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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[lenbto u3yyeHUs AUCHMIUIUHBL "DIEKTpo(dU3UYECKHEe METOJbl HCCIEI0BAaHUS HAHOCTPYKTYP
(T'TIO-3)" B paMKax rpynioBOro MPOEKTHOTO OO0yueHHs ABISETCS MPAKTUUYECKOE 3aKpeIUIeHHe 3HAaHUM 1
HaBBIKOB IPOEKTHON, HAyYHO-UCCIIE0BATEIbCKOM 1 OpraHU3al[MOHHOM JEsITeIbHOCTH B paMKax npodec-
CHOHAJIbHBIX 3a/1a4 110 HANpPaBJICHHUIO IMOArOTOBKU 00y4aroIIerocs.

1.2. 3agaun IMCHMIIINHBI
— 3HaKOMCTBO C KOHCTPYKIIMEH HCCIIEIOBaTEIbCKOW ammapaTypbl, YCIOBUSMH JKCIUTyaTalluy,
COBpPEMEH-HBIMHM METOJIaMU MCCIICOBAHNI, OCBOCHUE CTYJICHTAMH OCHOBHBIX TIPHHITUIIOB PaOOTHI C TIPH -
O0opamu, OJTy4YeHHE MPAKTUYECKUX HABBIKOB MPU MIPOBEICHUN UCCIIEAOBAHMIA.

2. MecTto mucuuniuHbl B ctpykrype OIIOII

HucuumuinHa — «OnekTpogu3nuueckue  MeToabl  uccienoBaHuss — HaHocTpyktyp  (I'TIO-3)»
(b1.B.JIB.6.2) otHOCHUTCH K 670Ky 1 (BapuaTUBHAS 4acTh).

[TpenmecTByOIKUMU AUCUUIUIMHAMY, (POPMUPYIOIIUMH HavYaJdbHbIC 3HaHMS, ABIIOTCA: MHCTpY-
MeHTanbHOe obecnieueHue B HaHoTexHoJoruu (I'TIO-1), MoHHO-TI1a3MEHHbIE TEXHOJIOTUH U3TOTOBICHUS
MHUKpO- 1 HaHOCTPYKTYp (I'TIO-2), Marepuaiibl 31eKTPOHHOM TEXHUKH, TEXHOIOTUS MaTepHaIOB MUKPO-
Y HaHOAJIEKTPOHUKH, PU3KKa KOHIEHCUPOBAHHOTO COCTOSHUS, DU3MKa MIEHOYHBIX HAHOCTPYKTYp, Du-
3MKa MOJIyIIPOBOJHHUKOB.

[TocnenyromumMu JUCHMILIIMHAME SBJISIOTCS: MeToabl aHanu3a U KOHTPOJISl HAHOCTPYKTYPHUPOBaH-
HHBIX MaT€pUAJIOB U CUCTEM, MoENUpOBaHKUE U TPOEKTUPOBAHUE MUKPO- M HaHOcucTeM, [Iponeccsl Mu-
KpO- U HaHOTeXHoJioruu, TexHonornyeckoe 000pynoBanne MUkpo- u HanotexHosoruit (I'TIO-4).

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCIUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HANpaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— IIK-2 roToBHOCTBIO IIPOBOIUTH SKCIEPUMEHTAIBHBIE UCCIECIOBAHNS IO CUHTE3y U AaHAIU3Y
MaTepUaJIoB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOM TEXHUKU;

— IIK-3 rotoBHOCTHIO aHAIM3UPOBATh U CUCTEMATU3UPOBATH PE3YJILTATHI UCCIIEIOBAHUM, IPE.-
CTaBJISATh MaTepHUalibl B BUJEC HAYUYHBIX OTUETOB, MyOIMKALU, IPEe3eHTaLHl;

— TIK-9 roToBHOCTBIO MCHOJIB30BaTh 0A30BOE KOHTPOJIHHO-U3MEPHUTEIILHOE 000pYIOBAaHUE NS
METPOJIOTMYECKOro 00ecTeyeH s UCCaeI0BaHUI U MPOMBIIIJIEHHOTO IPOU3BOICTBa MAaTEPUAJIOB U KOMIIO-
HEHTOB HAaHO- U MUKPOCUCTEMHOM TEXHUKH;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00y4aOLIUICs TOJKEH:

