nporecca Jlearmropa-bromxerr? (ITK-1.2-31)

118 Kakue HaHoMaTepHabl 10 MOP(OIOTHYECKUM NPU3HAKAM MOKHO
MOJYYHTh TI0 TEXHOJIOTUH «CBepXy — BHU3»? (ITK-1.2-31)

119 MosxHO 111 IpoIecC CaMOOPTaHU3aluY UCTIOIb30BaTh B
Ha"otexHonorusx? [Mouemy? (ITK-1.2-31)

120 Ha xaxue rpymnmsl AEIATCS METO/bI MOTy4YEHHsI HAHOMAaTEpPUaIoB B
KIaccu(uKanuy Ha OCHOBE OCHOBHOTO 3Tana aucteprupoanus? (ITK-
1.2-31)

121 MoxHO 11 riporiecc caMocOOpKHU UCTIONB30BaTh B
HanotexHojorusax? [Mouemy? (ITIK-1.2-31)

122 Ha xaxue IpyIbl AENATCS METObI IIOJIy4EHHsI HAHOMATEPUAIOB B
Kiaccu(UKay Ha OCHOBE HANPaBJIEHUS BO3JEHCTBUS HAa MaTepuan?
(ITK-1.2-31)

123 B uém 3aximroyaeTcsi OCHOBHAsI MPpooiieMa epheBOit
HaHonurorpadun? (ITK-1.2-31)

124 Kakne HaHOTEXHOJIOTHH MOXXHO OTHECTH K rpymme «HoBbie»? (ITK-
1.2-31)

125 OTHOCHTCS T XUMHIUYECKast PeaKIns K mporieccaM caMoCcOOpKu?
ITouemy? (ITIK-1.2-31)

126 Kakue BuIbI KiIacCH(BUKAIMA METOIOB MOTYUYSHHUS
HaHOMAaTepHAaJIOB TPeIIOKEHbI K HacTosmeMy Bpemenu? (ITK-1.2-31)
127 OtHOCHTCS M KPUCTAIIH3AIHA K TIPOIieccaM caMoCOOpKu?
ITouemy? (IIK-1.2-31)

128 Ha3oBuTe OCHOBHBIC MPUHIUIIBI (PHHAHCOBOTO MeHepkMeHTa (TTK-
1.2-31)

129 Ilenu puHAHCOBOTO MEHEIXKMEHTA IIPH BHEIPCHUH
HanorexHojorui (ITK-1.2-31)

130 Yro Takoe "mpoekTHbIi MeHeKMeHT " ? (ITK-1.2-31)

131 KaxoBa cymHOCTh (PHHAHCOBOTO MCHEKMEHTA: COUCTaHNE
MOHATUI MeHepKMeHT U punancsl? 7 (IIK-1.2-31)

busietr KOHTPOJIbHOW pabOThl COCTOUT U3 15 BOIPOCOB, U3 KAXKIOH TEMbI
10 OZTHOMY BOTIPOCY.

KM2 3amura nomamnero | [1K-5-B3;I11K-5-B4 OO0y4aronuiicsi B COOTBETCTBUH C HOPMAaTUBHBIMH JJOKYMEHTaMH
3aganus | paszpabatbiBaeT npoekT Tekcta [OCTa no ogHOMY MpeioKeHHOMY
"Pa3paboTka MPOYKTY HAaHOTEXHOJIOTHA
npoekta 'OCTa B
obnactu
HAaHOTEXHOJIOrui"

KM3 3amura nomamnero | I[1K-5-B3;I1K-5-B4 OOyuarouuiicst MPOBOJUT MAaTEHTHBIN MOUCK MO0 TeME CBOSH Hay4YHO-
3aaHus 2 HCCIIEIOBATEIECKON PabOTHI
"[TateHTHBIN IOUCK"

KM4 DK3aMeH MK-5-31;I1K-5- DK3aMeHaIMOHHbIE BOPOCH (POPMHUPYIOTCS 1 OOHOBIISIOTCS B Havae

32:T1K-5-34;TTK-5-
33;T1K-5-35;TTK-5-
V1;IK-5-Y2;[IK-5-
V3:T1K-5-Y 5;TTK-5-
V4;TTIK-5-B1;TTK-5-
B2;ITK-5-B3;1K-5-
B4;ITK-5-B5

y4eOHOro ceMecTpa M XpaHsaTcs Ha Kadeape.




