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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[enbro n3ydenus: TucUIUIMHG "MIOHHO-TIIa3MEHHbBIE TEXHOJIOTUH U3TOTOBJICHHSI MUKPO- U HAHO-
ctpykryp (I'TIO 2)" B pamkax rpynmnoBOro MpOEKTHOTO OOy4YeHHS SIBISAETCS MPAKTHUYECKOE 3aKperieHHue
3HAHUW U HABBIKOB MIPOEKTHOM, HAYYHO-UCCIIEA0BATEIbCKOM U OPraHU3allMOHHON IESITEIbHOCTH B paMKax
npodeccuOHANBHBIX 3a/1a4 M0 HAMPABIECHHUIO MOJTOTOBKH 00YUYaIoIIerocs.

1.2. 3agaun IMCHMIIINHBI
— IlpuobpereHne yMEHHI U HaBBIKOB MPOBEJACHUSI PACUETOB MapaMeTPOB MUKPO- U HAHOCTPYK -
TYp JUTSl M3ETMA HAaHO- 1 MUKPOCUCTEMHOMN TEXHUKH.

2. Mecto mucuuniuebl B ctpykrype OIIOII
JucuumuinHa «VOHHO-TIJIa3MEHHBIE TEXHOJOTHMHM HM3TOTOBJICHHUS MUKpO- W HaHocTpykTyp (I'TIO
2)» (b1.B./1B.4.2) otHOCHTCS K Os10KY | (BapuaTuBHas 4acTb).
[Tocnenyromumy JUCHMILNIMHAMY SABJISIOTCS: MeToap! aHanu3a U KOHTPOJISl HAHOCTPYKTYPUPOBaH-
HHBIX MaTepuajioB U cucteM, OCHOBBI TEXHOJIOTMH 3JIEKTPOHHOM KOMIOHEHTHOU 0a3bl, [lmanupoBanue
JKCIEpUMEHTa, [Iporeccsl MUKpO- M HAaHOTEXHOJIOTUH, PU3NUYECKUE OCHOBBI MUKPO- U HAHOCHUCTEMHOMN
TEXHUKH.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTUHBI

[Tpouiecc n3yueHus: AMCUUILIIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMIUX KOMITETCHIINN:

— TIK-3 roTroBHOCTBIO aHATM3UPOBATH U CUCTEMATU3UPOBATh PE3YJbTAThl UCCIICIOBAHUMN, TIPEI-
CTaBJISITh MaTepUasbl B BUJE HAYYHBIX OTYETOB, MyOIUKAIUH, IPE3EHTAIIUH;

— TIK-8 roTOBHOCTBIO HCIIOJIb30BaTh 0a30BBIC TEXHOJOTHMUECKHE IMPOIIECCHI M O00OpYIOBaHUE,
MMPUMCHSACMBIC B ITIPOMU3BOACTBE MaTCpUaioB, KOMIIOHCHTOB HAHO- U MI/IKpOCI/ICTeMHOﬁ TCXHHUKU,

— IIK-10 roTtoBHOCTEIO paboTaTh HA COBPEMEHHOM TEXHOJIOTHYECKOM O00OpPYIOBAHWU, UCTIONb-
3yEMOM B IIPOU3BOACTBE MATCPHAJIOB U KOMIIOHCHTOB HAHO- MI/IKPOCI/ICTCMHOI\/’I TCXHHKU,

B pesynbrare u3ydeHus IUCIUTUITMHBI O0YJarOIIUNCS JOKEH:

— 3HATh I[EJIU | 33J[a4¥ TPYIIIOBOTO IPOCKTHOTO O0YYEHUS; OCHOBHI MPOCKTHOM JCSITEIIPHOCTH,
WHIUBHyalIbHbIE 3a7aun B paMkax [ TIO; meTomomornueckue 0CHOBBI MPOBEACHUS HAyYHBIX HUCCIIEI0BA-
HUH; 6a30BbIE TEXHOJOTUYECKUE TPOIIECCHI JJII U3TOTOBICHUSI MUKPO- M HAHOCTPYKTYP; (PU3HKO-XUMUYE-
CKHME€ OCHOBBI TEXHOJOTHYECKUX MPOLIECCOB M3rOTOBJICHHSI MUKPO- U HAaHOCTPYKTYp; MpaBuiia opopmiie-
HUSI MaTepHaJiOB, HAYYHBIX OTYETOB, MyOIMKAIMA U MPEe3eHTALNH; COBPEMEHHOE TEXHOJIOTHYeckoe 000-
PYIOBAaHHE, UCIIOJIB3YEMOE MTPU U3TOTOBICHUH MUKPO- U HAHOCTPYKTYP

