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VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (rpo¢uis) / crienpanu3anus: MUHKpPO31eKTPOHHKA U TBEPA0TeIbHAs 3J1eKTPOHHKA
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1 [IpakTrueckue 3aHATHA 108 108 4acoB
2 Bcero aymuTopHbIX 3aHATUN 108 108 4acoB
3 W3 HuX B HHTEpaKTUBHOU (popme 10 10 4acoB
4 CamocTosiTenbpHas padboTa 108 108 4acoB
5 Bcero (0e3 ax3aMeHa) 216 216 4acoB
6 OO0m1as Tpy10eMKOCTh 216 216 4acoB
6.0 6.0 3.E.
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Hexkan ©@OT A. U. Bopounn
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[enbto n3ydeHus AUCUUIUIMHBI ""TeXHONIorus u3roToaeHus: Mukpo- 1 HaHoctpykryp (I'TIO 4)" B
paMKax TPYIIOBOTO MPOEKTHOTO OOy4deHHs SBISETCA MPAKTUUYECKOE 3aKpeIyICHHE 3HAHUN U HaBBIKOB
IIPOEKTHOM, Hay4YHO-UCCIIEOBATENIbCKON U OPraHu3allMOHHON JeSTeIbHOCTH B paMKax IpodeccuoHalb-
HBIX 3a]1a4 10 HAIIPABJICHUIO MOJrOTOBKH 00yJaroIerocs.

1.2. 3agaun IMCHMIIINHBI
—  3HaKOMCTBO C METOJIJaMU U3TOTOBJIEHUSI MUKPO- U HAHOCTPYKTYP, U3yUeHHE OA30BBIX MPOIIEC-
COB U 000PYJIOBaHMS, UCTIONB3YEMBIX B TPAIUIIMOHHBIX MUKPO- H HAHOTEXHOJIOTHSAX, METOJIaMU TEXHOJIO -
TUYECKOM MOJATOTOBKH MAaTEPUAJIOB U MPOBEACHUS PACUETOB MapaMeTPOB MUKPO- U HAHOCTPYKTYP.

2. MecTto mucuuniuHbl B ctpykrype OIIOII

JucuumuinHa « TexHOMorust u3rotoiaeHus Mukpo- u Hanoctpyktyp (I'TIO 4)» (b1.B.[1B.7.2) ot-
HOCHTCS K 010Ky 1 (BapuaTHUBHAas 4acTh).

[TpenmecTByOIMMU JUCUUIUIMHAMY, (OPMUPYIOIIMMHU HayaJlbHbIE 3HAHUS, SBIAIOTCA: MeTobl
aHaIM3a U KOHTPOJISI HAHOCTPYKTYPUPOBAHHHBIX MaTepUalIoB U cucTeM, OCHOBBI TEXHOJIOTHH AJIEKTPOH-
HOW KOMITOHEHTHOW 0a3bl, TeXHOIOTHsI MaTepHajoB MUKPO- U HAHOIJIEKTPOHUKH, PU3UKA MICHOYHBIX
HAHOCTPYKTYD.

[Tocnenyromumy JUCHMILIIMHAMU SBJSIIOTCS: MoaenupoBaHue U IpOEKTUPOBAaHUE MUKPO- U HAHO-
cucreM, [Iponeccel MUKPO- M1 HAHOTEXHOJIOTHH, TEXHOIOIUSI KPEMHHUEBOW HaHOMIEKTPOHUKH.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHUIIMHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HAMpaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH!

— IIK-3 roToBHOCTBIO aHAIM3UPOBATh U CUCTEMATU3UPOBATH PE3YJIBTATHI UCCIIEN0BAaHUM, IPEL-
CTaBJISATh MaTepHUalibl B BUJE HAyUYHBIX OTUETOB, MyOIMKALM, IPEe3eHTaLHl;

— TIK-8 cnocoOHOCTHIO BBHITIOJNHATH PAaOOTHI MO TEXHOJOTUYECKON IMOATOTOBKE IMPOU3BOJCTBA
MaTEpUAJIOB U U3JEIUHN 3JIEKTPOHHOU TEXHUKY;

