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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[enbto u3yyenus nucuuiuinabl "MHcTpymMeHTanbHOe obecnieueHue B HaHoTexHoaoruu (I'TIO-1)"
B paMKax IpYIIIOBOTO MPOEKTHOTO OOy4eHUs SABISETCS MPAKTUYECKOE 3aKpeIUieHHe 3HAHWN U HaBBIKOB
IIPOEKTHOM, Hay4YHO-UCCIIEOBATENIbCKON U OPraHu3allMOHHON JeSTeIbHOCTH B paMKax IpodeccuoHalb-
HBIX 3a]1a4 10 HAIIPABJICHUIO MOJrOTOBKH 00yJaroIerocs.

1.2. 3agaun IMCHMIIINHBI
— H3yueHue cCTyaeHTaMHU METOJOB OpraHW3allud U TPOBEACHHUS] HAYUHBIX HCCIIEIOBaHUMH,
ohopMIIEHHUS U TIPEICTABICHHSI MOJTYyYEHHBIX PE3YJIbTAaTOB.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Huctunnuna «MHCcTpyMeHTanbHoe obecnieuerune B HaHoTexHOnoruu (I'TIO-1)» (Bb1.B.JIB.4.2) oT-
HOCHTCS K 010Ky 1 (BapuaTHUBHas 4acTh).

[TpenmecTByOIKUMH TUCHMIUIMHAMY, (GOPMHUPYIOLUIMMH HayajbHbIE 3HaHUS, sABJstoTCA: MHPOD-
MAaIMOHHBIE TEXHOJIOTUH, MaTeMaTHiecKoe MOJCITUPOBaHNE U TporpaMmupoBanue, [Ipuxinannas napop-
MaTuKa.

[TocnenyromumMu TUCUUIUIMHAMU SBISIIOTCS: IOHHO-IIIa3MEHHbIE TEXHOJIOTMHM W3TOTOBJIEHUS MU-
Kpo- u HaHOCTPYKTYp (I'TIO-2), MonenupoBaHue U MpOEKTUPOBAHUE MUKPO- M HAHOCUCTEM, TEXHOJIOTH -
yeckoe 00opynoBaHue Mukpo- u Hanotexnosoruit (I'TI0-4), TexHonorus KpeMHUEBOM HAHOAJIEKTPOHUKH,
Onexrpoduznyeckue MeTopl uccienoBanus HaHocTpyktyp (I'TIO-3).

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— OIIK-7 cnocoGHOCTBIO YYUTHIBAaTh COBPEMEHHBIE TEHJICHIIMU PA3BUTUS AJIEKTPOHHUKH, U3ME-
PUTENBHON U BBIYMCIUTEILHON TEXHUKH, MHPOPMALIMOHHBIX TEXHOJIOTMH B CBOEH MpodeccruoHanbHON
JeATEIbHOCTH;

— IIK-2 roToBHOCTBIO IPOBOJUTH 3KCHEPUMEHTAIBHBIE MCCIENOBAHUS 110 CUHTE3Y M aHAJIU3Y
MaTepHUAIOB U KOMIIOHEHTOB HAHO- 1 MUKPOCUCTEMHOM TEXHUKH;

— IIK-3 rotoBHOCTBIO aHAIM3UPOBATh U CUCTEMATU3UPOBATH PE3YJILTATHI UCCIIEI0BaHUM, IPE-
CTaBJISITh MaTepUasbl B BUJE HAYYHBIX OTYETOB, IyOIUKAIMH, TPE3eHTAlUH;

B pesynpTare u3ydeHus TMCIUIIIMHBI 00yJatOIUNACS TOJIKEH:

— 3HATh LIEJU U 33J]a4d TPYNIOBOTO MPOEKTHOIO 00yYEHUs; OCHOBBI TPOEKTHOM eATEIbHOCTH;
WHAMBUAYaJIbHBIC 3a1aun B paMkax [ TIO; MeTononornyeckue OCHOBBI IPOBEIECHUS HAyYHBIX UCCIIEN0BA-
HUI; OCHOBBI HHCTPYMEHTAJIBHOTO 00ECIIEYeHUsI B HAHOTEXHOJIOTUH; METO/IbI UCCIIEIOBAHNS HAHOCTPYK -
Typ; 000OpyIOBaHME M TEXHOJOIMU (POPMHUPOBAHMSI HAHOCTPYKTYpP; OCHOBHBIC UUCIICHHBIE METOABI, UC-
II0JIb3yEMBIE B MATEMaTUYECKOM MOJEIUPOBAHNH.