— yMmeTh paboTaTh B COCTaBE MPOSKTHOM TPYIIILI IPU peaTH3aIi MPOEKTOB; MPAKTHYECKH HIC-
MOJIb30BaTh 3HAHUS M HABBIKK B paMKax Mpo(ecCHOHAIbHOMN AeATeIbHOCTH; YMETh MPUMEHSITh METOMbI
KOHTPOJISI TAaPaMETPOB M XAPAKTEPUCTUK MUKPO- U HAHOCTPYKTYP Ha Pa3HbIX 3TAMax U3TOTOBJIEHUS; MPO-
BOJUTH PacueT ONTHUMAJIbHBIX PEKUMOB ISl U3TOTOBJIECHUS U3/1E€INNA HAHO- 1 MUKPOCHCTEMHON TEXHUKH;
OPUMEHATh METObI aHajn3a U 00pabOTKM IKCIEPUMEHTAIBHBIX JaHHBIX; pa3pabaThIBaTh TEXHOJIOTHYE-
CKMI MapLIpyT AJI1 U3TOTOBJIEHUS MUKPO- M1 HAHOCUCTEM

- BJIaJA€Th HpO(I)eCCI/IOHaJIbHI:IMI/I HaBbIKaMW PCHICHUA MHAWBUAYAJIBHBIX 3aJ1a4 IPU BBIIIOJIHC-
HUUW NPOCKTA, HABBIKAMUA pa6OTLI Ha TCXHOJJIOTHYCCKOM O60py,Z[OBaHI/II/I; MCTOAaMU KOHTPOJIA TEXHOJIOTU -
YEeCKOro IMpoliecca Ha pa3HbIX ATalax M3TOTOBJICHUS MUKPO- U HAHOCTPYKTYpP; MeToJaMu 00paboTKU pe-
3yJbTAaTOB U3MEPEHUS TAPAMETPOB U XapAKTEPUCTUK MUKPO- U HAHOCTPYKTYD.

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTABIISACT 6.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
5 cemecTp
AynuaTopHbIe 3aHATHS (BCETO) 108 108
[IpakTnueckue 3aHATHS 108 108
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W3 HUX B HHTEpaKTHBHOU (opMme 10 10
CamocTosiTenbHas paboTa (Bcero) 108 108
[ToaroToBka Kk MpakTUYECKUM 3aHSATHUSIM, CEMHUHApaM 108 108
Bcero (0e3 sx3amena) 216 216
OO6miast Tpy1I0€MKOCTb, 4 216 216
3auetHble EauHunml 6.0 6.0

5. ConepsxaHue TUCHUTLINHBI

5.1. Pa3znesnl JuCHUIIMHELI 1 BUALI 3aHATHI
Paznensl AMCHUITITNHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

~—~ [}
7, = 2 g 2 E
= g g s 5 E
< & & >0
Ha3Banus paznenoB TUCHUILTAHBL © Q. o 2 & =
5 : =
g z S o 2 S
s 5 =& g
5 cemecTp
1 Onpenenenue uenen U 3aa4 dTana NpoeKTa 6 6 12 TIK-10, ITIK-3,
I1K-8
2 Pa3zpabotka (akTyanu3aius) TEXHHYECKOro 3a/1a- 24 24 48 I1K-10, I1K-3,
HUs dTara IpoeKTa IK-8
3 IlocTaHOBKA UHIMBUIYAIBHBIX 337]a4 B paMKax 18 12 30 T1IK-10, ITIK-3,
BBIIIOJIHEHUS dTala IPOCKTa IK-8
4 BplnosiHeHUE UHAUBUIyaJIbHBIX 3a7a4 B paMKax 36 30 66 [1K-10, ITK-3,
JTarna npoekTa I1K-8
5 CocTaBnenue oTuera 18 30 48 IIK-10, IIK-3,
I1K-8
6 3amuTa oTYeTa O BBHIMOJIHEHUH 3TAra MPOEKTa 6 6 12 IIK-10, IIK-3,
I1K-8
Hroro 3a cemectp 108 108 216
Hroro 108 108 216