— IICK-2 roToBHOCTBIO K MPUMEHEHUIO COBPEMEHHBIX TEXHOJIOIMYECKHUX MPOLECCOB U TEXHO-
JIOTHYECKOro 000pyA0BaHMs Ha dTanax pa3padoTKH U MPOU3BOJCTBA U3JIEIHI MUKPOAJIEKTPOHUKH U TBEP-
JIOTEJIBHOU JIEKTPOHUKH;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00YyJaOLIUICs TOJKEH:

—  3HATh LEJH U 3aJIa4d TPYIIIOBOrO MPOEKTHOTO 00YUYEHUS; OCHOBBI TPOEKTHOM JAEATENbHOCTH;
WHIUBHIyaJIbHBIE 3a7a4d B paMkax [TIO; meTonomornueckue 0CHOBBI IPOBEACHNS HAyYHBIX HCCIIEI0BA-
HUH; (U3NKO-XMMUYECKHE M TEXHOJOTMYECKHUE OCHOBBI MPOIECCOB M3TOTOBICHUS MUKPO- U HAHOCTPYK -
Typ, TUIOBbIE TEXHOJOTHYECKHE MPOIECChl X M3TOTOBJICHMS; TpeOOBaHUs, MPEabsBIsIeMble K (opMe U
COJIEP)KaHUIO HAYYHBIX OTYETOB, TyOIMKAIMi, IPEe3eHTaIHH.

— yMmeThb paboTaTh B COCTaBE MPOEKTHOM TPYIIIbI IPU peaTu3alii IPOEKTOB; MPAKTUYECKH HC-
N0JIb30BaTh 3HAHMS U HABBIKM B PAMKax NMpo(ecCHOHATbHON NEATENIbHOCTH; BbIOMpPATh ONTHMAJbHbIE
TEXHOJIOTUYECKHUE IPOLECCHI, UX IOCJIECI0BATEIIBHOCTH U KOHTPOJIBHO-U3MEPUTEIIbHBIE ONEpaluu Ul
IPOM3BOJCTBA U3/IEIUIl HAHO- U MUKPOCUCTEM; (DOPMYIMPOBATh OCHOBHBIE PE3ybTaThl paOOTHI U OLIEHH -
BaThb UX 3HAYMMOCTB JJIS IPEJICTABICHHUS MAaTEPHAJIOB B BUJIE OTYETOB M ITyOJIMKAITHH.

—  BJaJeTh IPO(PECCHOHAIBHBIMU HaBbIKAMH PEIEHUs MHAMBHYaIbHbBIX 3ajjad IPH BBIMOJIHE-
HUH NPOEKTA; HaBBIKAMHU peasn3alliil COBPEMEHHBIX CIIOCOOOB HAHECEHUs, YAAICHUS U MOAUDUITUPOBa-
HUSI MaTepHAJIOB IIPU CO3JaHUU MHUKpPO- U HAHOCTPYKTYpP; HaBbIKAMH PabOThl HA TEXHOJOIMYECKOM 000-
PYZIOBaHUH, UCHOJIB3YEMOM B MPOHM3BOJCTBE AJIEMEHTOB 3JIEKTPOHHOW KOMITIOHEHTHOH 0a3bl; BBIOIHSATH
IPOM3BOJCTBEHHBIE 3aJlaHUsI MO TEXHOJIOTMYECKOM MOArOTOBKE MPOU3BOJCTBA MATEPUAIOB U NMPHOOPOB
MUKPO- U HAHOJIEKTPOHUKH; HaBbIKAMH aHAJIN3a U CUCTEMATU3aLUU PE3yJIbTaTOB UCCIIENOBAHUN U TIPE.I-
CTaBJICHHA UX B PA3JIMYHOM BHUJE.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIHUILTHHBI COCTABIISACT 6.0 3a4eTHBIX €AWHUIILI U MIPEJICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
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7 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 108 108
[IpakTnueckue 3aHATHS 108 108
W3 Hux B uHTEpakTUBHON (hopme 10 10
CamocTosiTenbpHas paboTa (Bcero) 108 108
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 108 108
Bcero (0e3 ax3amena) 216 216
OO01mas Tpy10eMKOCTb, 4 216 216
3auetHble EauHunb! 6.0 6.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI
Paznenbl nMCUMIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