— yMeThb paboTaTh B COCTAaBE NMPOEKTHON I'PYIIIbI IPH pPeaTU3alUU IPOEKTOB; MPAKTUYECKHU UC-
N0JIb30BaTh 3HAHMS U HABBIKK B PaMKax Mpo(ecCHoHaIbHOM AeATENbHOCTH; CTPOUTH (OpMajbHbIE MaTe-
MaTH4eCKHe MOJIENN peallbHbIX OOBEKTOB Ha OCHOBE HKCIEPUMEHTAIBHOIO UCCIEJOBAHUS UX XapaKTepH-
CTHK;OIPEeIATh MapaMeTpbl (U3NYECKUX MOeel 0OBeKTOB Ha OCHOBE HKCIIEPHUMEHTAIBHOTO UC-CIIe-
JIOBAHMS UX XapaKTEPUCTHUK; IPUMEHATH YHCICHHBIE METOBI IIPY UCIIOJIb30BaHUHN MOJEICH.

—  BJaJAeTh NMPOopeCcCHOHAIBHBIMUA HaBBIKAMH PEIIECHUS UHIAMBHYaIbHBIX 3aj[ay IPH BbIMOJIHE-
HUH NPOEKTA; METOIaMH HCIIOJIb30BaHUS HHPOPMAITMOHHBIX TEXHOJIOTHI B MOICIMPOBAHUH; TIOCTPOCHHS
MaTeMaTU4eCKUX MOAEIeH HEKOTOPhIX KOHKPETHBIX (PU3MUECKUX OOBEKTOB.

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
4 cemecTp
AynuTopHble 3aHATUSA (BCETO) 102 102
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[IpakTuyeckue 3aHATUS 102 102
W3 Hux B MHTEpaKTUBHOMN (hopme 36 36
CamocTtosiTenbHas paboTa (Bcero) 114 114
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 114 114
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
= > 2 g 2 g
: o O = =
o © g = L =
S S S 2 0
Hazpanus pa3nenoB IUCHUIUIMHBI © e o 2 & &
5 : =
g 2 G 2 3
£ 3 88 g
4 cemecTp
1 OnpeneneHue 1enei U 3a/1a4 3Tarna NpoeKTa 6 6 12 OIIK-7, I1K-2,
I1K-3
2 Pa3paboTka (aKkTyanau3aius) TEXHUYECKOro 3a/1a- 24 24 48 OIIK-7, I1K-2,
HUS dTara MpoeKTa I1K-3
3 [TocTaHOBKAa MHAMBUYAIbHBIX 33]1a4 B paMKax 12 12 24 OIIK-7, TIK-2,
BBIIIOJIHEHHUS JTalla IIPOEKTa [1K-3
4 BpInosHEHNE NHAMBHIYAJIbHBIX 33]1a4 B paMKax 36 36 72 OIIK-7, I1K-2,
Jrana npoeKkTa I1K-3
5 CocTaBnenue oTuera 18 30 48 OIIK-7, TIK-2,
ITK-3
6 3amuTa oT4eTa O BBIMOJHEHHUH dTama MPoeKTa 6 6 12 OIIK-7, TIK-2,
[1K-3
Hroro 3a cemectp 102 114 216
Hroro 102 114 216
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
[IpenmecTByronye AUCUUILUINHBI
1 UndopmaninoHHbIe TEXHOJIOTUU + + + + + +
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2 MaremaTtudeckoe MOJIeIMpOBaHUE U
IpOrpaMMUpPOBaHUE