5.2. Conep:xanue pa3aesioB IMCUUIIMHBI (110 JEKIHAM)
He npenycmorpeno PVYIIL.

5.3. Pa3nesibl AUCHUIIMHBI M MEKIUCHMILUINHAPHBIE CBSA3M ¢ 00ecneYuBAKIIMMH (Peabl Ty IIIUMHU)
U o0ecneynBaeMbIMH (NOCJASAYOMIUMHU) JUCHUATIIMHAMEA
Paznenbl quctUIIMHB ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAOIIMMEU (TIPEABIAYIIMMU) U
o0ecrneynBaeMbIMH (ITOCIEIYIOMIMMHI) TUCHUTUTMHAMH MIPEICTaBICHbI B Tabuie 5.3.
Tabmuma 5.3 — Pa3aensl IMCIMIUIMHBI U MEKIMCIUTUIMHAPHBIC CBS3U

No pa3nenoB qaHHOM MUCIMIUIAHEL, I KOTOPBIX HEOOXOIUMO
HauMeHOBaHUE TUCIIUILIAH U3yueHHe 00eCTIeUMBaIONIUX U 00€CTeYNBaeMbIX JUCIIUILTHH

1 2 3 4 5 6

[Tocnenyromue TUCIUIIITUHBL

1 MeToapl aHaM3a U KOHTPOJISI HAHO-
CTPYKTYPHPOBAaHHHBIX MaTCpHaIoB U + + + + + +
CHUCTEM
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KOMIIOHEHTHOU 0a3bl

2 OCHOBBI TEXHOJIOTUH AJIEKTPOHHOM

3 [InanupoBaHuE SKCIEPUMEHTA

4 IIpoueccsl MUKPO- M1 HAHOTEXHOJIOTUH

CUCTEMHOMN TEXHUKU

5 ®Ou3N4YECKUEe OCHOBEI MHKPO- 1 HAaHO-

- + - +

+

+

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYE€HUU THCHHILUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX NPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHIM
npeCTaBIeHo B Tabmwmie 5.4.
Tabmuua 5.4 — CooTBETCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3YyYCHUH JAUCIMIUIMHBI, ¥ BUIOB 3aHS-

THH

§ Bungn! zagsatuit

= X

5 = o

5 & g DopMBbI KOHTPOJIS

= : 2

S [ =

P = @)
IIK-3 + + 3amuTa otdyeta, Otuet mo I'TIO, Tect
TIK-8 + + 3amura otuera, OTuer no I'TIO, Tect
IIK-10 + + 3amuTa otdyera, Otuet mmo I'TIO, Tect

6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
TexHOMOTUHM HHTEPAKTUBHOTO 00YYEHHS MTPH Pa3HBIX (hopMax 3aHATUN NpUBeIeHBI B Tabmuie 6.1.

Tabmura 6.1 — TeXHOIOTHH MHTEPAKTUBHOTO O0YUYEHHS MTPH Pa3HBIX (hopMax 3aHATHI

WNuTepakTuBHBIC
Meronbt [IPAKTUYECKUE Bcero, u
3aHATHUSA, U
5 cemecTp

Pazpabotka nmpoekra

Pemennie cuTyalimoHHbIX 3a1a4

Pa6ora B komanze

Hroro 3a cemectp: 10 10

Hroro 10 10

7. JlJaGopaTtopHbie padoThI
He npenycmorpeno PVYII.
8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHnue npakTHUeCKUX 3aHATHN (CEMHUHAPOB) MpUBeEIeHO B Tabmmie 8.1.

Tabmuua 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHATUHN (CEMHUHAPOB)
3 =
Q ==
Z > 5

Haspanus pasnenon HaumeHoBaHMe MPaKTHUECKUX 3aHATUI (CEMHHAPOB) zF &5
2 2 £
> sz
o Q Z
~ S
5 cemecTp
1 Onpenenenue neneit u | IloctaBka nenei u 3amaq srana npoekra ['TIO. 6 T1K-10,
3aJ1a4 dTarna npoeKTa Hrtoro 1;1(—3, TIK-
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2 Pa3paboTtka
(axTyanuzarus)
TEXHUYECKOTO 3a/IaHUS
JTarna MpoeKTa

Opranu3zaiiys Hay49HbIX UcclenoBaHui. TexHnueckoe
3aJaHKe B KaleHAapHbI miad. O030p HayYHO-TEXHU-
yeckoi mHpopmanmu. PaboTa B HaAyYHO-TEXHUYECKOU
o6ubimoreke, MOUCK B ceTn VHTEepHeT.