~ Q
7, ol 2 2 2 g
= o) 2 % o E
S < 5o )
Ha3Banus paznenoB 1UCHUILIAHBL ) o, o 2 & &
& =
g 2 S o 2 S
= o 48 &¢
7 cemecTp
1 Onpenenenue uenen u 3agad dTana NpoeKTa 6 6 12 TIK-3, TIK-8,
TIICK-2
2 Pa3pabotka (akTyanu3aius) TEXHUYECKOro 3a/1a- 24 24 48 [IK-3, TIK-8,
HUs JTara IIpoeKTa [ICK-2
3 IlocTaHOBKa MHAMBUAYAIBHBIX 3a7a4 B paMKax 12 12 24 I1K-3, TIK-8,
BBIIIOJIHEHHUS dTalla IIPOeKTa [1CK-2
4 BplnoaHEeHUE MHAMBUIYAJIbHBIX 33/1a4 B paMKax 42 30 72 T1K-3, TIK-8,
JTarna npoeKTa [ICK-2
5 CocraBieHue oT4eTa 18 30 48 T1K-3, TIK-8,
IICK-2
6 3ammTa OTYeTa O BBHIMOJIHEHUH 3TAra MPOEKTa 6 6 12 T1K-3, TIK-8,
TIICK-2
Hroro 3a cemectp 108 108 216
Htoro 108 108 216

5.2. Conep:xanue pa3aesioB TMCUUILIMHBI (110 JEKIHSIM)
He npenycmorpeno PVYII.

5.3. Paznenbl JMCUMILVIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmensl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIUMHU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCHUTUIMHBI M MeXKAUCIUITNHAPHBIEC CBSI3U

Ne paznenoB qaHHOW AUCHIUTUIINHBL, 1711 KOTOPBIX HEOOXOIUMO
HauMeHOBaHME TUCIUILINH U3yueHue o0ecreunBaroIuX U 00eCeunBaeMbIX JUCIUILTUH

1 2 3 4 5 6
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[IpeamecTByromue TUCUUTIITUHBI
1 Metoap! aHanu3a U KOHTPOJISE HAHO-
CTPYKTYPUPOBAHHHEIX MaTEpPUAJIOB U + + + + + +
CUCTEM
2 OCHOBBI TEXHOJIOTUH 3IEKTPOHHOU
OcHo €XHOJIOTHH JEKTPOHHO . . . . . N
KOMIIOHEHTHOU 0a3bl
3 TexHonorusi MaTepUaiOB MUKPO- U
CXHOJIO cprajo po + + + + + +
HAHO3JIEKTPOHHUKHU
4 ®du3uka MIEHOYHBIX HAHOCTPYKTYP + + + + + +
[Tocnenyromye qUCHUIIIIUHBI
1M WPOBAHUE U MTPOCKTUPOBAHU
OJICIIMPOBAHUE U NTPOEKTUPOBAHUE . . . . . n
MHUKPO- U1 HAHOCUCTEM
2 IIponeccsl MUKPO- M1 HAHOTEXHOJIOTUH + + + + + +
TexHonorust KPEMHUEBOUW HaH K-
3 Texnono PEMHUEBON HAHORJIE . i . i L+ n
TPOHUKHU

5.4. CooTBeTcTBHE KOMIIETeHINI, (pOpMUPYEMBbIX PH U3YYECHUHU AUCUMILIMHBI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX MPU HM3YYEHUHM IUCLMIUIMHBI, M BHJOB 3aHATHH

IpeJCTaBIeHO B Tabnuie 5.4.