+ + + + + +

3 Ilpuxnannas uapopmaTrKa + + + + + +

[Tocnenyromue TUCIUIIITUHBI

1 MoHHO-1a3MEHHbBIE TEXHOIOTHHI

M3TOTOBJICHUSI MUKPO- M HAHOCTPYKTYP + + + + + +
(I'T1I0-2)

2 MopaenupoBaHue U POSKTUPOBAHHE n . N n . N
MHUKpPO- ¥ HAHOCHUCTEM

3 TexHosnoruyeckoe 069py,Z[OBaHHe MH- n n n n . "
Kpo- 1 Ha"HoTexHosorui (I'TIO-4)

4 TexHOMOTNsI KPEMHUEBOW HAaHOZJIEK- . . . . . N
TPOHHUKHU

5 DnekrpoduznyecKkue MeTobl Uccile- 4 . . n . n

noBaHus HaHOCTPYKTYp (I'TIO-3)

5.4. CooTBeTCTBHE KOMIETEHIIHIT, POPMUPYEMBIX NPH U3YYEeHUU THCHHILUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX IMPH W3yYCHUU IUCHUIUIMHBI, W BUAOB 3aHATHH
npeCcTaBIeHo B Tabmmie 5.4.
Tabmuua 5.4 — CooTBETCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3yYCHUH JAUCIMIUIMHBI, 1 BUIOB 3aHS-
T™™HHU

Bungn! zagsatuit

DopMBI KOHTPOJIA

Komnerenuuun

OIIK-7
[IK-2
[1K-3

3amura otuera, OTuer no I'TIO, Tect

3ammTa otdyera, Otuet o I'TIO, Tect

+ | + | + | IIpak. 3aH.
+ |+ | + | Cam. pab

3amuTa otyera, Otuet mo I'TIO, Tect

6. UnTepakTUBHBIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
TeXHOIOTUM HHTEPAKTUBHOTO O0YUICHHUSI PU pa3HBIX (popMax 3aHATUH MpUBEICHBI B Tabmwuie 6.1.
Tabmura 6.1 — TeXHOIOTHH MHTEPAKTUBHOTO O0yUYEHHS MTPH Pa3HBIX (hopMax 3aHATHI

WNuTepakTuBHBIE
Meronbt [IPAKTUYECKUE Bcero, u
3aHATHUSA, U
4 cemectp
Pa3paboTka mpoekra 20 20
Pemienune cutyalinoOHHBIX 335124 10 10
PaGora B komane 6 6
Hroro 3a cemectp: 36 36
Hroro 36 36

7. JJaGopaTtopHbie padoThI
He npenycmorpeno PVYII.

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHnue npakTHUeCKuX 3aHATUN (CEMHUHAPOB) MpUBeEIeHO B Tabmmie 8.1.
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Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