5.2. Tlepedenn paGoT, BeINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

Kon Hazpanue Tposepsemere
WUHUKATOPbI Conepsxanue pabOTHI

paboTbl paboTsl .
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"Onpenenenue HaHomarepuanoB. Hanorexxonoruu (N 3511) : yue6. mocobue / 3. JI.
pa3mepoB Jzumsurypu, E. H. Cunoposa ; HUTy MUCuC, H-T HOBBIX
HaHOOOBEKTOB" MaTepuaoB H HaHoTexHoyornd, Kad. GyHKIMOHAIBHBIX HAHOCHCTEM U

BBICOKOTEMIIEpATypHbIX MaTepuaios . — M. : [MICuC], 2019 . — 105c. :
puc. + bubnuorp.: ¢. 101-102 . — URL:
http://elibrary.misis.ru/plugins/libermedia/LMGetDocumentByld.php?
1d=987752375 . - [Tocobne MUCHC . - ISBN 978-5-87623-605-0%

P5 [IpakTnueckas [TK-5-Y2;I1K-5- Matepuainsl A5 TOATOTOBKH U IIPOBEIEHHS MPAKTUYECKOTO 3aHATHUS
pabora Ne 6 B1;IIK-5-B5 U3JI0KEHBI B yaeOHOM mocobuu: "TIponeccs! morydeHust HAHOYaCTHI 1
"OnpenencHue HanoMaTepuanoB. Hanorexnonoruu (N 3511) : yue6. mocobue / 3. JI.
YCIIOBUH XpaHEHUsI Jzunsurypu, E. H. Cunoposa ; HUTy MU CuC, UH-T HOBBIX
pa3nu4YHON MaTepuaoB U HaHoTexHoyoruH, Kad. QyHKIIMOHATEHEIX HAHOCHCTEM U
MPOAYKINH BBICOKOTEMITEpaTypHBIX MaTepuanos . — M. : [MHUCuC], 2019 . — 105c. :
HaHOTEXHOJIOT 1" puc. + bubnuorp.: c¢. 101-102 . — URL:

http://elibrary.misis.ru/plugins/libermedia/LMGetDocumentByld.php?
1d=987752375 . - [locobue MUCuC . - ISBN 978-5-87623-605-0%

P6 IIpakTuyeckas IIK-5-Y5;I1IK-5-B5 | Matepuainsl Ajs IOATOTOBKY U IIPOBEICHUS IPAKTUYECKOTO 3aHATUS
pabora Ne 6 U3JIOKEeHBI B y4eOHOM mocobuu: "[Iporecchl MoyYeHUsl HAHOYACTHIL
"TIpuémsr HaHoMmarepuanoB. HanorexHomoruu (N 3511) : yue6. mocobue / 3. JI.
COXPaHEHUs Jsumsurypu, E. H. Cunoposa ; HUTy MUCuC, MH-T HOBBIX
JUCTIEPCHOCTH TIPH MaTepHajoB U HaHOTexHoJorui, Kad. GpyHKINOHAIBHBIX HAHOCUCTEM U
MacIITaOupoOBaHUU BBICOKOTEMIEpaTypHbIX MarepuaiioB . — M. : [MUCuC], 2019 . — 105c. :
HAHOTEXHOJIOTHI" puc. + bubmworp.: ¢. 101-102 . — URL:

http://elibrary.misis.ru/plugins/libermedia/LMGetDocumentByld.php?
1d=987752375 . - Ilocobue MUCuC . - ISBN 978-5-87623-605-0%




P7

IIpakTuyeckas
pabota Ne 7
"IIpakTuxa
MIPOBEICHHS
MMaTEHTHOI'O MOMCKA
¥ HalIMCaHMs 3aABKH
Ha "HOy- xay".
Brimaua qomaiisero
3a1aHus 2
"[TaTeHTHBIN MOUCK"

