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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.5.2) otHOcuTCs K 650Ky 1 (BapuaTuBHAs 4acTh).

[TpenmecTByOMMKUMU AUCHUIUTMHAMHY, (POPMHUPYIOLUTUMH HadallbHbIe 3HaHUs, sBsitoTcs: [lnanupo-
BAaHHE DKCIIEPUMEHTA.

[Tocnenyromumy JUCHMILNIMHAMY SABJISIOTCSA: MeToap! aHanu3a U KOHTPOJISl HAHOCTPYKTYPUPOBaH-
HHBIX MaTepuajioB U cucteM, OCHOBBI TEXHOJIOIMH 3JIEKTPOHHOM KOMIIOHEHTHOH 0a3bl, IIponeccst mu-
KpO- U HaHOTeXHoJyIoruu, dusnueckre 0CHOBBI MUKPO- U HAHOCUCTEMHOW TEXHUKH.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— IIK-3 roToBHOCTBIO aHAIM3UPOBATh U CUCTEMATU3UPOBATH PE3YJIBTATHl UCCIIEN0BaHUM, IIPE-
CTaBJISITh MaTepUasbl B BUJE HAYYHBIX OTYETOB, IYyOIMKALMI, TPE3EHTALlU;

— IIK-8 roToBHOCTBIO HCIIONIb30BAaTh 0a30BbI€ TEXHOJIOIMYECKHE MPOLECCHl U 00OPYIOBaHUE,
IIPUMEHSEMBIE B IIPOM3BOJICTBE MaTepHalloB, KOMIIOHEHTOB HAHO- U MUKPOCHCTEMHOM TEXHUKU;

— IIK-10 roTtoBHOCTBIO pabOTaTh HA COBPEMEHHOM TEXHOJOTHYECKOM O00OpYIOBAHUHU, UCHOIb-
3yEMOM B IIPOM3BOZACTBE MaTEpUAIOB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOMN TEXHUKU;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLIUICs TOJKEH:

—  3HATh LEJH U 3aJIa4d TPYIIIOBOrO MPOEKTHOTO O0YYEHUS; OCHOBBI TPOEKTHOMN AEATEIbHOCTH;
MHAMBUAYaJIbHbIE 3a1auu B paMkax [ TIO; MeTononornueckue OCHOBBI IPOBEIECHUS HaydHBIX UCCIIENO0BA-
HUI1; 6a30BbIC TEXHOJIOTHYECKHE IIPOLIECCHI IS U3TOTOBIEHUS! MUKPO- U HAHOCTPYKTYP; (PU3UKO-XUMHUE-
CKHE OCHOBBI TEXHOJIOTHYECKUX IMPOIECCOB M3TOTOBICHUS] MUKPO- U HAHOCTPYKTYp; MpaBuia opopmie-
HUSI MaTepHaJIOB, HAyYHBIX OTYETOB, MyOIMKAIMA U MPE3EHTALNN; COBPEMEHHOE TEXHOJIOTHYecKoe 000-
pYZAOBaHME, UCIIOJIB3YEMOE IIPU U3TOTOBIEHUN MUKPO- U HAHOCTPYKTYP

— yMeThb paboTaTh B COCTAaBE NMPOEKTHON I'PYIIIbI IPH pPeaTU3aLUU IPOEKTOB; MPAKTUYECKHU UC-
M0JIb30BaTh 3HAHUS U HABBIKUM B PaMKax NMpo(ecCHOHATbHOM NeATeNbHOCTH; YMETh MPUMEHSATh METOJIbI
KOHTPOJISI TaPAMETPOB U XapaKTEPUCTUK MUKPO- M HAHOCTPYKTYP Ha Pa3HBIX dTalax U3TOTOBJICHUS; IIPO-
BOJIUTH pacueT ONTHUMAJIbHBIX PEKUMOB ISl M3TOTOBJIECHUS U3JIENMA HAHO- U MUKPOCUCTEMHON TEXHMKH;
INPUMEHATh METObI aHajau3a U 00pabOTKM SKCIEPUMEHTAIbHBIX JAHHBIX; pa3padaThIBaTh TEXHOJIOIMYE-
CKMH MapLIPYT JJs1 U3TOTOBJIEHUS MUKPO- U HAHOCUCTEM