3 z§
| i:
= >~ O
HasBanus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
= | it
a o 2
~ S}
4 cemecTp
1 Onpenenenne uenet u | [locraBka nenei u 3amad stamna npoekra ['TIO. 6 OIIK-7,
3a7a4 JTarna npoeKkTa Hroro T1K-2, TTIK-
3
2 Pa3zpaboTka Opranu3zanus Hay4HbIX UCClIe0BaHUN. TexHuueckoe 24 | OIIK-7,
(axTyanmuzarusi) 3a/IaHKe B KaJeHAapHbIi Tuiad. O030p HAy9HO-TEXHHU- ITK-2, TIK-
TEXHUYECKOTO 3a/1aHUs yeckor nHpopMaru. Pabora B HaydHO-TEXHUYECKOM 3
JTana npoexTa 6ubnoTexe, Mouck B cetu MHTepHET.
Hroro 24
3 ITocTaHoBKa HanotexHonoruu. DTarsl pa3BUTUS HAHOTEXHOJIOTHUM. 12 OIIK-7,
WHJIMBUAYAJIbHBIX 3a7a4 B | [lepcrieKTHBBI OMTACHOCTU Pa3BUTHSI HAHOTEXHOJIOTHI T1K-2, TIK-
paMKax BbITIOJHEHUS u HaHoMaTepuanoB. Poccuiickue HobeneBckue naype- 3
JTana npoexTa aThl B 00JIACTH HAHOTEXHOJIOTUH M UX JIOCTHKCHUSL.
Hanorexnonoruu u Hanomarepuainsl B Poccun. @uino-
cockue mpoOIeMbl pa3BUTHS U TPUMEHEHUS HAHO-
TeXHOJOrui. O BO3MOXKHBIX HETAaTUBHBIX MOCIEACTBU-
SIX HAHOTEXHOJIOTUI U HaHodacTull. HaHopa3mepHbie
CTPYKTYpBI: Kiaccudukaius, GopMUpPOBaHUE U HC-
cienoBanue. OO1IME CBEIEHUSI O HAHOPA3MEPHBIX
cTpyKkTypax. OcOOEHHOCTH CBOMCTB HAHOCTPYKTYP.
Tepmonunamuueckue cBoiictBa. CBOMCTBA MPOBOIU-
MocTu. MarauTHsie cBolicTBa. [TocTaHoBKa 1 popmy-
JIUPOBKA MHIUBUIYAIbHBIX 3a]1a4.
Hroro 12
4 BeinonHeHue HNHcTpymMeHTanbHbIE CpEACTBA HAHOTEXHOJIOTHM: 36 |OIIK-7,
WHJMBUIyaJIbHBIX 33]1a4 B | OCHOBBI TEXHOJIOTMH U3TOTOBJIEHUS HAHOCTPYKTYP. [IK-2, TIK-
paMKax sTana npoeKkTa MonexynsipHo-nyuyeBas anutakcus. ['azodasznas snu- 3
takcus. Hanonurorpadus. Camoopranuzaius HaHO-
yactull. MTHCTpyMeHTaIbHbIE CPEICTBA HAHOTEXHOJIO-
TUI: METOJIbI UCCIIEOBAHUS HAHOCTPYKTYP. DIIEK-
TPOHHASI MUKPOCKOIHS. CKAHUPYIOIasi 30H10Basi MU-
Kpockonusi. PenTreHoBckuit aHanu3. Onruyeckas Mu-
KpPOCKOIHSI.
Hroro 36
5 CocraBiieHue oT4ETa AHanu3 1 0ohopMIICHHE PE3YJIbTATOB HAYYHBIX UCCIIe- 18 OIIK-7,
noBanuil. Cuctemaruzanus U ohopMIICHHE Pe3yibTa- [K-2, TIK-
TOB, IOJArOTOBKAa MarepuaioB B Buae oryeta. [loaro- 3
TOBKa U 0()OpMIIEHHE MaTePHAJIOB UCCIICTOBAaHUN B
Buje myonukanuu. [1oaroroBka ycTHOTO BBICTYILIIE-
HUSA U NIPE3CHTAIUH.
Hroro 18
6 3ammra oTyera o [TyGnugHas 3amuTa oTyeTa. OIIK-7,
BBIIIOJIHEHUHM dTara IIK-2, TIK-

HUroro
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ITPOCKTa

Hroro 3a cemectp

102

Tabimue 9.1.

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (hOPMUPYEMbIE KOMIIETCHIINHU TPEICTABIICHBI B

Tabmura 9.1 — Buasl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIE KOMIIETEHITUN