IK-5-Y1;11IK-5-
V3;IIK-5-B3;I1K-5-
B4

Martepuansl A7 MOATOTOBKU U MIPOBEACHHSI MPAKTUYECKOTO 3aHSATHS
U3JIOKEeHBI B y4eOHOM rmocobuu: "[Iporecchl MoTy4YeHUst HAHOYACTHIL U
HaHoMmarepuanoB. Hanorexnomoruu (N 3511) : yue6. mocobue / 3. JI.
Jzumsurypu, E. H. Cunoposa ; HUTy MUCuC, UH-T HOBBIX
MaTepuanoB u HaHoTexHosorud, Kad. QyHKIHMOHAIBHBIX HAHOCUCTEM U
BBICOKOTEMIEpaTypHbIX MarepuaiioB . — M. : [MUCuC], 2019 . — 105c. :
puc. + bubmworp.: ¢. 101-102 . — URL:
http://elibrary.misis.ru/plugins/libermedia/LMGetDocumentByld.php?
1d=987752375 . - [Tocobue MUCHC . - ISBN 978-5-87623-605-0

P8 IIpakTuyeckas IK-5-Y 1;I1K-5- Marepuains! [y HOATOTOBKYU U IIPOBEIEHHS IPAKTUUECKOTO 3aHATHS
pabora Ne 8 B3;IIK-5-B4 U3JI0KEHBI B yaeOHOM nocobuu: "TIporeccs! morydeHust HAHOYaCTHUIl 1
"Okcneprusa HaHomartepuanoB. Hanorexuosmoruu (N 3511) : yue6. mocobue / 3. JI.
IIPOEKTa B 00JIaCTH Jzunsurypu, E. H. Cunoposa ; HUTy MU CuC, UH-T HOBBIX
HaHOTEXHOJIOTHi" MaTepHrajoB U HaHOTexHoJorui, Kad. GyHKIMOHAIBHBIX HAHOCHCTEM U
BBICOKOTEMIIEpaTypHBIX MaTepuaios . — M. : [MUCuC], 2019 . — 105c. :
puc. + bubmuorp.: ¢. 101-102 . — URL:
http://elibrary.misis.ru/plugins/libermedia/LMGetDocumentByld.php?
1d=987752375 . - [Tocobue MUCucC . - ISBN 978-5-87623-605-0%
P9 Jomarmnnee 3aganue | [1IK-5-V1;I1K-5- Marepuans! 411 DOATOTOBKU U BBIITOJIHEHUS IOMAILIHETO 3aJJaHus
1 "Pa3paboTka V3;IIK-5-B3;IIK-5- | u3nmosxkeHbl B yueOHOM mocobuu: CoBpeMeHHbIe TIPOOIeMbI
npoekta [OCT B B4 Ha"oTtexHooruit (N 4079) : metox. ykazanus / E.H. Cugoposa, 2.J1.
obmactu Bumsurypu ; HUTY MUCuC, VH-T HOBBIX MaTepHaIoB U
HaHOTEXHOJIOTui" HaHoTexHonorui, Kad. ¢pyHKIHOHATBHBIX HAHOCHCTEM U
BBICOKOTEMIIEpaTypHBIX MarepuaiioB . — M. : [MUCuC], 2020 . — 32c. +
Bubmmorp.: c. 27 . — URL:
http://elibrary.misis.ru/plugins/libermedia/LMGetDocumentByld.php?
1d=987755735 . - [Tocobue MUCuC .
P10 Jomamnee 3ananue | [IK-5-Y 1;I1K-5- [IpoBeneHre MaTEHTHOTO TIOMCKA MO0 TEMATHKE HAYYHO-

2 "ITaTeHTHBINH
MmoucK"

V3;1TK-5-B3;I1K-5-
B4

HCCIIEIOBATENECKOM Pa0OTHI € MCIOIBb30BAHNEM OTKPBITHIX 0a3 JTaHHBIX
OUTIC u Patentoscope.

5.3. OlIeHO‘lHl)Ie MaTepuaJibl, HCIOJb3yeMbI€ VISl IK3aMEHa (onncalme 6I/IJ'IETOB, TECTOB U T.l'l.)

DK3aMeHAIMOHHBIN OMJIET COCTOUT U3 15 BOIIPOCOB, M3 KKAOH TeMBI 0 OJHOMY Botpocy. KoMruiekt OuneroB opmupyercs B
HavaJie y4eOHOro ceMecTpa M XpaHHUTCs Ha Kadenpe.