Tabmuua 5.4 — CooTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MTPH U3YYEHUH JUCIUILTUHBI, U BUIOB 3aHS -

THH
§ Bunnl 3anstuit
= X
5 5 =
5 & s DopMBI KOHTPOJIS
= = S
S [ =
7 = @)
TIK-3 + + 3amuTa otyera, Otuet mo I'TIO, Tect
TIK-8 + + 3amura otyera, OTuer no I'TIO, Tect
IICK-2 + + 3amura otuera, Otuer no I'TIO, Tect

6. UnTepakTBHBbIE MeTOABbI M (OPMBI OPraHU3aALMU 00yYeHH s
TexXHOIOTUH HHTEPAKTUBHOTO O0YUICHHUSI PU pa3HbIX (popMax 3aHATUH MpUBEIACHBI B Tabmwuie 6.1.
Tabaua 6.1 — TeXHOIOTMH MHTEPAKTUBHOTO O0YUYEHHS ITPH Pa3HbIX (hopMax 3aHATHI

WnuTepakTuBHbIE
Meronbl [IPaKTUYECKUE Bcero, u
3aHATHS, U
7 cemecTp
PazpaboTtka nmpoekra
Pemenne cutyallmoHHBIX 3a1a4
Pa6ora B komanze
Hroro 3a cemectp: 10 10
Hroro 10

7. JlabopaTtopHble paGoThl

He npenycmorpeno PVYIIL.

8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)
HanmeHnoBaHMe MpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmiie §.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
& o 2
= Sl
7 cemecTp
1 Onpenenenne uenet u | [locraBka nenei u 3amad stamna npoekra ['TIO. 6 T1IK-3, TIK-
3a7a4 JTarna npoeKkTa Hroro 8, IICK-2
2 Pazpabotka Opranuzanus Hay4HbIX UCCIIeOBaHUN. TexHuueckoe 24 |1IK-3, IIK-
(akTyanmuzarus) 3aJlaHue B KaJIeHIapHbId miaH. O030p HaydIHO-TEXHH- 8, [ICK-2
TEXHUYECKOIo 331aHusl | yecko uHpopmanmu. Pabota B HayyHO-TEXHUUYECKON
JTana npoexTa O6ubnMoTexe, MOUCK B ceTh MHTepHeT.
Uroro 24
3 IlocTaHoBKa TenaeHMH pa3BUTHS COBPEMEHHOM TEXHOJIOTUHN MU- 12 TIK-3, TIK-
MHAVBUAYAIBHBIX 3a/1a4 B | KPO- U HAHOCTPYKTYp. TexHomornveckue cpeasl. Yu- 8, IICK-2
paMKax BBIOJIHEHUS CTbIE€ IPOU3BOJICTBEHHBIE NTOMelIeHus. XKuakue xu-
JTana npoeKTa MHUYECKHE U ra3000pa3Hbie cpeabl. O4YrncTKa ra3oB.
Ounctka Bogpl. ['a30BbIe pa3psibl. MarHeTpoOHHBIN
paspsa. Pa3psn B yca0BHSIX 3JIEKTPOHHOTO LIUKJIO-
TPOHHOT'O pe30oHaHca. Pa3psy Ha reInKOHOBBIX BOJI-
HaxX. PU3NKO-XUMHUECKHE MPOLIECCH] B TEXHOJIOTUU
MUKpPO- U HAaHOCTPYKTYp. BakyymHbIe U ra3ogasHsle
MeTo/bl AnUTaKcuu. MoHHast uMiianTanust. MeTtoabl
nurorpadun. oromurorpadusi. DINEKTPOHHAS JTUTO-
rpadus. Monnas nutorpadus. [locranoBka u popmy-
JMPOBKA MHIAMBUyaIbHBIX 3aj1ay.
Hroro 12
4 BpinonHeHue KonTpoas napameTpoB MUKPO- U HAHOCTPYKTYP. 42 |1IK-3, IIK-
MHAMBUAYAJIbHBIX 3a/1a4 B | DJIEKTpOHHAs MUKpockomus. [IpocBeunBaromas sek- 8, IICK-2
paMKax 3Tara mpoeKTa TpOoHHAast MUKpocKkonusi. CkaHUpYIOLIast TyHHEJIbHas
MHUKPOCKOIUS. DINEKTPOHHASI MUKPOCKOIIHS FeTepOo-
CTPYKTYp. ATOMHasl CHJI0Bast MUKpockonus. CekTpo-
ckonus. PeHTreHoBckuil Mukpoanaims. Texnonornye-
CKOe 000pyI0BaHUE I U3TOTOBJICHUS] MUKPO- U Ha-
HOCTPYKTYp. YCTaHOBKa 3JI€KTPOHHO-IYy4€BOIO Halbl-
neHus. BakyyMHOe HalblIMTENbHOE 000PYIOBAHHE.
MarsneTpoHHasi BAKyyMHasl yCTaHOBKA.
Hroro 42
5 CocraBieHue oT4eTa AHanu3 u 0ohopMIICHHE PE3YJIbTATOB HAyYHBIX UCCIIe- 18 I1K-3, T1K-
noBanuil. Cuctemaruszanus u ohpopMIICHHE pe3yibTa- 8, IICK-2
TOB, IIOATOTOBKA MaTepuanoB B Buae otdera. [loaro-
TOBKa U 0()OpMIIEHHE MAaTePHAJIOB UCCIICIOBAaHUN B
Buje myonukanuu. I1oaroToBka ycTHOro BBICTYILIE-
HUS U IIPE3EHTALNH.
Hroro 18
6 3amuTa oTyeTa o [TyOnuunas 3ammra oTyeTa. [TK-3, TIK-
BBIIIOJIHEHUHM ATara 8, IICK-2