—  3HATh LEJH U 3aJIa4d TPYIIIOBOTO MPOEKTHOTO O0YYEHUS; OCHOBBI IPOEKTHOM JAEATENbHOCTH;
UMHAMBHUAYalIbHbIE 3a1aun B paMmkax [ TIO; MeTononoruueckue OCHOBBI MMPOBEIEHUSI HAYYHBIX HCCIEN0BA-
HUH; (U3nUecKre NMPUHLUIIBI OCHOBHBIX SKCHEPUMEHTAJbHBIX METOJO0B MCCIIEOBAaHUS MaTepuajoB M
CTPYKTYp, UCTIOJIb3yEeMBIX B (PU3UKE U TEXHOJIOTHMH HAHO- U MUKPOCUCTEM, YCIOBUS peanu3alii U rpaHu-
[l IPUMEHEHMS 3TUX METOJ0B; TEHACHLIMM Pa3BUTUS METOAOB XapaKTEpHU3allMM MaTepuajioB U HaHO-
CTPYKTYP.

— yMeThb paboTaTh B COCTaBE NMPOEKTHON I'PYIIBI IPH peaTU3aluu MPOEKTOB; MPAKTUYECKH UC-
N0JIb30BaTh 3HAHUS U HABBIKM B paMKaxX MPOo(eCcCHOHAIBHON NesITeIbHOCTH; BHIOMPATh ONTUMAIIbHBIE Me -
TOJIbI UCCIIEOBAHUS U JUATHOCTUKU HEOOXOJUMBIX CBOMCTB HAHOCTPYKTYP.

—  BJaJAeTh MPOo(peCcCHOHAIBHBIMU HaBBIKAMH PEIIECHUS] UHIANBHYaJIbHBIX 3aj[ay IPH BbIMOJIHE-
HUM NIPOEKTa; MeToaMH 3((HEKTUBHOIO MOMCKa HH(OpPMALUU IO COBPEMEHHBIM METO/IaM HCCIIEI0BAHUM,
0 NEPCIEKTUBHBIX HANPABJICHUAX Pa3BUTHsI YCTPONCTB IJIs U3yUEHUS U aHAJIN3a HAHOCTPYKTYP.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0€MKOCTb JUCLUUILUINHBI cOCTaBIsAeT 6.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
6 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 23
£ 3 88 g
6 cemecTp
1 OnpeneneHue 1enei U 3a/1a4 3Tarna NpoeKTa 6 6 12 ITK-2, ITK-3, T1K-
9
2 Pazpabotka (akTyanu3aius) TEXHUUECKOro 3a/1a- 24 24 48 [K-2, TIK-3, TIK-
HUS dTara IpoeKTa 9
3 [TocTaHOBKAa MHAMBUYAIbHBIX 33]1a4 B paMKax 12 12 24 TIK-2, ITIK-3, TTK-
BBITIOJIHEHHUS JTarla MPOeKTa 9
4 BpInosHEHNE NHAMBHIYAJIbHBIX 33]1a4 B paMKax 36 36 72 [IK-2, IIK-3, TIK-
JTamna npoeKTa 9
5 CocTaBnenue oTuera 18 30 48 TIK-2, IT1K-3, T1K-
9
6 3amuTa oT4eTa O BBIMOJHEHHUH dTama MPoeKTa 6 6 12 TIK-2, ITIK-3, TTK-
9
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

HanotexHonoruu (I'TIO-1)

1 2 3 4 5 6
[TpeamecTByromuye TUCIUTLTHHEL
1 MHctpymeHTanbHOE o0ecrieueHue B . . . n . N
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2 MoHHO-TJ1a3MEHHBIE TEXHOJIOTHH
HU3TOTOBJIICHUS MUKPO- 1 HAHOCTPYKTYP + + + + + +
(I'T1I0-2)
3 Matepuaibl 3JIEKTPOHHON TEXHUKHU + + + + + +
4 TexHonorus MarepuansoB MUKPO- U . . . . . N
HaHODJICKTPOHUKH
5 duszrka KOHAECHCUPOBAHHOIO COCTOS- i N i N i N
HUS
6 dusuka MICHOYHBIX HAHOCTPYKTYP + +
7 ®u3nKa MoJynpoBOJHUKOB + +
[Tocnenyromume TUCIUITITUHBI
1 Meronbl aHaM3a U KOHTPOJI HAHO-
CTPYKTYPUPOBAaHHHBIX MaTCpUaJIOB U + + + + + +
CUCTEM
2 MojaenupoBaHue U MPOESKTUPOBAHUE
Jlep P p + + + + + +