3 =
S i
Bunabr camocTosTensHOM & > 0O
Hassanus paznenon z " = ®opMbI KOHTPOJIS
paboTEI L s 2
S e =
> &3
o =
= S}
4 cemectp
1 Onpenenenue neneii u | [loaroroBka k nmpakTuye- 6 OIIK-7, |3amura otuera, OTUeT 11O
3a7a4 ATarna npoeKkTa CKHM 3aHSITHSIM, CEMHHA- IIK-2, I'TIO, Tect
pam I1K-3
Utoro 6
2 Pa3zpaboTtka [ToaroroBka k mpakTuue- 24 |OIIK-7, |3amura otdyera, OTUeT MO
(axTyanuzarusi) CKHUM 3aHSATHSM, CEMHUHA- IIK-2, I'TIO, Tect
TEXHUYECKOr0 3a1aHUs pam [1K-3
3Tamna npoeKkTa Hroro 24
3 [locTanoBKa [ToaroroBka k mpakTuue- 12 |OIIK-7, |3ammra otdyera, OTUET MO
WHIMBUYaJIbHBIX 33Ja4 B | CKUM 3aHSTUSIM, CEMUHA- IIK-2, I'TIO, Tect
paMKax BBITIOJTHEHUS pam I1K-3
3Tamna npoeKTa Hroro 12
4 BrinosHeHNUE [ToaroroBka Kk mpakTuue- 36 |OIIK-7, 3amura otuera, OTUET IO
WHAWBUAYAIbHBIX 33724 B | CKAM 3aHATHUSIM, CEMUHA- 11K-2, I'TIO, Tect
paMKax 3Tarna npoeKTa pam [1K-3
Hroro 36
5 CocraBneHue oTuera [TogroroBka k mpakTuue- 30 |OIIK-7, |3amura otdyera, OTYET I1O
CKHM 3aHSITHSIM, CEMHHA- TIK-2, I'TIO, Tect
pam [1K-3
Hroro 30
6 3amura oT4eTa O [ToaroroBka k mpaxkTHye- 6 OIIK-7, |3amura otuera, OTUeT 1O
BBINTOJTHEHHUH HTara CKHUM 3aHSATHSM, CEMHUHA- IIK-2, I'TIO, Tect
MIPOEKTA pam [1K-3
Hroro 6
Hroro 3a cemectp 114
Htoro 114
10. KypcoBasi paGora (IpoexT)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBA€MOCTH 00y4aroumuxcsi

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

DneMeHThI Y4eOHOM

MakcuMaILHBIN

MakcuMaiLHBIN

MakcuMaiibHBIN

Bcero 3a
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Oasi 3a mepuo
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon PHOT
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
4 cemectp
3amuTa oTuera 30 30
Otuet no ['TIO 15 15 40 70
Wroro makcumyM 3a nepu- 15 15 70 100
on
Hapacratomum nurorom 15 30 100 100
11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecyet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeACTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIC TOUKH
bainel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka
> 90% ot MakcuManbHOU cymMMBbl OaioB Ha gaty KT 5
Ot 70% no 89% ot makcumasbHOUM cymMmbl OaiioB Ha aaty KT 4
Ot 60% 10 69% OoT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT 3
< 60% oT MakcuMaIbHOU cCyMMBbI OasuioB Ha naty KT 2

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKTYHAPOIHYIO OLEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY NPEACTaBIeH B TalOmuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

Hrorosas cymma 6aios,
Onenka (I'OC) YYMTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)
4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74 D( )
TOBJICTBOPUTENHHO
3( ) (3autero) i : p
TIOBJIETBOPUTENHHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHo)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)
3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecnevyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. Mapromun, B.W. BBenenue B HaHOTEXHOJOTHIO. [DnekTpoHHbIN pecypc] / B.M. Mapromnus,
B.A. XKa6pes, I"'H. Jlykpsnos, B.A. Tynuk. — Onektpon. gan. — CIIO. : Jlanb, 2012. — 464 c. [Dnex -
TPOHHBIN pecypc]| - Pexxum noctyna: http://e.lanbook.com/book/4310 (mara obpamenus: 24.06.2018).
2. Hanosnektponnka: YuebHoe nocobue / Caxapos HO. B., Tposu II. E. - 2010. 88 c. [Dnek-
TpOHHBIN pecypc]| - Pexxum noctyna: https://edu.tusur.ru/publications/537 (mara obpamenus: 24.06.2018).