MIPOEKTa

Htoro
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Hroro 3a CEMCECTP

108

9. CamocrosiTesqibHasi paboTa
Bunbr camocTosiTenbHOM paboThI, TPYAOEMKOCTh U ()OPMHUPYEMbIE KOMIIETCHIINHU TIPE/ICTABIICHBI B

tabnuie 9.1.
abmuia 9.1 — Bugbsl camocTosTenbHOM padOTHI, TPYIOEMKOCTh M (DOPMHPYEMbIE KOMITETCHIINHU
Tab. 9.1-B OOTEHI,
3 z§
2 =
o < O =
Bunabr camocTosTensHOM > O
HasBanus pasnenos 5 - =5 @opMBbI KOHTPOJIA
paboThI 2 s 2
3 o =
e Qg
= iS)
7 cemecTp
1 Onpenenenue neneit u | [loaroroBka k nmpakTuye- 6 |TIK-3, 3ammra otdyera, OTUeT 1o
3aja4 dTarna npoeKTa CKHM 3aHSITHSIM, CEMHHA- TIK-8, I'TIO, Tect
pam [ICK-2
Htoro 6
2 PazpaboTtka [ToaroroBka k mpakTuue- 24 |IIK-3, 3amuta ot4yeta, OT4eT 1o
(axTyanu3armsi) CKHUM 3aHATHSIM, CEMHUHA- [IK-8, I'TIO, Tect
TEXHUYECKOTO 3a1aHUSI pam IICK-2
JTamna npoeKTa Hroro 24
3 ITocTaHoBKa [ToaroroBka k mpakTuye- 12 |IIK-3, 3amura otuera, OTUET IO
VHAUBUAYAIBHBIX 33724 B | CKAUM 3aHATHUSIM, CEMUHA- TIK-8, I'TIO, Tect
paMKax BBITIOJIHEHUS pam IICK-2
Tamna MpoeKT
Talia npoekTa Hroro 12
4 BrinosniHeHue IToaroroBka K mpaxkTuye- 30 |IIK-3, 3amura otyera, OTYeT 110
WHAWBUAYAIbHBIX 337124 B | CKAM 3aHSATHUSIM, CEMUHA- TIK-8, I'TIO, Tect
paMKax dTana IpoeKTa pam [1CK-2
Htoro 30
5 CocraBnenue oTuera [ToaroroBka k mpakTuue- 30 |IIK-3, 3amuTa otyera, OTYET IO
CKHM 3aHSITHSIM, CEMHHA- TIK-8, I'TIO, Tect
pam [ICK-2
Hroro 30
6 3amuTa oT4eTa 0 [ToaroroBka k mpakTuue- 6 TIK-3, 3ammura otuera, OT4ET IO
BBITIOJTHECHUH dTara CKHMM 3aHSITHSAM, CEMHUHA- TIK-8, I'TIO, Tect
NIpOEKTa pam [ICK-2
Urtoro 6
Hroro 3a cemectp 108
Hroro 108
10. KypcoBasi padota (mpoekr)
He mpenycmorpeno PVYII