MHUKPO- 1 HAHOCUCTEM
3 IIporieccbl MUKPO- U HAHOTEXHOJIOTUH + + + + + +
4 TexHOIOTHYECK BaHWE MU-

€XHOJIOTHYECKOE o69py)10 aHue . . . . . n
Kpo- u Ha"HoTexHonoru# (I'TI0-4)

5.4. CooTBeTCcTBHE KOMIIETCHUM, JopMHUpPyeMbIX IPH M3YYEHUH AMCHHUILIUHBI, 1 BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU M3YUYEHUHM IUCHUIUIMHBI, M BHJIOB 3aHATHN

MpPEICTaBICHO B Tabmmiie 5.4.

Tabmuna 5.4 — CooTBETCTBHE KOMIETEHIIMN, (POPMUPYEMBIX MIPU U3YUYE€HUH AUCLUIUIUHBI, U BUJOB 3aHS -

THH
§ Bunel 3agstuit
= X
5 2 S
5 & 8 DopMbI KOHTPOJIS
= 5 =
5] o ®
b7 = @)
TIK-2 + + 3amura otuera, Otuer no I'TIO, Tect
TIK-3 + + 3amura otuera, OTuer no I'TIO, Tect
TIK-9 + + 3amura otuera, OTuer no I'TIO, Tect

6. UaTepakTuBHBIC MeTOABI M ()OPMBI OPraHU3ANMHU 00yUCHHUS
TexHOoI0ruu UHTEPAKTUBHOTO O0yUYEeHHsI IPU pa3HbIX (POpMax 3aHATUHN NpUBEEHBI B Tabauie 6.1.
Tabmuia 6.1 — TexHoIOrMM HHTEPAKTUBHOTO 00yUYEeHUs IPU Pa3HbIX (GOpMaxX 3aHITUN

HNurepakTuBHBIC
MeToabl MPAKTUYECKHUE Bceero, 1
3aHATHUSA, T
6 cemecTp
Pa3pabotka mpoekra 20 20
Pemenne cutyalimoHHbIX 3a1a4 10 10
Pabora B xomanie 6 6
HWroro 3a cemectp: 36 36
Hroro 36 36

CornacosaHa Ha noprane Ne 34228



7. JIaGopaTtopHbie padoThI

He npenycmotrpeno PVYII.

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDI)

HaumeHoBaHMe NpakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeneHo B Tabnuue 8.1.
Tabmuua 8.1 — HaumeHoBaHMEe NPaKTUYECKUX 3aHATUHN (CEMHUHAPOB)