5.4. MeToauka OueHKH OCBOEHUS AUCHHUILIMHBI (Moayis, npakTuku. HUP)

]_IOI'IyCKOM Ha 3K3aMCH ABJIACTCA BBIIIOJIHCHUC OGy‘Ia]OH.II/IMI/ICﬂ IMPOMECIKYTOYHBIX KOHTPOJIBHBIX MepOHpI/IﬂTI/Iﬁ HC MCHEC, UEM Ha 51

OaJr.

[kana oueHNBaHUs 3HAHUN O0YYAIOLIUXCS M0 TUCLUTUINHE:

KontposbHas padoTa: «oTmaHO» — 30 6aJI0B, «Xopomo» — 23 6auia, «yaoBi» — 16 6aios
JomamnrHsist paboTa: «oTIuaHO» — 20 6aiioB, «xopomo» — 16 6amios, «yaoBm» — 11 6amios
CamocrostensHas pabota u pedepaT o MPOMyIIEeHHBIM TeMaM OIIeHHBaeTcs B 2 6aa.
DK3aMeH OLEHHMBaeTcs Ha "IATHOAIbHOM LIKae.
OI1eHKA «OTIUYIHOY» — O0YJAOIIHIACS TTOKA3hIBACT TIIyOOKHE, NCUEPITHIBAIONIIE 3HAHHS B 00beMe MPOHICHHOMN MPOrpaMMEl,
YBEPEHHO JIEHCTBYET 110 MPUMEHEHHUIO TOTyYeHHBIX 3HAHHUI Ha MPAKTHUKE, TPAMOTHO U JIOTHUECKH CTPOMHO M3JIaraeT MaTepua mpu
oTBeTe, yMeeT (opMyIIUPOBATh BEIBOIBI U3 M3JI0)KEHHOTO TEOPETHYECCKOrO MaTepHala, 3HACT TOMOJHUTEIBHO PEKOMEHIOBAHHYIO

JUTEpaTypy.

OreHKa «XOPOIIOY» — 00YJAIOIIMIiCS TTOKa3bIBAET TBEPABIC M JOCTATOYHO ITOJTHEIE 3HAHUS B 00beMe IIPOIICHHOH IPOTPaMMEI,
JIOMyCKaeT He3HAYUTEIbHbIE OIUOKU MIPHU OCBELICHHH 3aIaHHBIX BOIIPOCOB, IPABHIBHO AEHCTBYET MO IPHUMEHEHHIO 3HAHUI Ha

MPAaKTHKE, YETKO U3JIaraeT MaTepual.

OIeHKA «YIOBJIECTBOPUTEIBEHO» — O0YJAIONIMIACS TIOKa3bIBACT 3HAHUS B 00bEMe IPOMICHHON MPOTpaMMBbl, OTBETHI H3JIaraeT XOTs H C
OmuOKaMu, HO YBEPEHHO UCIPABISIEMBIMH TTOCIIE TOTTOTHUTENBHBIX W HABOSIIUX BOIIPOCOB, IPABUIILHO AEHCTBYET IO
MIPUMEHEHUIO 3HAHUH Ha PAKTHKE.

OI11eHKa «HEYIOBICTBOPUTEIHHO» — 00YUAIOIIUICS JOMyCcKaeT rpyObie OMMMOKY B OTBETE, HE IIOHUMAET CYITHOCTH U3J1araeMoro
BOIIPOCA, HE YMEET MPUMEHSITh 3HAHUS Ha IPAKTHKE, JaeT HETMOIHbBIC OTBETHI Ha JIOTIOIHUTENHHBIE U HABOJSIINE BOIIPOCH.

OreHKa «HE sIBKa» — 00yJaromuiicst He mocelia 3aHATHI B TeUSHHE BCETO CEMECTpa.