11. PeiiTunroBas cucremMa /Jisi OlleHKH YCIIeBAeMOCTH 00yUYaIOIIUXCS

11.1. banabHbIe OLIEHKH /Il 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

OneMeHTHI yueOHOH
NEeSITENIbHOCTH

MaxkcuManbHbIN
6amn Ha 1-y1o KT ¢
Hayajia ceMecTpa

MaxkcuManbHbIN
OaJi 3a nepuos
mexay 1KT u 2KT

MakcuMaJIbHBIN
0aJut 3a mepuos
Mexny 2KT u Ha

Bcero 3a
CEMECTp
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KOHEI[ ceMecTpa

7 cemecTp
3amura oT4yera 30 30
Otuet no ['TIO 15 15 40 70
Hroro makcumyM 3a nepu- 15 15 70 100
on
Hapacratomum nurorom 15 30 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecyet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeACTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU

bainel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cyMMBbl OamioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU cyMMBbI OaioB Ha naty KT

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLIEHKY
[Tepecuer cymMMBI 0aIIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBIeH B TalOmuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouenn xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnerBoputeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaento)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecnevyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa

1. OOGopynoBaHue I CO3aHUS U UCCIEIOBAHUS CBONCTB OOBEKTOB HAHOIJICKTPOHHKHU: Yuel-
Hoe nocobue / Uucroenosa U. A., Hanununa T. U. - 2011. 98 c. [Onekrponnslit pecypce] - Pexum pocty-
na: https://edu.tusur.ru/publications/547 (mata o6pamenus: 25.06.2018).

2. Cwmupnos, C.B. Metonsl u 000pya0oBaHre KOHTPOJSI MapaMeTPOB TEXHOIOTHYECKUX IPOIiec-
COB IIPOU3-BOJICTBA HAHOTETEPOCTPYKTYP U HAHOTETEPOCTPYKTYPHBIX MOHOJIUTHBIX UHTETPAIBHBIX CXEM.
[DnekTpoHHBIN pecypc] — DnektpoH. nan. — M.: TYCVYP, 2010. — 115 c. [DnekTpoHHsIii pecypc] - Pe-
xuM gocrtyna: http://e.lanbook.com/book/4968 (nara obpamenus: 25.06.2018).

12.2. lonoiHuTEIbHAS JIUTEpPaTypa
1. Kupumnosckuii, B.K. CoBpemeHHbIE ONTHYECKUE UCCIEAOBAHUSA U U3MEPEHUsA. [DIIEKTPOH-
HBII pecypc] — Dnekrpon. pan. — CII0. : Jlanp, 2010. — 304 c¢. [DnekTpoHHEI pecypc] - Pexum 1o -
cryna: http://e.lanbook.com/book/555 (nata obpamenus: 25.06.2018).
2. Hanorexnonoruu B snektponuke: Monorpadus / H.W. Boprapar u ap. pea. FO.A. Yarsirus.
MocCKOBCKHI TOCYIapCTBEHHBIA HHCTUTYT 3NEKTPOHHOM TexHuKU. — M.: Texnocdepa, 2005. — 446 c. (na-
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anuue B ondamoreke TYCVYP - 20 5k3.)

3. bpangon /., Kanpan Y. Mukpoctpyktypa matepuanoB. MeTobl UCCIeA0BaHUSA U KOHTPOJIS:
yuebHoe nocobue ams By30B: mep. ¢ anrL; pen. Ilep. C.JI. baxenos, non. K . 3 O.B. Eropos. — M.:
Texnocdepa, 2004. — 377 c. (nanuune B Oudimmoreke TYCVYP - 8 2k3.)