—  BJaJeTh IPO(PECCHOHAIBHBIMU HAaBBbIKAMH PEILEHUS MHAMBHYaIbHbBIX 3ajjad IPH BBIMOJIHE-
HUM [IPOEKTA; HaBbIKAMU pabOThI HA TEXHOJOTHYECKOM 000PYJOBAaHUU; METOJJAMH KOHTPOJISI TEXHOJIOTH -
YECKOro MpoIecca Ha pa3HbIX dTalax M3TOTOBJICHUS MUKPO- U HAHOCTPYKTYP; METOJaMH 00pabOTKH pe-
3yJbTaTOB U3MEPEHUS NIAPaMETPOB U XapaKTEPUCTUK MUKPO- U HAHOCTPYKTYP.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThl
OO01ast TpyI0EMKOCTb JUCLUIUINHBI cOCTaBIseT 6.0 3aUeTHBIX €IMHMILIBI U IIPECcTaBIeHa B TaOIu -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
5 cemecTp
AynuTopHble 3aHATUSA (BCETO) 108 108
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[IpakTuyeckue 3aHATUS 108 108
W3 Hux B MHTEpaKTUBHOMN (hopme 10 10
CamocTtosiTenbHas paboTa (Bcero) 108 108
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 108 108
Bcero (0e3 sx3amena) 216 216
OO6mmas Tpy10eMKOCTb, 4 216 216
3aueTHnie EanHAIIEI 6.0 6.0
5. Coneprxxanue I1MCUMILTHHBI
5.1. Pa3enbl AMCHUIIMHBI 1 BUABI 3aHSITHH
Paznensl AMCUUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHATHHA
= > ] 5 E
: o O = =
o © g = L =
S S S 2 0
Hazpanus pa3nenoB IUCHUIUIMHBI © e o 2 & &
5 : =
g 2 G 23
£ 3 88 &
5 cemecTp
1 OnpeneneHue 1enei U 3a/1a4 3Tarna NpoeKTa 6 6 12 [1K-10, T1K-3,
ITK-8
2 Pazpabotka (akTyanu3aius) TEXHUUECKOro 3a/1a- 24 24 48 [IK-10, ITK-3,
HUS dTara MpoeKTa I1K-8
3 [TocTaHOBKAa MHAMBUYAIbHBIX 33]1a4 B paMKax 18 12 30 IIK-10, ITIK-3,
BBIIIOJIHEHHUS JTalla IIPOEKTa IK-8
4 BpINoTHEHWE MHAMBHUIYAJIbHBIX 33/1a4 B paMKax 36 30 66 TIK-10, ITIK-3,
Jrana npoeKkTa I1K-8
5 CocTaBnenue oTuera 18 30 48 T1K-10, ITIK-3,
ITK-8
6 3amuTa oT4eTa O BBIMOJHEHHUH dTama MPoeKTa 6 6 12 T1IK-10, ITIK-3,
ITK-8
Hroro 3a cemectp 108 108 216
Hroro 108 108 216
5.2. Conep:kanue pa3ieioB IMCUUILIUHBI (110 JIEKIUIM)
He npenycmorpeno PVYIIL.

5.3. Paznennbl AMCHUILIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00eceYnBAKIINMH (TpeabIy IUMH)
U obecnneynBaeMbIMU (MOCJAEYIONIUMH) TUCHUIIMHAMUA
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3M C 00€CTICUMBAOIIMMU (TTPEABIAYIIUMA) H

obecrnieunBaeMbIMU (TTOCJIETYIONMMHI ) AUCITUTUIMHAME MPEJICTABIEHBI B TabmuIe 5.3.

Tabmua 5.3 — Pa3aensl AUCHUIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

HaumeHnoBaHue nUCIUILINH

Ne pa3aciioB JIAaHHOM JAUCHUIUINHBI, JJIST KOTOPBIX HCOGXOI[I/IMO
HN3Y4YCHHUC 06€CH€‘~II/IBaIOHII/IX H o0ecIieunBaeMbIX JUCHUIIIINH

1 2 3 4 5 6
[IpenmecTByromue TUCHUILIMHBL
1 ImannpoBaHMe HKCIIEPUMEHTA + + + + + +
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[Tocnenyromuye TUCITUTITUHBI

1 Metoap! aHanu3a U KOHTPOJISE HAHO-

CTPYKTYPUPOBAHHHBIX MaTepUaIOB U + + + + + +
CHUCTEM

2 OCHOBEI Tex?onornn JJIEKTPOHHOM n N i n n "
KOMIIOHEHTHOU 0a3bl

3 Ilpouecchl MUKpPO- U HAHOTEXHOJIOTUU + + + + + +
4 ®uzn4YecKue OCHOBBI MUKPO- U HAHO- n n n n n "

CUCTEMHOMN TEXHUKU

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX PH U3yYeHUM TUCIHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCcTBHE KOMIIETCHIIMH, (HDOPMUPYEMBIX TPH HM3yYCHUHW AWCIMILINHBI, W BHJOB 3aHATHU
MPEICTaBICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CoOTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YUEHUU HUCUUILTAHBI, U BUJOB 3aHS -

THH

§ Bunel 3ansatuit

= .