24

Htoro

24

TK-10,
TK-3, TTK-

3 ITocTanoBKa
WHJMBHU1yaJIbHBIX 33]1a4 B
paMKax BBITIOJTHCHU ST
JTamna npoeKTa

CoBpeMeHHbIE TEHACHIIUN PA3BUTHSI TEXHOJIOTUH MHU-
KpO- U HAHOCTPYKTYp. PU3HUECKUE U XUMUUECKUE
CBOMCTBA I1a3Mebl. [l11a3ma: OCHOBHBIE ITOHATHUS U
CBOMCTBA. MeCTO MIa3MEeHHBIX MPOLECCOB B TEXHOJIO-
T U3TOTOBJIEHHS] MUKPO- U HAHOCTPYKTYp. OCHOB-
HBIE BUJIbI SJIEKTPUYECKOTO pa3psAia B Ta3e U UX Mpu-
MEHEHHE B TEXHOJIOTMM M3TOTOBJIEHHUS MUKPO- U Ha-
HOCTPYKTYP. HECAMOCTOSATEIIbHBIN Ta30BbIN pa3psl.
Tneromuii pa3psa NOCTOSHHOTO TOKA. [lyroBoi pas-
psan. Uckposoii paspsin. KopoHHslit paspsa.

18

Hroro

18

TK-10,
TK-3, TIK-

4 BeimosiHeHUE
WHIUBUTyaJIbHBIX 3371a49 B
paMKax 3Tamna npoeKTa

DU3NKO-XUMHUYECKHUE OCHOBBI MPOIECCOB B3aUMOICH-
CTBHUS aKTUBHBIX YaCTHI] TUIA3Mbl C IOBEPXHOCTHIO.
Kinaccudukanus nporeccoB B3auMoIeHCTBHS aKTUB-
HBIX YaCTHII IIa3Mbl C IOBEPXHOCTHI0. DPU3HKa Mpo-
1IECCOB PACIbUICHHS MaTepUaJIOB MPU HOHHON OOM-
O6apaupoBku. [Iporiecchl U TEXHOIOTUU TJIA3MEHHOM
00pabOTKU MUKPO- ¥ HAHOCTPYKTYpP. MecTo U poib
IJIa3MOXUMHYECKUX U HOHHO-TUIA3MEHHBIX MPOIIEC-
COB B TE€XHOJIOTUU U3TOTOBJICHHUS MUKPO- U HAHO-
CTpYKTYp. MarnerponHoe pacnsuienue. MoHHO-11a3-
MeHHoe pacnbuieHue. [1nazsmoxummuueckoe ocaxue-
Hue. MoHHO-nyueBoe HamnbuieHre. MeTo bl KOHTPOJIs
[apaMeTPOB MOHHO-TUIA3MEHHBIX TEXHOJIOTHA. Metox
30H710B JIeHrMiopa. Macc-crekTpomMeTpus. DIeKTPOH-
Has Oxe-CreKTpOCKOnus. ATOMHO-CHUJIOBasi MUKPO-
ckomus. Metoibl 00pabOTKH PEe3yNbTaTOB U UX MPHU-
MEHEHHE JIJISl aHAJIN3a CBOMCTB, apaMeTPOB MUKPO- U
HaHOCTPYKTYP.

36

HUroro

36

TIK-10,
TK-3, TTK-

5 CocTaBieHue oTyeTa

AHanu3 u ohopMIIeHHE PE3yabTaTOB HAyYHBIX HCCTIE-
noBaHui. Cucremaruzamus U opopmiieHre pe3yibTa-
TOB, ITIOATOTOBKA MAaTepualioB B Bue otyeTa. [loaro-
TOBKa 1 0()OpMIIEHHE MaTepUAJIOB UCCIEJOBAHUN B
BUJIe myonukanuu. [1oaroToBka ycTHOTO BBICTYILIIE-
HHUS M TPE3CHTAIINH.

18

Hroro

TK-10,
TK-3, TIK-

6 3amuTa oTueTa o
BBITIOJIHEHHH dTara
MIPOEKTA

Hy@'[H‘lHaH 3aluTa OT4cTa.