6. YA EBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. PekomeHayemas JinTepaTypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOpLI, COCTaBUTCIIN 3armaBue bubmmorexa I/I3I[aTCJ'H>CTBO, roa

JI1.1 | Ceprees A. T Hanomerponorus:

MoHorpadus

DnekTpoHHas OubIHoTeKa Mockaa: Jloroc, 2011




ABTOPBI, COCTaBUTEIN

3ariaBue

bubaunoreka

WsnaTenbcTBO, IO

JI1.2 |Hesomus B. K. KsanToBas ¢usuka u OnexTpoHHas OUOIHOTEKA Mocksa: PUIL Texnochepa,
HaHOTEXHOJIOTUU 2013
JI1.3 | Coxomnog /. 1O. [TaTenToBaHUE N300peTeHUI B | DJIeKTpOHHAsT OMOIMOTEKA Mocksa: PULL Texunocdhepa,
00J1aCTH BBICOKUX U 2010
HAHOTEXHOJIOTHH: MOHOTpadus
JI1.4 [Tonox 0. ., Tonox | 3amuTa HHTEIUICKTyaIbHON OnexTpoHHas OUOIHOTEKA Kasanb: Kazanckuii
T. B. COOCTBEHHOCTH U HallMOHAJIbHBIN
MaTeHTOBE/ICHHE: yaeOHOe HCCIIEI0BATEECKUN
nocobue TEXHOJIOTHIECKUI
yauBepeuter (KHUTY), 2013
JI1.5 |bneeman A. 1., Teopernueckue OCHOBBI DnekTpoHHas OuOIHoTeKa Omck: OMckwid
Janpmuza B. B., METO/I0B UCCIIEA0BAHUS roCyJapCTBEHHBIN
ITononsukun M. A. HaHOMAaTepHajIoB: yuyeOHOe TEXHUYECKUH YHUBEPCUTET
nocobue (OMI'TY), 2017
JI1.6 | Peoxonkos /1. U., Hanomatepuansl: yue6HOE DnexTpoHHast 6MOIHOTEKA Mocksa: JlabopaTopust 3HaHUH,
JIésuna B. B., rmocooue 2017
Mzunzurypu 3. JI.
JI1.7 |Kysneuos H. T., OCHOBBI HAHOTEXHOJIOTHU: DnexTpoHHas 6MOIHOTEKA Mocksa: JlabopaTopust 3HaHUIA,
Hosotopues B. M., y4eOHUK 2017
XKabpes B. A,
Mapronus B. 1.
JI1.8 | MypasneBa MpuHna Mertponorus, cTaHaapTu3aus | DIeKTpoHHas OMOInoTEKa M.: U3a-Bo MUCuC, 2015
BanentuHoBHa, u ceprudukanys: nao.
Oununnos Muxaun MIPAKTUKYM
HuxonaeBuu,
OunnukrHa Bepa
AnexcaHapoBHa
JI1.9 | A3unzurypu Dmnna [Iponeccr! nomy4yeHust DnexTpoHHas 6MOIHOTEKA M.: [MHCuC], 2019
JleonTbeBHa, HaHOYACTHI U
Cupnoposa Enena HaHOMAaTepHaloB.
Huxomaesna Hanorexuomoruu (N 3511):
yueb. mocobue
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENU 3arynaBue Bubnmoteka WznarenscTBo, TOX
JI2.1 |Criues A. H. 3aluTa HHTEIIEKTyalIbHON OrexkTpoHHas ONOIHOTEKA Tomck: Onb Konrent, 2012
COOCTBEHHOCTH H
MaTeHTOBEACHHUE: yueOHOe
nocobue
JI2.2 | bypakosa E. A., PyxoB | MeToabl HAayqYHO-TEXHUIECKOTO | DJIEKTpOHHAS OHOIMOTEKa Tam60B: TamO0OBCKHiA
A. B., Tyronykos E. TBOpYECTBA B 007IaCcTH rocyAapCTBEHHBIN
H., ITaceko T. B., HAHOTEXHOJIOTUH: yueOHOe TEXHUUYECKUH YHUBEPCUTET
TkaueB A. T'. rnocooue (TT'TY), 2017
JI2.3 |Moszrosal'. B, Mertponorus u TEXHU4ECKUe OnexTpoHHas 6HOIHOTEKA Tam60B: TamOoBCKHI
Casenkos A. I1., U3MepeHust: yueOHoe rOCyJapCTBEHHBIN
Husun A. T, JIEKTPOHHOE U3JaHUE: TEXHUYECKUI YHUBEPCUTET
ITonomapes C. B., yaeOHoe mocodue (TI'TY), 2018
umkuna I'. B.
JI2.4 | JI3umzurypu Dmnna VYnbrpaaucnepcusle cuctembl. | bubaroreka MUCuC M.: Yueba, 2005