5 z G

5 rq 8 DopMbI KOHTPOJISI

= : 2

5] o, <

7 = ©;
TIK-3 + + 3amura otuera, OTuer no I'TIO, Tect
IIK-8 + + 3ammuTa otdyera, Otuet mo I'TIO, Tect
IIK-10 + + 3amura otuera, Otuer no I'TIO, Tect

6. UnTepakTHBHbIE MeTOABLI U (POPMBI OPraHU3AIUH 00yYeHH S
TexHOIOrNM HHTEPAKTUBHOTO OOYUEHHS IIPU pasHbIX GOpMax 3aHATHIl IpUBeIeHBI B Tabmuie 6.1.
Ta6muia 6.1 — TexHonOruM HHTEPAKTUBHOTO 00YUYEHHUS IPU Pa3HbIX (HOpMax 3aHITUI

HNHTepakTuBHBIE
MeTtombl MIPAKTUYECKUE Bcero, u
3aHATHS, 9
5 cemecTp
Pa3zpaboTka mpoekra
Pemenune cuTyaliMoOHHBIX 3a/1a4
Pabora B komanie
Hroro 3a cemecTp: 10
Hroro
7. JIaGopaTtopHbie padoThI
He mpenycmotpeno PVYII

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHUe IpaKTUYECKUX 3aHATUHN (CEMUHAPOB) MpuBeeHO B Tabmuie 8.1.
Tabmuma 8.1 — HamMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMUHAPOB)

Haspanus paznenon HaumeHoBaHue MpakTHUECKHUX 3aHATUI (CEMHHAPOB)

TpynoeMKocTsb,
q
dopmupyembie
KOMIIETEHIIUN

5 cemecTp
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1 Onpenenenue nenen u
3a/1a4 JTarna MpoeKTa

ITocTaBka nenelt u 3aaad stana npoekra ['TIO.

HUroro

TK-10,
TK-3, TTK-

2 Pa3pabotka
(akTyanmuzarmsi)
TEXHUYECKOTO 3aJaHUs
JTarna MpoeKTa

Opranuzanus HaydyHbIX UccieaoBanuil. Texnuueckoe
3a/laHue B KajleHaapHbii mwiad. O030p HayYHO-TEXHHU-
yeckor nHpopMaru. Pabora B HAyYHO-TEXHUYECKOI
OubIMOTEeKE, MOUCK B ceTH MHTEpHET.

24

HUroro

24

TIK-10,
TK-3, TTK-

3 [locTaHoBKa
WHIVWBHUIyaJIbHBIX 33124 B
paMKax BbIIIOJHEHUS
JTamna npoeKTa

CoBpeMeHHbIE TEHEHIIUHN PAa3BUTHS TEXHOJIOTUH MU-
KpO- U HAHOCTPYKTYp. PU3HUECKUE U XUMHYECKHE
cBoMCTBA I1a3Mbl. [li1a3ma: OCHOBHBIE TOHATUSA U
CBOMCTBA. MeCTO MIa3MEHHBIX MPOLECCOB B TEXHOJIO-
MU U3TOTOBJIEHUSI MUKPO- U HAHOCTPYKTYp. OCHOB-
HBIE BUIbI AJIEKTPUYECKOrO pa3psaa B ra3e U UX IpH-
MEHEHHE B TEXHOJIOTMM U3TOTOBJICHUS MUKPO- U Ha-
HOCTPYKTYP. HECAMOCTOSATEIbHBIN Ta30BbIM pa3psl.
Tneromuii pa3psg NOCTOSHHOIO TOKA. [lyroBoi pas-
pan. Uckposoit pa3psan. KoponHslit pa3ps.