3 z S
: | i
= > O
Ha3Banus paznenos HaumeHoBaHNe IPaKTUYECKHUX 3aHATHH (CEMUHApOB) | = & &5
= | i
2 o2
- e =
6 cemecTp
1 Onpenenenue neneit u | [locraBka neneut u 3agad 3tana npoekra ['TIO. 6 I1K-2, TIK-
3aJ1a4 JTara mpoeKTa Hroro 3, I1IK-9
2 Pa3zpabotka Opranuzanus HaydyHbIX UccieaoBanuil. Texnuueckoe 24 |TIK-2, TIK-
(akTyanmuzarus) 3a/IaHKe B KaJIeHAapHbIi tu1ad. O030p HAy9HO-TEXHHU- 3, I1IK-9
TEXHUYECKOI'0 3aJaHUs yeckoil nHpopmanuu. Pabora B Hay4YHO-TEXHUYECKOM
JTana MpoeKTa o6ubimoreke, nouck B cetu VHTepHer.
Hroro 24
3 IlocTanoBKa OnexkTpoduznyecKkue MEeToAbl U3SMEPEHUN 1 KOHTPO- 12 IIK-2, TIK-
VHJVBHIyQJIbHBIX 3314 B | JIsI: METO/bI N3MEPEHUSI IOBEPXHOCTHOTO U YJIEIBHOTO 3, [IK-9
paMKax BBIIIOJHEHMS COIIPOTUBJICHMSI, METObl N3MEPEHMSI KOHIIEHTPALUU U
JTana npoexTa MOJIBUKHOCTU HOCHUTENEH 3apsiia, METO/Ibl U3MEPEHUs
IIapaMeTpOB HEPAaBHOBECHBIX HOCUTENEH 3apsaa, Me-
TOJIbI UCCIIEIOBAHUS XapaKTEPUCTUK JTUAIEKTPUKOB U
IPaHULBl JUAJIEKTPUK-TI0aypoBoaHuk (MAII-cTpyk-
Typhl).ONTHYECKUE METO/IbI U3MEPEHUI: METO/IbI U3-
MEPEHMSI TOJIIMHBI TIOJTYITPOBOAHUKOBBIX CIIOEB, CIIO-
€B MeTaJljIa, TUAJIEKTPUUECKHUX IUIEHOK, METO/bI U3Me-
peHus penbeda noBepxHocTH (MHTEpdepoMeTpus B
BuanumoM MK-ceere, UK-®Oypbe criekTpockonus, -
muncomerpust). [loctaHoBka 1 popMyaMpoBKa UHAU-
BUIyaJIbHBIX 3aJ1au.
Hroro 12
4 BrinosHeHue DU3UKO-aHATUTUYECKUE METOJIbI U3MEPEHUI: METOIbI 36 T1K-2, IIK-
WH/IMBUIYAIbHBIX 33/1a4 B | U3MEPEHUS KOHIICHTPALUU IpUMecei u Tonorpadpust 3, IIK-9
paMKax 3ramna IpoeKTa IIOBEPXHOCTH U KPUCTAIIMYECKON CTPYKTYPhI
(yneTpaduoneroBas U peHTTEHOBCKAs CIIEKTPOCKO-
s, OKe-CIEeKTPOCKONHNS, PEHTTEHOBCKUI MUKPO-
aHaJIU3, MacC-CIIEKTPOCKOINS BTOPUYHBIX HOHOB,
CIEKTPOCKONUS KOMOMHAIIMOHHOI'O PACCESIHUS CBETA,
IIPOCBEUYMBAIOLIASL U PACTPOBAsi JIEKTPOHHAS MUKPO-
CKonusl, AU paKkMOHHbIE METO/IBI.) MeToIbl MesxoIIe-
PaALMOHHOTO KOHTPOJISI B IPOU3BOJACTBE CBEPX-
OO0JIBLIMX UHTErPAJIbHBIX CXEM, B TOM YHCIIE METO/IbI
TECTOBOTO KOHTPOJISl. METO/IbI CTaTUCTHUYECKON 00pa-
OOTKH pe3y/bTaToB U3MEPEHUH.
Hroro 36
5 CocraBneHue oTueTa Amnanus u ohopmiIeHHE PE3yIbTaTOB HAYYHBIX HCCIIe- 18  IIK-2, TIK-
noBanuid. Cucremaruzanus u opopmiIeHUE pe3yibTa- 3, [IK-9
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TOB, MMOJIFOTOBKA MaTepuaioB B Buje otyera. [loaro-
TOBKa U 0()OpMIIEHHE MaTePHAJIOB UCCIICTOBAaHUN B
Buje myonukanuu. [ToAroroBka ycTHOTO BBICTYILIIE-
HUSA U NIPE3CHTAIUH.