JleonTreBHa, JIeBuHa
Bepa BacunbeBHa

XpaHeHHUE U TPAaHCIOPTHPOBKA
YIBTPaIUCIEPCHBIX
MaTepHajoB: yuel. mocodue
JUIs cTy . By30B criett. 150108
(110800), 150701(070800)




ABTOpBI, COCTaBUTENH 3arnaBue Bbubnnoreka W3narensctBO, ron
JI2.5 |PepxoHKOB JMmutpuil | YIpTpagucnepcHbIe Cpemsl. Bbubmorexka MUCuC M.: Yueba, 2007
MBanoBuy, JleBuna [lony4yeHne HaHONOPOIIKOB
Bepa BacunbeHa, METOJIOM XUMHYECKOTO
J3umurypu Diia JTUCTIEPTUPOBAHUS 1 UX
JleoHtbeBHa, ap. cBoiicTBa: yued. mocodue st
CTY/. By30B, 00yd. IO HAII.
dusnueckoe
MaTepHaJOBEACHUE U CIIell. -
'MeTasnnoBeicHHE U TEPM.
00palb. MeTayuIoR',
'Hanomarepuains!',
'Cragpaptuzanus u
cepruduxanus'
JI2.6 | J3umsurypu Dnna [Ipouecce! momydeHus DneKkTpoHHas OMOIHOTEKA M.: U3a-so MUCuC, 2012
JleoHTHEBHA, HAHOYACTHIL U
Cugnoposa Enena HaHOMAaTepHaoB.
Huxonaesna HanortexHonoruu: y4e0.
nmocobune
JI2.7 | J3unzurypu Onna XuMUdecKue crocoOb DnekTpoHHas OMbIHoTEKA M.: [MUCuC], 2020
JleoHTbeBHA, APXMIIOB | [I0JIy4€HHs] HAHOMATEPUAIIOB
Jmutpuii Uropesuy, (N 4082): yueb. mocobue
BacunwseB A. A., nip.
6.1.3. MeTtoguueckue pa3padoTku
ABTOPBI, COCTaBUTEIIN 3arnaBue Bbubnmnoreka W3znarenbcTBO, rof
JI3.1 | Cunoposa Enena CoBpeMeHHBIE TPOOIEMBI DnekTpoHHas OubIHoTeKa M.: [MUCuC], 2020
Hukonaesna, Ha"oTexHooruit (N 4079):
H3unzurypu Onna METOJ. YKa3aHUs
JleoHThEBHA
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHeT»
91 |Poccranaapt https://www.rst.gov.ru/
12 | PocHano https://www.rusnano.com/
3 ITaTeHTHast 6HOMHOTEKA https://www 1 .fips.ru/about/vptb-otdelenie-vserossiyskaya-
patentno-tekhnicheskaya-biblioteka/
6.3 IlepeuyeHb NPOrpaMMHOro odecrneyeHust
1 JInnensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
’ PerUsr
I1.2 | Microsoft Office
I1.3 |[LMS Canvas
1.4 | MS Teams
6.4. Ilepeuenb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U MPOGecCHOHAIBLHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHarienue
Jlro6oit Kopryc | YueOHass ayauTopus JUISI TPOBEICHUS | KOMIUIEKT y4eOHOH mebenu 1m0 36 mecT /it o0ydarommxcs,
MynbTUMeauitHas 3aHATUN JICKIMOHHOTO THIA W/WIK UL | MyJIbTHMEIUIHOE  00OpyJOBaHHE, MarHHUTHO-MapKepHast
MIPOBEICHHS NPAKTHICCKUX 3aHATHH: Jocka, pabouee Mecto mpemonarartens, I1IKc moctymom k
UTC «Unrepuer», DMOC yHuBepcurera 4Yepe3 JUUHBIN
xabuner Ha miatgopme LMS Canvas, IHIEH3MOHHEIE
nporpammbl MS Office, MS Teams, ESET Antivirus
Jlro6oit Kopiyc | YueOHass ayauTopus IUIsI TPOBEICHUS | KOMIUIEKT y4eOHOH mebenu 1o 36 mecT it o0ydaromuxcs,
MynbTiuMenuitHas 3aHATUN JICKUMOHHOTO THIA W/WIK JUIA | MyJIbTHMEIUIHOE  00OpyIOBaHHE, MarHHUTHO-MapKepHas
MIPOBEICHUS TPAKTUICCKUX 3aHATHIN: Jocka, pabodee Mmecto mpenonaBateis, I[IKc moctymom k
UTC «Uuteprer», DMOC yHuBepcurera 4Yepe3 JIUUHBIN
kabuner Ha mnargopme LMS Canvas, IHLIEH3MOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus




YnraneHsrit 321 Ne3 (B)

KOMIDIEKT y4eOHOW wmebemm Ha 44 Mecta UId
obyuatomuxcsi, MDY Xerox VersaLink B7025 ¢ ¢ynkmueit
MaciiTabupoBaHus TeKCTOB M u3o0Opaxenuit, 8§ IIK ¢
nocrynom k HWTC «Unrepuer», DOUOC yHuBepcurera
yepe3 JHYHBIN KaOwHer Ha tuatopme LMS Canvas,
muuen3uonHsle mporpamMmsl MS Office, MS Teams, ESET
Antivirus.

JIro6oit Kopmyc | YueOHass ayguTopHs [ IPOBEICHUS
MynsTumMenuiiHas 3aHATHH JIGKIMOHHOTO THIA W/WIM JUIs
MIPOBEICHHS NPaKTHICCKIX 3aHATHI:

KOMIUIEKT y4eOHoH mebenu 10 36 MecT i 00ydaroImuxcs,
MyJNbTHMeAnitHOe  00OpyJOBaHWE, MAarHUTHO-MapKepHas
JIocka, pabouee Mecto mpemonamartens, IIKc moctymom k
UTC «Uureprer», DUOC yHuUBepcuTeTa 4Yepe3 IJIHMIHBIA
kabuner Ha mnargopme LMS Canvas, nIMIIEH3MOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus

8. METOANYECKHE YKA3AHUSA 1JIS1 OBYYAIOIINXCA

Kypc Hamenen Ha u3y4eHre BOIPOCOB TEPMUHOJIOTHH, KJIacCH(pUKAINU, pa3MepHBIX 3()(PEeKTOB, MacIITaOMPOBAHUS, HCCICIOBAHH,
XpaHEHHS, TPAHCIIOPTHPOBKH, METPOIOTHIECKOTO N HOPMATHBHO-TIPABOBOTO 00ECTICUeHNST HAHOTEXHOJIOT U
IIpenycmaTpuBaroTCs KOHTPOJIbHAS pab0Ta U BBHITIOJIHEHHE ABYX JOMAIIHUX 3aaHUM.

Bo Bpems ayIUTOPHBIX 3aHATUH B y4eOHOM Kypce HCIIONb3YIOTCS aKTHBHBIE M MHTEPAKTUBHBIE TEXHOJIOTUH:

— TIPOBEJICHHUE JIEKIIMOHHBIX U ITPAKTHYECKUX C UCTIOIH30BAaHUEM MHTEPAKTHBHBIX M MYJIbTUMEINIHBIX TEXHOJIOTHH (TIpe3eHTaNus B

¢opmate MS PowerPoint);

— MCIOJIb30BAaHNUE P MPOBEACHUN 3aHATHH aKTUBHBIX (popM 00yueHUs], yueOHBIX BHICOMATEPHAIIOB.

JlMcuuIMHa OTHOCUTCS K TOYHBIM HayKaM U TpeOyeT 3HaUUTEeNIbHOI0 00beMa caMOCTOsTeNbHOM paboTsl. [Ipu 3TOM opranusyrorcs
IpyNIOBBIE U UHIUBUAYAIIbHbIE KOHCYIbTAMU. KauecTBEHHOE 0CBOEGHHUE AUCIUILINHBI BO3MOKHO TOJNBKO IIPU CUCTEMATHUECKON
CaMOCTOSITENILHOM padoTe, YTO MOAIEPKUBACTCS CUCTEMOM TeKyILel U pyOeKHO aTTecTaluy.