HUroro

TIK-10,
TK-3, TTK-

Hroro 3a cemectp

108

9. CamocTrosiTesqibHasi paboTa

Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHIIMH TPEICTaBICHbI B

Tabimue 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

O (&)
= z =
3 = =
o O =
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
= c, =
a o 2
= S
5 cemecTp
1 Onpenenenne ueneii u | [loaroroBka K nmpakTUyie- 6 TIK-10, 3amura otuera, OTUET IO
3a7a4 JTarna npoeKkTa CKHMM 3aHSITHSIM, CEMHUHA- TIK-3, I'TIO, Tect
pam I1K-8
Uroro 6
2 Pazpabotka [ToaroroBka Kk mpakTuue- 24 | TIK-10, 3amura otuera, OTUET IO
(axTyanusarmsi) CKMM 3aHATHSAM, CEMHMHA- [K-3, I'TIO, Tect
TEXHUYECKOTO 3aJaHUsI pam TIK-8
JTamna npoeKTa Hroro 24
3 IlocTaHOBKa [ToaroroBka Kk mpakTuue- 12 |IIK-10, 3amuTa otyera, OTYET IO
WHIUBUYaIbHBIX 33]1a4 B | CKMM 3aHSTHUSAM, CEMUHA- TIK-3, I'TIO, Tect
paMKax BBIIIOJIHEHHUS pam IIK-8
JTarna npoekTa Hroro 12
4 BrInoHeHue [ToaroroBka k mpakTuue- 30 |IIK-10, 3amura otyera, OTYET IO
VHIUBUAYAIBHBIX 3a7a4 B | CKUM 3aHATHUAM, CEMUHA- TIK-3, I'TIO, Tect
paMKax 3Tamna ImpoeKTa pam ITK-8
Hroro 30
5 CocraBnenne oT4eTa [ToaroroBka k mpakTuue- 30 |IIK-10, 3amura otuera, OTUET IO
CKHMM 3aHSITHSIM, CEMHUHA- TIK-3, I'TIO, Tect
pam I1K-8
Hroro 30
6 3amuTa oTYeTa O [ToaroroBka Kk mpakTuue- 6 T1K-10, 3amura otyera, OTUET IO
BBITIOJTHECHHUH dTara CKHMM 3aHSITHSIM, CEMHUHA- 11K-3, I'TIO, Tect
MIPOEKTa pam [IK-8
HUroro 6
Hroro 3a cemectp 108
Htoro 108
10. KypcoBas pa6ora (IIpoeKT)
He npenycmorpeno PVYII.

11. PeiiTuHroBas cucremMa Jisi OlleHKH YCIIeBAeMOCTH 00yYAIOIIUXCS

11.1. banibHbIe OLEHKH AJIS1 3JIEMEHTOB KOHTPOJIA
Ta6muia 11.1 — banabHble OLEHKH [T SJIEMEHTOB KOHTPOJISI

N N MaxkcuMalibHBIN
N MaxkcumanbHbI MaxkcumanbHbI
DneMeHThl yueOHOit 0aJw 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | 0ami 3a nepuoa
IESITENbHOCTH mexnay 2KT u Ha cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI| cemecTpa
5 cemecTp
3amura oTyera 30 30
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Ortuet o I'TIO 15 15 40 70
Hroro makcumyM 3a nepu- 15 15 70 100
on

Hapacraromum ntorom 15 30 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[TepecueT 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBeH B Tadbymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

baiel Ha 1aTy KOHTPOJIBHOUM TOYKHU Onenka

> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha aaty KT 3
2

< 60% oT MakcuMasbHOU cyMMBbI OauioB Ha naty KT

11.3. IlepecueT cymMMbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMbl OaJIJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIIEHKY NpEJICTaBleH B TabJHIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6asios,

Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporio)

4 (xopoI1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (Hocpecraerio)
2 (seynoBICTBOPHTENSHO) (HE Hwxe 60 6aios F (HeynoBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. BaxkyymHO-TIIa3MEHHBIE METOJIBI TOJYYCHHSI HAHOCTPYKTYp: YueOHoe mocodue / JlanunuHa
T. . - 2012. 89 c. [DnektpoHnHsIii pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/3871 (mata
obpamenus: 25.06.2018).