18

HUroro

18

TK-10,
TK-3, TTK-

4 BrinosHeHue
WHJUMBUIyaJIbHBIX 33]1a4 B
paMKax sTamna mpoeKTa

DU3UKO-XMMUYECKUE OCHOBBI IIPOLIECCOB B3aUMOJICH -
CTBUS aKTUBHBIX YaCTUI] IJIA3MbI C IOBEPXHOCTHIO.
Knaccudukanus npoueccoB B3auMoIeHCTBUS aKTUB-
HBIX YaCTHUI] IUIa3Mbl C IOBEPXHOCTHI0. Du3mKa npo-
LIECCOB PACIBIICHUS MaTepHUajIoB IpU HOHHON OOM-
6apaupoBku. [Iporiecchl U TEXHOIOTUY TIIAa3MEHHOM
00pabOTKN MUKPO- U HAHOCTPYKTYp. MecTo U posib
IU1a3MOXUMHMYECKUX U MOHHO-IIJIa3MEHHBIX MPOIIEC-
COB B TEXHOJIOI'MH U3rOTOBJICHHSI MUKPO- M HAaHO-
CTpYKTyp. MarnerpoHHoe pacnsuieHue. MoHHo-111a3-
MeHHOoe pacnbuieHue. [Inasmoxummuueckoe ocaxie-
Hue. MloHHo-yueBoe HarbluieHue. MeTo bl KOHTPOJIS
napaMeTpoB MOHHO-IJIa3MEHHBIX TEXHOJIOTU. Meton
30H710B Jlenrmiopa. Macc-ciektpomeTpus. JNeKTpOH-
Has Oke-CHeKTPOCKONHsl. ATOMHO-CHIIOBAsi MUKPO-
ckonust. MeToibl 00pabOTKU pe3yabTaToOB M UX MPH-
MEHEHHE JJIs aHaJIM3a CBOMCTB, MapaMeTpOB MUKPO- U
HAHOCTPYKTYD.

36

TK-10,
TK-3, TTK-

5 CocraBiieHue OTYETa

Hroro

36

AHanu3 u opopMIIeHHE Pe3yabTaTOB HayYHbIX HCCIIe-
noBanuil. Cuctemaruszanus u ohpopMiIeHUE pe3yibTa-
TOB, IOATOTOBKA MaTepuaios B Buje ordyera. [loaro-
TOBKa U 0()OpMIIEHHE MAaTePHAJIOB UCCIICI0OBAaHUN B
Buje nyonukanuu. [loaroroBka ycTHOrO BBICTYILIE-
HUS U IIPE3CHTALNH.

18

Htoro

TIK-10,
TK-3, TTK-

6 3amura oTUeTa 0O
BBIMIOJIHEHUH ATAna
MPOEKTa

[TyGnuunas 3amuTa OT4eTa.

Hroro

TIK-10,
TK-3, TTK-

Hroro 3a cemectp

108
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Tabimue 9.1.

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIINH TPE/ICTABICHBI B

Tabmua 9.1 — Buapl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

3 i
T
Bunap! camocTosTensHOM & > O
Hassanwus pasnenon z = DopMbI KOHTPOJIS
paloTEI L g 2
S e =
> &3
o Z
= iS)
5 cemecTp
1 Onpenenenue neneit u | [loaroroBka k nmpakTuye- 6 [IK-10, 3amuTta otyera, OTYET IO
3a7a4 dTarna npoeKkTa CKHM 3aHSITHSIM, CEMHHA- TIK-3, I'TIO, Tect
pam IIK-8
Utoro 6
2 Pa3zpaboTtka [ToaroroBka Kk mpakTuue- 24 |TIK-10, 3ammra otdyera, OTUeT 1o
(axTyanuzarmsi) CKHUM 3aHSATHSM, CEMHUHA- IIK-3, I'TIO, Tect
TEXHUYECKOrO 3a1aHUs pam [K-8
3Tamna npoeKTa Hroro 24
3 [IocTanoBKa [ToaroroBka k mpakTuue- 12 |IIK-10, 3amura otuera, OT4ET IO
WHIMBUYaJIbHBIX 337124 B | CKUM 3aHSTUSIM, CEMHUHA- TIK-3, I'TIO, Tect
paMKax BBITIOJTHEHUS pam I1K-8
3Tamna npoeKTa Hroro 12
4 BrinosHeHNUE [ToaroroBka Kk mpakTuue- 30 |IIK-10, 3amura otuera, OTUET IO
WHAWBUAYAIbHBIX 33724 B | CKAM 3aHATHUSIM, CEMUHA- 11K-3, I'TIO, Tect
paMKax 3Tana MpoeKTa pam [IK-8
Hroro 30
5 CocraBneHue oTuera [TogroroBka Kk mpakTuue- 30 |IIK-10, 3amuTa otyera, OTYET IO
CKHM 3aHSITHSIM, CEMHHA- TIK-3, I'TIO, Tect
pam IIK-8
Hroro 30
6 3amura oT4eTa O [ToaroroBka k mpaxkTHye- 6 |1IK-10, 3amuTa otyera, OTYET IO
BBINTOJTHEHHUH HTara CKHUM 3aHSATHSM, CEMHUHA- IIK-3, I'TIO, Tect
MIPOEKTa pam [K-8
Hroro 6
Hroro 3a cemectp 108
Hroro 108
10. KypcoBasi paGora (IpoexT)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBA€eMOCTH 00y4arouuxcsi