Hroro 18
6 3ammra oTyera o [TyOGnuyHas 3amuTa oTyeTa. I1K-2, ITK-
BBITIOJIHEHUM dTaria Hroro 3, I1IK-9
MPOEKTa
Hroro 3a cemectp 102

9. CamocrosiTesqibHasi padoTa

Bunel camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH IPEICTaBICHbI B

Tabimie 9.1.
Tabmuma 9.1 — Buibl caMOCTOSATEIBHON pa0OThI, TPYIOEMKOCTh M JOPMHUPYEMBIE KOMIICTCHIIUN
3 3 g
s | %
Buner camocTosaTensHON & >~ ©
HazBanus pasnenos Z 7 = @®opMBI KOHTPOJIS
paboTsl 2 s 2
X S
Y Qo 2
~ S/
6 cemecTp
1 Onpenenenuie ueneid 1 | IloaroroBka k nmpakTuue- 6 TIK-2, 3amura otyera, OTUET IO
3a7a4 dTarna npoeKkTa CKHM 3aHSITHSIM, CECMHHA- IIK-3, I'TIO, Tect
pam [IK-9
HUroro 6
2 Pa3zpaboTka IToaroroBka K mpaxkTuye- 24 | 1IK-2, 3amuTa otyera, OTYeT 110
(akTyanmuzarusi) CKHM 3aHSATHSAM, CEMHHA- ITK-3, I'TIO, Tect
TEXHUYECKOIO 3a1aHUs pam I1K-9
JTamna npoeKTa Wroro 24
3 ITocTaHOBKa [ToaroroBka k mpakTuue- 12 |1IK-2, 3amuTa otyera, OTYET IO
VHIUBUAYAIBHBIX 3a7a4 B | CKUM 3aHATHUAM, CEMUHA- TIK-3, I'TIO, Tect
paMKax BBIIIOJIHEHUS pam IK-9
JTana npoexTa Wroro 12
4 BrImtoiiHEHIE [ToaroroBka k mpakTuue- 36 |IIK-2, 3amura otuera, OT4ET IO
WHIUBUYaJIbHBIX 33J1a4 B | CKUM 3aHSTUSM, CEMUHA- TIK-3, I'TIO, Tect
paMKax 3Tamna MmpoeKTa pam I1K-9
Hroro 36
5 CocTaBleHHE OTUETA [ToaroroBka Kk mpakTuue- 30 |IIK-2, 3amura otuera, OTYET IO
CKHMM 3aHSITHSIM, CEMHUHA- 11K-3, I'TIO, Tect
pam [IK-9
Hroro 30
6 3amura otdeTa 0O [TogroroBka Kk mpakTuue- 6 IIK-2, 3amuTta otyera, OTYET IO
BBINIOJTHEHNUH dTara CKHM 3aHSITHSIM, CEMHHA- TIK-3, I'TIO, Tect
IIPOEKTa pam I1K-9
Uroro 6
Hroro 3a cemectp 114
Htoro 114
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10. KypcoBasi paGoTa (IpoexT)

He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA

. . MaxkcumanbHbIN
. MaxkcumanbHbIN MaxkcuMabHBIH
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
6 cemecTp
3amuTa oT4eTa 30 30
Otuer no I'TIO 15 15 40 70
Hrtoro makcumyM 3a nepu- 15 15 70 100
on
Hapacraromum ntorom 15 30 100 100
11.2. Ilepecyer 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabuune 11.2.
Tabmuma 11.2 — Ilepecuer 6aJU10B B OIICHKH 32 KOHTPOJIBbHBIE TOUKH
banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumanbHO cymmbl OansoB Ha Aaty KT 4
Ot 60% 1o 69% ot makcumasibHON cymMbl OaiioB Ha aaty KT 3
< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha gaty KT 2

11.3. IlepecueT cymMmMbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY

[Tepecuer cymMbl OaJIJIOB B TPAAMLMOHHYIO U MEXIYHAPOIHYIO OIICHKY INpEJICTaBleH B TabJHIe
11.3.

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

Nrorosas cymma 0asios,
Onenka (I'OC) YYHUTBIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4YHO) (3aYTEHO) 90 - 100 A (0oTU4HO)
85 -89 B (o4enp xoporiio)
4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1o)
70 - 74 D( )
TOBJICTBOPUTEILHO
3 Y ) 65 - 69 Y P
TOBJIETBOPUTENIBHO) (3a4TE€HO
Y P 60 - 64 E (mocpencTBeHHO)
2 (HCYROBIICTBOPHTENLHO) (HE Hwmxe 60 6ammos F (HeynoBneTBOpHUTENHHO)
3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecTieYeHrue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa
1. Cwmupnos, C.B. Meroasl 1 000pyIoBaHHE KOHTPOJIS MMapaMeTPOB TEXHOJIOIMYECKUX MpoIiec-
COB TIPOW3BOJICTBA HAHOTETEPOCTPYKTYP M HAHOTETEPOCTPYKTYPHBIX MOHOJHUTHBIX MHTETPATBHBIX CXEM.
[DneKTpoHHBIN pecypc] — OnekTpoH. jaH. — M.: TYCVYP, 2010. — 115 c. [OnexTponHslii pecypc] - Pe-
UM jpoctyna: http://e.lanbook.com/book/4968 (nara obpamenus: 25.06.2018).
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12.2. lonotHUTEILHAS JTATEPATYpPa