12.2. lonosiHuTEIbHAS JIUTEPATYPA

1. Hanorexnonoruu B snextponuke: Monorpadus / H.W. Boprapar u ap. pea. FO.A. Yamnsirun.
MOCKOBCKHI TOCYIapCTBEHHBIN HHCTUTYT JIEKTPOHHOU TexHUKU. — M.: TexHocdepa, 2005. — 446 c. (Ha-
anuue B onbaroreke TYCVYP - 20 5k3.)

2. 3oHnoBble HaHOTeXHONOTHH B AekTpoHuke / B.K. Heponun. — M.: Texnocdepa, 2005. — 147
c. (Hanmmuue B ouomoteke TYCVYP - 9 5k3.)

3. OcHOBBI HAaHOYJIEKTPOHHUKHU: YueOHoe mocobue aisa By3oB / B.I1. Jlparynos, N.I'. Heussecrt-
Helid, B.A. Tpumguun. — 2-e usn., uci. u nom. — HoBocubupck: HI'TY, 2004. — 494 [2] c. (nanwuue B 610 -
muoteke TYCVYP - 20 3k3.)

4. AxcenoB A.U., Oxc E.M., 3no6una A.®D. BakyyMHas U 1mia3MeHHasi SJICKTPOHUKA: Y4eOHOe
nocobwue. — Tomck: TYCVYP, 2007. — 164 ¢. (nanuuue B 6udmmorexke TYCVYP - 101 2x3.)
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS
1. BaxkyymHO-TIIa3MEHHBIE METOJIBI TTOJIYYCHHS HAHOCTPYKTYP: Y4eOHO-METOIMIECKOE TTocoOue
M0 ayAUTOPHBIM MPAKTHYECKUM 3aHATHSIM M CaMOCTOATENbHON paboTe AJs MOATOTOBKU CTYACHTOB IO
HampasiaeHusM 210100.62 «3nexTponrnka u HaHOAJIEKTpoHUKa» u 222900.62 «HaHOoTEeXHONMOTHU U MU-
KpocuctemHas Texnuka» / Jlanumuna T. W. - 2013. 20 c. [DnexTpoHHBIA pecypc] - Pexxum moctyna:
https://edu.tusur.ru/publications/3868 (nara obpamenus: 25.06.2018).

12.3.2. YuyeOHO-MeTOAMYECKHE TOCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIsi CAMOCTOSTEIFHOM M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCIia JIUI ¢ OTPAHMYEHHBIMA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B opMax,
aJJaNTUPOBAHHBIX K OTPAaHUYCHHAM UX 37I0POBBS U BOCIIPHUATHUS HH(DOPMAITHH.

Jliis1 I ¢ HApyIIeHUSIMU 3PeHust:

- B (hopMe FIIEKTPOHHOTO IOKYMEHTA;

- B IeYaTHOW (hopMe YBEITMUEHHBIM MPUGTOM.

JlJis1 U1 ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe DIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU opme.

Jlais1 I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO aNNapara:

- B (hopMe ANIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU (opme.

12.4. IIpodeccuonanibHbie 0a3bl JAHHBIX U HH(POPMAMOHHDBIE CIIPABOYHbIE CHCTEMBI

1. Hayuno-oOpa3oBatensnblii mopran TYCVYP - https://edu.tusur.ru/

2. MWznparenbcTtBO «JlaHb» DeKTpoHHO-OMOMMOTEYHAs cucTema - http://e.lanbook.com/

3. Peructpanus u marenToBaHue n300peTeHmii http://www.znaktm.ru/patentovanie.html

4. 3ammra WHTEJUICKTYaJTbHON COOCTBEHHOCTH http://www.znaktm.ru/intellektualnoj-
sobstvennosti.html

13. MartepuajibHO-TEXHUYECKOE O0ecnedyeHue TUCIUIINHBI U TpedyeMoe MporpaMMHoe
o0ecneueHnune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPAMMHOMY 00eCTeYeHH 0
AUCHUTLTHHBI