12.2. lonoiHuTEIbHAS JIUTEpPaTypa
1. HanorexHonoruu B snextponuke: Monorpadus / H.M. boprapar u ap. pea. FO.A. Yamisirus.
MoOCKOBCKHI TOCYIapCTBEHHBIN HHCTUTYT IEKTPOHHON TexHUKH. — M.: Texnocdepa, 2005. — 446 c. (na-
nuuaue B 6ubmotexke TYCYP - 20 5k3.)
2. 3onpmoBbic HaHOTeXHOJOTHH B AekTpoHuke / B.K. Hepomuu. — M.: Texnocdepa, 2005. — 147
c. (manmuue B 6ubmotexke TYCYP - 9 3k3.)
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3. OcHOBBI HaHOANEKTPOHUKHU: YueOHoe mocobue as By3oB / B.II. Jlparynos, W.I'. Henssect-
Helil, B.A. I'puguun. — 2-e u3n., uct. u gomn. — HoBocubupck: HI'TY, 2004. — 494 [2] c. (Hanmuuue B 610 -
muoteke TYCVYP - 20 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs
1. VYwuebHo-meroauyeckoe nocobue «MaremaTHuueckoe MojenupoBaHue»: s CTyAEeHTOB IO
HanpasieHuto 210100 «OnekrpoHuka u HaHO3IEKTpoHUKa» U 222900 «HaHOoTexHOIOrMM U MHUKPOCH-
creMHas TexHuka» / 3apukoBckas H. B. - 2014. 103 c. [DnexTponHblii pecypc] - Pexum mocryna:
https://edu.tusur.ru/publications/4607 (mara oopamenus: 24.06.2018).

12.3.2. YueOHO-MeTOAMYECKHE IIOCOOMS 1JIs1 JIMI ¢ OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
UHBAJUI0B

Y4eOHO-MeToqMUeCKrne MaTeprabl sl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHMYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJIHMJIOB MPEIOCTABISIOTCS B (popMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS HH(DOPMAIIHH.

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHUst:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B reyaTHou (opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTeJbHOI0 annapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI

1. Hayuno-oOpasoBatensnblii nmopran TYCYP - https://edu.tusur.ru/

2. MWznparenbctBO «Jlauby DnekTpoHHO-OMOIMOTEYHAs cucTema - http://e.lanbook.com/

3. Peructpanus u nareHToBaHue n3o0perenuil http://www.znaktm.ru/patentovanie.html

4. 3ammTa  UHTEIUIEKTyalbHOMN COOCTBEHHOCTHU http://www.znaktm.ru/intellektualnoj-
sobstvennosti.html

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue TUCIUILJIMHBI U TpedyeMoe MPorpaMMHoOe
o0ecneueHue

13.1. O6uue TpeGOBaHNA K MATEPHAJIBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00ecrie4eHHI0
AUCHMILTAHBI

13.1.1. MaTepuaJibHO-TEXHUYECKOE U IPOrPaMMHoe ofecnieyeHne VI NPAKTHYeCKUX 3aHATHI
JlaGoparopusi reTepoCTpYKTYPHOI 3JI€KTPOHUKU M CBETOAMOIHON TEXHUKH
yueOHasi ayMuTopus Ui IPOBEACHUS 3aHATHI 1aO0OpaToOpHOTO TUIIA
634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 216 ayn.
Onucanue UMeroIerocs 000pyI0BaHUs:
- Ontuueckuit YO cnekrpomerp USB2000;
- UK ®ypoe-cnexkrpometp Infralum FT-801 ¢ npucraBkoii Ha oTpaxkeHue;
- PactpoBslii anekrponnslii Mukpockon Hitachi TM-1000 ¢ mukpoananuzaropom Bruker Quantax
50EDX;
- PamanoBckuii cnexktpometp Avantes-532TEC;
- 3mepuTenp napaMeTpoB MOIyIPOBOIHUKOBBIX TPUOOPOB MeTpoHoM-03;
- Muxkpounrepdepometp Jlunnuka MUN-4M;
- Hudposoit RLC-meTp Protek 9216A;
- U3mepurens ummutanca MHUIIN E7-20;
- Komnstorep (4 mr.);
- HoyrOyx;
- Kommnekr cneunanuzupoBanHol yueOHoI mebenu;
- Pabouee mecTo mpermnoiaBares.
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[TporpamMHOe obecrieueHue:
— AvaSoft ThinFilm — USB1
— 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. MaTrepuajbHO-TEXHMYECKOE U IPOrPaMMHOe odecredeHue IS CAMOCTOATEIbHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMITbIOTEPHBIE KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckas obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepimmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, r. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- 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-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTtepuajibHO-TeXHUYECKOe o0ecnedeHre JUCHUIIHHBI VIS JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHMe NUCHUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBbS U MHBAIHMJAMU
OCYILIECTBIISIETCS C UCIIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYEHUS.