1. Kupumnosckuii, B.K. CoBpeMeHHbIE ONTUYECKUE HCCIECIOBAHUS U WU3MEPEHUA. [DIEKTPOH-
HBII pecypc] — Dnekrpon. nan. — CIIO. : Jlanp, 2010. — 304 c. [DnekTpoHHsI pecypc] - Pexum 1o -
cryma: http://e.lanbook.com/book/555 (mara obpamenus: 25.06.2018).

2. Hanorexnonoruu B anektponuke: Monorpadus / H.U. Boprapar u ap. pea. FO.A. Yamisirus.
MOCKOBCKHI TOCYIaPCTBEHHBIN HHCTUTYT JICKTPOHHON TexHUKU. — M.: TexHocdepa, 2005. — 446 c. (Ha-
anune B onbamoreke TYCVYP - 20 5k3.)

3. bpangon [l., Kanpan Y. Mukpoctpyktypa MatepranoB. MeToapl UCCIeA0BaHUS U KOHTPOJIS:
yuebHoe nocobue i By30B: mep. ¢ anrL; pen. Ilep. C.JI. baxenos, non. K . 3 O.B. Eropos. — M.:
Texnocdepa, 2004. — 377 c. (nanuune B Oubmmoreke TYCVYP - 8 2k3.)

4. bpannon /[I., Kanpan Y. MukpocTpykTypa marepuanoB. MeToapl UCCIEA0BaHUS U KOHTPOJIA:
Yyebnoe nmocobue ais By30B: [lep. ¢ anrn.; pen. Ilep.: C.JI, baxxenos; aBr. [lonomnenus: O.B. Eroposa. —
M.: Texnocdepa, 2006. — 377 c. (Hanuuue B 6ubmoreke TYCVYP - 5 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs
1. Meroapl aHalM3a W KOHTPOJISI HAHOCTPYKTYPHUPOBAHHBIX MaTepuajioB W CHCTEM: Y4eOHO-
METOIMYECKOE MOCOOME MO MPAKTHUYECKUM 3aHATHSIM M CaMOCTOSTEeNbHON pabore / Ynctoenosa U. A.,
CmupnoB C. B. - 2018. 53 c. [OnekrpoHHwli pecypc] - Pexum  pgoctymna:
https://edu.tusur.ru/publications/7451 (mara o6pamenus: 25.06.2018).

12.3.2. YueOHO-MeTOAMYECKHE MOCOOMS 1JIs1 JIMI C OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIUI0B

Y4eOHO-MeTOqMUeCKre MaTeprabl ISl CAaMOCTOSTEIbHON U ayTUTOPHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHNYEHHBIMI BO3MOKHOCTSIMU 37I0POBBSI 1 MHBAJHJIOB MPEIOCTABISIOTCS B (opMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS HH(DOPMAIIHH.

JI1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou (opme.

J1s1 1M1 ¢ HAapylIIeHUsIMM ONIOPHO-ABUTaTeJIbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