13.1.1. MaTepuaJbHO-TEXHUYECKOE H NPOrPaMMHoOe o0ecredyeHne VI NPAKTHYeCKUX 3aHATHI
JlaGopaTopust TeTepOCTPYKTYPHOM SICKTPOHUKH U CBETOJIMOTHON TEXHUKH
yueOHast ayJuTOpHs I IPOBEICHUS 3aHATUH TaOOPaTOPHOTO THIIA
634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuna, n. 74, 216 ay.
Onwucanue uMeromierocs 000pyI0BaHuUs:
- Ontnueckuiit YO cnekrpomerp USB2000;
- UK ®ypoe-cnekrpometp Infralum FT-801 ¢ npucTaBkoii Ha oTpakeHHE;
- PactpoBsrit anekTponHbiii Mukpockon Hitachi TM-1000 ¢ mukpoananuzaropom Bruker Quantax
50EDX;
- PamanoBckuii cnektpometp Avantes-532TEC;
- 3mepuTens mapaMeTpoB MOIYIPOBOJHUKOBBIX TprOopoB MeTrponom-03;
- Mukpountepdepometp Jlunnnka MUN-4M;
- Hudposoit RLC-meTp Protek 9216A;
- U3meputens ummuranca MHUIIA E7-20;
- Komnstiorep (4 mr.);
- HoytOyx;
- Kommuiekt cienmanuzupoBanHoi yueOHoW Mebenu;
- PaGouee mecto npenogaBares.
[TporpamMHOe obecrieueHue:
— AvaSoft ThinFilm — USB1
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— AvaSoft-Raman for AvaSpec
— AvaSpec—-USB 1

— Avast

— Bruker QUANTAX 50
— ExpertPRO 801

— LibreOffice

— Microsoft Windows XP
— OOIBase

— PDF-XChange Viewer
— TM-1000

— BAX

— B®OX

13.1.2. MaTrepuajibHO-TEXHMYECKOE U IPOrPaMMHOe odecredeHue IS CAMOCTOATEIbHOI padoThI
Jiist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckas obmacts, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacts, r. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUA:

- yueOHasi meOelb;

- komnetoTepsl kinacca He Hwke [I9BM INTEL Celeron D336 2.8['Tw. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «VHTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[lepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuabHO-TeXHHYECKOe o0ecriedyeHre JUCIUIITHHBI ISl JIMI C OTPAHHYeHHBIMU
BO3MOKHOCTSIMHM 310POBbSI M HHBAJIU/I0B

OcBoeHME NUCUUIUIMHBI JIMLAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU 3JI0POBbS U MHBAIMJIAMU
OCYUIECTBIISIETCA C UCIOIb30BAaHUEM CPEJICTB 00YyUEHHsI OOILEro U CIelHaaIbHOTO0 Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa [IPelyCMOTPEHO UCIOJIb30BaHUE 3BYKO-
YCWJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/nepesa-
4y yyeOHOM nHpOpMAaLIUU B TOCTYNHBIX (hopMax, MOOMIIBHOM CUCTEMBI ITpEnoaBaHus i 00YJaroLIXC s
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasi aymuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyyarolecs: ¢ HapyllIeHHEM CilyXa, 00Opy/lI0BaHA KOMIIBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOM, FJIEKTPOHHOMN JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS € HAPYILIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHUE B
JIEKLIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MIPOCMOTPa yAaJIEHHBIX O0BEKTOB (Hanmpumep, TeKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C OOYy4YaIOIIUMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO aNlapara HCIOJb-
3yIOTCS albTepHATUBHBIEC YCTPOHCTBA BBOJIA MH(OpMAIIMK U IpYTHE TEXHUUYECKUE CPENICTBA ITpreMa/nepe-
Jauu yueOHo#l nHpopMaluu B TOCTYIHBIX (opMax, MOOMIIbHOM cucTeMbl 00ydeHHs! ISl JIo/ied ¢ WHBa-
JUAHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA
I[J'IH OIICHKU CTCIICHU C(l)OpMHpOBaHHOCTI/I nu ypOBHfI OCBOCHHA Saerl'IJ'IeHHBIX 3a I[HCIII/IHJIHHOﬁ
KOMIIETEHIIUI MPOBOAUTCS 3alIUTa OTYETOB MEPe]] aTTECTAMOHHO-IKCIIEPTHON KOMUCCHUEH.

14.1.2. Temsl npoexkToB I'TIO
Tembl npoektoB I'TIO onpenenstoTcs pyKOBOAUTEISIMU B 3aBUCHUMOCTH OT CYIIECTBYIOUIMX IO-
TpeOHOCTEN B HAYYHBIX pa3padOTKax.