[Tpu 3aHATHAX ¢ 0OYyUYaAIOLIUMUCS ¢ HAPYIIEHHUSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB MpueMa/mepena-
4yl yueOHOI nH(OopMaLuy B JOCTYIHBIX (popMax, MOOMIIbHOM cHUCTEMBI NTPENoJaBaHusl sl 00ydaronuxcs
C MHBAJIUAHOCTbIO, TOPTATUBHOM MHIYKIIMOHHOM cHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyyaromyecsi ¢ HapylleHUEeM cilyxa, 000py/l0BaHa KOMITBIOTEPHOM TEXHHKOM, ayIMOTEXHHKOH, BHUJEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUNHON CUCTEMOM.

[Tpu 3aHATHAX C OOYyUYAIOUIUMUCS ¢ HAPYIIEHUsIMU 3PEHUSAMM [IPETyCMOTPEHO HCIIOJIb30BaHUE B
JEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEN A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ 00YYaIOUIMMHCS € HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aANNapaTa HCIoJib-
3YIOTCS aJIbTepHAaTHUBHBIE YCTPOMCTBA BBOAA MH(OPMAIIMU U IpyrHe TEXHUYECKHE CPe/ICTBa IprueMa/mepe-
Jau yuyeOHOM MHpOpPMau B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOYUeHUs JUIs JItoJel ¢ UHBaA-
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JINAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUEC PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITHUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBBIE 3aaHUA
21.]'[5[ OLCHKU CTCIICHU C(bOpMI/IpOBaHHOCTI/I nu ypOBHS[ OCBOCHUA 3aerHHeHHBIX 3a )II/ICI_II/IHJ'II/IHOI\/'I
KOMITETEHITUI MPOBOAMTCS 3aIMTa OTYETOB MIEPE]] ATTECTAIMOHHO-IKCIIEPTHON KOMUCCHEH.

14.1.2. Temsb1 npoekTos I'TTIO
Tembl npoexToB I'TIO ompenenstorcs pyKOBOAUTENSIMHU B 3aBUCHUMOCTH OT CYLIECTBYIOIIMX IIO-
TpeOHOCTEl B HAyYHBIX pa3paboTKax.

14.1.3. Bonpocsl 1u¢depeHIIUPOBAHHOTO 3a4eTa
HuddepeHnmnpoBanHbIil 3a4eT MPOXOIUT B (pOpME 3aIIUTHI TIEpe]l KOMUCCUEH Pe3yabTaToB pado-
ThI, IPOJICTIAHHOM B CEMECTPE, U IPEACTABICHUN OTUYETA.

14.1.4. MeToau4ecKkue peKoMeHIaluu

OO0s13aTenbHBIC ayAUTOpHBIC 3aHATUS 10 AuciuimuHaM ['TIO mpoBoasSTCS KaKIblid YETBEPT B €1 -
ueiii nenpb ['T10. Ha xadenpax coctaBmsieTcst 1 yTBepkaaeTcs rpaduk paboThl MPOEKTHBIX TPYII, C yKa-
3aHUEM BPEMEHU U MECTa NMPOBEACHUS 3aHATHIA.