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

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

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

3. Peructpanus u nareHToBaHHe n300perenuil http://www.znaktm.ru/patentovanie.html

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

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

13.1. O6uue TpedGOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecIie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJibHO-TEXHUYeCKOE U IPOrPaMMHoOe 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 anektponnslii Mukpockon Hitachi TM-1000 ¢ mukpoananuzaropom Bruker Quantax
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50EDX;
- PamanoBckuii cnektpometp Avantes-532TEC;
- 3mepuTens mapaMeTpoB MOIYIPOBOJHUKOBBIX MTprOopoB MeTrponom-03;
- Mukpountepdepometp Jlunnunka MUN-4M;
- Hudposoit RLC-meTp Protek 9216A;
- U3meputens ummuranca MHUIIA E7-20;
- Komnstorep (4 mir.);
- HoyrbyK;
- Kommutekt cienmanuzupoBanHoi yueOHoOW Mebenu;
- PaGouee mecTo mpernoaBares.
[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
Jiist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMITBIOTEPHBIE 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, Bepmmmauna ynuna, 1. 47, 126 ayz.;
- 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-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[lepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHre JUCHUIIHHBI VIS JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B
OcBoeHHe NUCHUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0pPOBbS U MHBAIHMJAMU
OCYILIECTBIISIETCS C UCIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.
[Tpu 3aHATHAX ¢ 0OYyUYaAIOLIUMUCS ¢ HAPYIIEHHUSIMH CJIyXa [PEeTyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB MpueMa/mepena-
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4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CHCTEMBI MTPEToiaBaHus il 00YJatOLTHXCsI
C MHBAJIMIHOCTBIO, TOPTATUBHON MHIYKIIMOHHOMN CUCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYILIEHUSIMH 3PEeHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JICKIMOHHBIX U YUeOHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jnaud yaeOHOM MHGPOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHOW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUIHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITHM 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. Tems1 npoekTos I'TTIO
Temsbl npoexToB I'TIO ompenenstorcs pyKOBOAUTENSIMHU B 3aBUCHMOCTH OT CYIIECTBYIOIIMX IIO-
TpeOHOCTEl B HAyYHBIX pa3paboTKax.

14.1.3. Bonpocsl 1n¢depeHIIUPOBAHHOIO 3a4eTa
HuddepeHnmrpoBanHbIil 3a4eT MPOXOAUT B (pOpME 3aIIUTHI TIEpe]l KOMUCCUEH Pe3yabTaToB pado-
ThI, IPOJICTIAHHOM B CEMECTPE, U IPEICTABICHUN OTUETA.

14.1.4. MeToau4ecKkue peKoMeHIaluu

OO0s13aTenbHBIC ayAUTOPHBIC 3aHATUS 10 AuciuimuHaM ['TIO mpoBoasSTCS KaKIblid YETBEPT B €1 -
ueiii nenpb ['T1O. Ha xadenpax cocraBmsieTcst 1 yTBepkaaeTcs rpaduk padoThl MPOEKTHBIX TPYII, C yKa-
3aHUEM BPEMEHU U MECTa NMPOBEACHUS 3aHATHIA.

PykoBoauTenb MpoeKTa CTaBUT KaXKJIOMY YYaCTHUKY MHIWBHYaJbHBIE 33]1a4d 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 MIPUKPETUIAIOTCS K CTPAHULIE TPOCKTA B TEUCHHUE HEJIEH MOCIIE 3aIUTHI.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOTMOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHb KOTOPBIX YKa3aH B Tabmulie 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyJaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

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

C napyumeHusMu
ciryxa

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C mapymenusasmu | CobeceoBaHme 1Mo BOIpocaMm K 3a4ueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHOUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJILHOTO CaMOCTOsITeNIbHbIE PaOOTHI, BONPOCHI K METOJAMHU
anmapara 3a4eTy
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C OTpaHUYCHUAMMU I10 TCCTBI, INHMCHbMCHHBIC CaMOCTOATCIBHBIC HpeI/IMYH_IeCTBeHHO IIPpOBCpPKa
O6HI€M€I[I/IIII/IHCKI/IM pa60TI)I, BOIIPOCHI K 3a4€TYy, METOAAMHU UCXOAA U3 COCTOSAHUSA
INOKa3aHUsAM KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBCThBI o6yqa10meroc;1 Ha MOMCHT ITPOBCPKU

14.3. Meroauyeckue peKOMEHIAUMH 110 OLEHOYHBIM MATEepPHaIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis nMI ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLIEHOUYHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs peycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCLUUIUIMHE MPEIyCMaTPUBACT MPEAoCTaBIeHne HHpopManuu B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS M BOCIPUATHS HH(POpMALIUK:

JL1s1 ML ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

ITpn HEOOXoMUMOCTH /TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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