14.1.3. Bonpocsl nugdepeHIIUPOBAHHOTO 3a4eTa
JuddepeHnrpoBaHHbIi 3a4€T NPOXOAUT B (OpME 3alIUTHI Mepe] KOMHCCUEN pe3yibTaToB pado-
ThI, IPOJEIAHHON B CEMECTPE, U IPEACTABIECHNN OTUYETA.

14.1.4. MeTonu4eckue peKoOMeH AU

OO0s3arenbHBIC aymUTOPHBIE 3aHATHS 10 auctuiinHaM ['TIO mpoBoasSTCS KaXK bl YeTBEPT B €U -
ueiid nens ['T10. Ha kadenpax coctaBnsieTcst U yTBepkaaeTcs rpaduk paboThl MPOEKTHBIX TPYIII, C yKa-
3aHHEM BPEMEHU U MECTa MTPOBEICHUS 3aHATUN.

PykoBoauTens MpoeKTa CTaBUT KaXJAOMY YYaCTHUKY MHAMBUAYaJTbHbIC 337a4d B COOTBETCTBUH C
HaIpaBJICHUEM (CIICIMATIBPHOCTHIO) 00yUeHHUs U TpoduiieM (Crennann3aueii) CTyIeHTa.

Kax et atan I'TIO 3akaHunBaeTCs 3alUTOM OTUETA C BLICTABJIEHHEM OILIEHKH 3a dTar. MITOoroBble
OTUYETHI U OT3bIBBI PYKOBOJIUTENS MPUKPETUIAIOTCS K CTPAHULIE TPOEKTA B TEYEHHUE HEJIENH MOCIIE 3AINTHI.

14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIMI] C OTPAHHUYEHHBIMHU BO3MOKHOCTAMH
310POBbSl 1 HHBAJIU/I0B
I[JISI JiuI) ¢ OrpaHMYCHHBIMH BO3MOXHOCTAMU 3J0POBbSA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
TEJIbHBIE OLIEHOYHbIE MaTEepPHAaJIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabiuie 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHLIQ MaTepuajibl OLUCHUBAHUSA IJId JIML C OrPpaHUYCHHBIMU BO3MOXKHOCTAMU
3JI0POBbsl U MHBAIN/IOB

Kareropuu Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLIEHKH
oOyyaronuxcs MaTepuaoB pe3ynbTaToB 00y4eHuUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

C napyuieHusmMu
ciyxa

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napymenusmu | CobecennoBaHue 1o BoIpocam K 3aueTy, | IIpenmyiiecTBeHHO yCTHasi MpoBepKa

3peHus OIIpOC MO0 TEPMUHAM (MHAMBHYaTbHO)
C napyueHusmMu Perienue qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IperMMyIiecTBEeHHO AUCTAaHIIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K METOJaMH
anrmapara 3a4eTy
C orpannuenusiMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITEIILHBIE [IpenmyniecTBEHHO IPOBEPKA
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJJaMH UCXO/I U3 COCTOSTHUS
MOKa3aHUsAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl | 00YYaroLIerocss HA MOMEHT IPOBEPKU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B
Jns nun ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMHM 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCS J10-
cTynHas (hopMa MpeoCTaBICHUS 3aJaHUH OLIEHOUYHBIX CPEJICTB, @ UMEHHO:
- B reyaTHou (opme;
- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;
- B (hopMe IIEKTPOHHOTO TOKYMEHTA;
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- METO/IOM YTEHUS ACCUCTEHTOM 33/IaHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPIOIIEPEBOA.

Jluam ¢ OrpaHM4eHHBIMH BO3MOXHOCTSIMU 3JI0pOBbsl M MHBAIMJAM YBEIMUYUBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aromuxcs MpeIycMaTpiuBaeTcsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHus, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPE/ICTaBJICHNE OTBETOB YCTHO.

[Iponienypa oreHUBaHUS PE3yIbTATOB OOYUEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAJIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeaocTaBleHue HHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHYCHHUSAM UX 370POBBS  BOCHIPUATHS HH(POPMALINN:

JL1s1 JIMI ¢ HAapyIIeHUsIMM 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (opme.

JI1s1 1M1 ¢ HApyIIEeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpu HEoOXOAMMOCTH ISt JIULL C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbsI U HHBAJIUIOB IIPOIIE-
Jlypa OLICHUBAHMsI PE3yNIbTaTOB 00yUEHUsI MOXKET IPOBOAUTHCS B HECKOIBKO ITAIOB.
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