PykoBoauTenb MpoeKTa CTaBUT KaXKIOMY YYaCTHUKY MHAWBHYaJbHBIE 33J1a4d B COOTBETCTBUHU C
HarpaBJIeHHEM (CIIeHUAIbHOCTHI0) 00ydeHUs U pouieM (Creraan3aiieil) CTyaeHTa.

Kaxnerii atan I'TIO 3akanunBaeTcs 3alIUTON OTUETA C BLICTABJICHHUEM OIICHKH 3a 3Tall. ITOroBrIe
OTUYETHI ¥ OT3bIBBI PYKOBOJUTENS MPUKPETUIAIOTCS K CTPAHULIE TPOCKTA B TEUEHHUE HEJIEIH MOCIIE 3aIUTHI.

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrpaHHYC€HHBIMHA BO3MOKHOCTSAMU
3A0POBbH U HHBAJIHI0B
I[JISI JiuI ¢ OrpaHU4YCHHBIMH BO3MOXKXHOCTAMU 3J0POBbA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
TEJIBHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKa3aH B Ta6J'II/II_[€ 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHLIC MaTepuajibl OUCHUBAHUA IJId JIML C OrpaHUYCHHBIMU BO3MOKXHOCTAMU
310pPOBbA U MHBAJIMJIOB

Kareropuu Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUS

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C napyumeHusMu
ciryxa

[Tpeumy1eCTBEHHO MUCHMEHHAS
poBepKa

C mapymenusasmu | CobeceoBaHme 1Mo BOIpocaMm K 3aueTy, | [IpenmyinecTBeHHO yCTHas MTPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHIUBUYaJIbHO)
C napyueHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJILHOTO CaMOCTOsITEeNIbHbIE PaOOTHI, BONPOCHI K METOAAMHU
anmapara 3a4eTy
C orpannuenusiMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENILHBIE [Ipenmy1iecTBEHHO NPOBEPKa
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOZAMH UCXOJISl U3 COCTOSTHUS
MOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYaroLIerocss HA MOMEHT IPOBEPKU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B
Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB NPEAyCMaTPUBACTCS J10-
cTymHast (hopMma Mpe0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, @ IMEHHO:
- B IleyaTtHoi (opme;
- B IIeYaTHO! (hopMe ¢ YBEITHUEHHBIM HIPUPTOM;
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— B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- METOJIOM YTECHUS aCCUCTCHTOM 3a/IaHuUs BCIYX;

- MPEIOCTABJICHUE 3aJIaHUS C UCTIOIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlumam ¢ OTrpaHWYEHHBIMH BO3MOXXHOCTSIMH 3JIOPOBbSI M MHBAJIHIAM YBEJIHMUYUBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIC BONPOCHL. )i TaKMX 00YYarOIIUXCS MPEIyCMaTPUBACTCS TOCTYII -
Hasi popMa MpeTOCTaBICHHS OTBETOB HA 3a/IaHUs, & IMEHHO:

- MUCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
Bbsl 1 MHBAJIMJIOB 10 JUCUHUIUIMHE MPEIyCMaTPUBACT MpeIoCTaBiIeHue HHpopMaluy B popMax, aaarTH -
POBAaHHLIX K OIrpaHUYCHUAM HUX 300POBbA U BOCIIPUATHA I/IH(l)OpMaHI/II/II

JlJ1s1 1ML ¢ HAPYIIEHUSIMH 3PeHusl:

- B ()OpME IJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEIMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUsSIMH CJIyXa:

- B ()OpMe ITEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JlJ1s1 TN ¢ HAPYIIEHUSIMHM OTIOPHO-IBUTaTEJLHOT0 anmapara:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

HpI/I HeO6XOI[I/IMOCTI/I JJIg JIAL € OTrpaHUYCHHBIMUA BO3MOKHOCTAMMU 30J0POBbA U UHBAJIM0B IIPOILC-
Jlypa OIICHUBAHUSI PE3yJIbTaTOB 00yUYCHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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