11.1. BanabHbIe OLlEeHKH VIS 3JIEMEHTOB KOHTPOJIS
Tabmuma 11.1 — bayuibHBIC OIIEHKH TSI 2JIEMEHTOB KOHTPOJIS

DneMeHTHl y4eOHOH
JEATeLHOCTH

MaxkcuMaTbLHBIN
6am1 Ha 1-y10 KT ¢
Hayajia ceMecTpa

MakcuMalILHEBIN
0a 3a mepuo
mexnay 1KT n 2KT

KOHCI CEMECTpa

MaxkcuManbHbIN
0aJut 3a nepuos Bcero 3a
mexay 2KT u na ceMecTp

CornacoBaHa Ha noptane Ne 34222



5 cemectp
3amura oT4yera 30 30
Otuer no I'TIO 15 15 40 70
Hroro makcumym 3a nepu- 15 15 70 100
on
Hapacraromum utorom 15 30 100 100

11.2. IlepecyeTt 0a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOYKM TPEJICTaBIeH B Tabmuue 11.2.
Tabmuua 11.2 — [lepecueT 0auI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% oT MakcuManbHON cyMMbI OamioB Ha naty KT 5

Ot 70% 1o 89% ot MmakcuMaabHO#M CyMMBI OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHOUM cymMmbl OaiioB Ha Aaty KT 3
2

< 60% ot MakcuManbHOU cyMMbl O6astoB Ha aaty KT

11.3. [lepecyeT cymMMbI 02/1JI0B B TPAAMIMOHHYI0O U MEKTYHAPOAHYIO OLIEHKY
[lepecuer cymMMbl 6aIOB B TPaJUIMOHHYIO M MEXIYHAPOIAHYIO OLIEHKY MPEACTaBIEH B TaOmuie
11.3.

Ta6muma 11.3 — IlepecueT cyMMbI 0aJIJI0B B TPAAMIIMOHHYIO M MEXTYHAPOIHYIO OIICHKY

Hrorosas cymma 6amios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTMyHO) (3a4TEHO) 90 -100 A (OTIAHYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
70-74 D (ynoBieTBopuTensHO)
65 - 69

3 (yIOBIETBOPHUTENHHO) (3a4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (1HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANINOHHOE O00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. BakyyMmHO-TUIa3MEHHBIE METOJIBI MOJIyYEHHsI HAHOCTPYKTYp: YdeOHoe mocodue / JlaHwimHa
T. . - 2012. 89 c. [DnektponHsIii pecypce] - Pexxum noctyna: https://edu.tusur.ru/publications/3871 (mara
obpamenus: 25.06.2018).

12.2. lonotHUTEILHAS JTATEPATYpPa

1. Hanotexnonoruu B anektponuke: Monorpadwus / H.W. boprapar u ap. pea. 10.A. Yamisirus.
MockoBCKHIi TOCYIapCTBEHHBIM MHCTUTYT IEKTPOHHON TexHUKH. — M.: Texnocdepa, 2005. — 446 c. (na-
nugne B ounbmmoreke TYCVYP - 20 5k3.)

2. 3onaoBele HaHOTeXHOJOTHH B 3ekTpoHuke / B.K. HeBonun. — M.: Texnocdepa, 2005. — 147
c. (manmmumue B 6ubmotexe TYCVYP - 9 5k3.)

3. OcHOBBI HaHOANEKTPOHUKHU: YueOHoe nmocobue as By3oB / B.II. JIparynos, W.I'. Henssect-
HeIil, B.A. I'puguun. — 2-e u3n., uct. u gom. — HoBocubupck: HI'TY, 2004. — 494 [2] c. (manuuue B 610 -
muoteke TYCVYP - 20 3k3.)

4. AkcenoB A.U., Oxc E.M., 3n00una A.®. BakyymHas u Tuia3MeHHasi JIEKTPOHUKA: YueOHOe
nocobue. — Tomck: TYCVYP, 2007. — 164 c. (nanuuue B 6ubmoteke TYCYP - 101 7x3.)
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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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