4. bpannon /[I., Kapan Y. MukpocTpykTypa marepuanoB. MeToapl UCCIEA0BaHUS U KOHTPOJIA:
Yyebnoe nmocodue as By30B: [lep. ¢ anrn.; pen. Ilep.: C.JI, baxxenos; aBr. [lonomnenus: O.B. Eroposa. —
M.: Tex-nocdepa, 2006. — 377 c. (5) (manuune B 6ubmmorexke TYCVYP - 5 7k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs
1. Meroapl aHalM3a W KOHTPOJISI HAHOCTPYKTYPHUPOBAHHBIX MaTepuajioB W CHCTEM: Y4eOHO-
METOIMYECKOE MOCOOME MO MPAKTUYECKUM 3aHATHSIM M CaMOCTOSTeNIbHON pabore / Ynctoenosa U. A.,
CvupnoB 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 IIOCOOMS 1JIs1 JIMI C OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJU10B

Y4eOHO-MeToqMUeCKre MaTeprabl sl CAMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHNYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHJIOB MPEIOCTABISIOTCS B (PopMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/J0POBbS U BOCIIPUATHUS HH(OPMAIIHH.

JI1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

Jl1s1 1M1 ¢ HAapylIIeHUsIMHM ONIOPHO-ABUTaTe/IbHOI0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U HHPOPMALMOHHBIE 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 n300pereHuil http://www.znaktm.ru/patentovanie.html

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

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

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
50EDX;
- PamanoBsckuii cnexktpometp Avantes-532TEC;
- 3mepuTenp napaMeTpoB MOIYIPOBOJIHUKOBBIX MPUOOPOB MeTpoHoM-03;
- Muxkpounrepdepometp Jlunnuka MUN-4M;
- Hudposoit RLC-meTp Protek 9216A;
- U3mepurens ummutanca MHUIIN E7-20;
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- Komnstiorep (4 mr.);

- HoytOyK;

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;
- Pabouee mecTo nmpenomaBares.

[TporpamMHOe obecrieueHue:

AvaSoft ThinFilm — USB1
AvaSoft-Raman for AvaSpec
AvaSpec — USB 1

Avast

Bruker QUANTAX 50
ExpertPRO 801
LibreOftfice

Microsoft Windows XP
OOIBase

PDF-XChange Viewer
TM-1000

BAX

B®X

13.1.2. MaTepunajbHO-TEXHHYECKOE U IPOrPaMMHOe o0ecriedyeHue JIsi CAMOCTOSITEIbHOI PadoThI
Jlsiss caMOCTOSITEIbHON PabOThl UCIONIB3YIOTCS Y4YCOHBbIC ayAUTOPHH (KOMITBIOTCPHBIC KIJIACCHI),
PACIIOJIOKECHHBIE 10 apecaM:

- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;

- 634045, Tomckast obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayz.;

- 634034, Tomckast obmacTs, r. Tomck, Bepmmanna ymuna, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:
- yueOHast mebenb;

- komnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81'T . - 5 wit.;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «VHTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTEIIbHYIO CPEly YHUBEPCUTETA.

[lepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

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

OcBoeHue JUCHUIUIUHBL JIMOaMU € OTPpaHUYCHHBIMU BO3MOXXHOCTAMHU 3J0POBBA W HWHBAJIWIaAMU

OCYHICCTBIIACTCA C UCIIOJIBb30BAHUCM CPCIACTB O6y‘-ICHI/ISI 06].].[61“0 " CIICIHUAaJIbHOI'O Ha3HAYCHMUA.

[Tpu 3aHATHAX ¢ 0OYyUYaAIOLIUMUCS ¢ HAPYIIEHHUSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB MpUeMa/mepena-
4yl yueOHOI nH(OpMaLuy B JOCTYIHBIX (pOopMax, MOOMIIbHOM cUCTEMBI NTPENoJaBaHusl sl 00ydaronuxcs
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM cHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCS
oOyuyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/l0BaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BUJIEO-

TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEIUMNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYyYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPEyCMOTPEHO HUCIIOJIb30BaHUE B
JEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
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HAa JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIU BUACOYBETUIUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYAIONIMMHUCS ¢ HAPYUIEHUSIMH OMOPHO-ABUIaTeJbHOI0 aNNAapaTa HCIOJb-
3YIOTCS aJIbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jnaund yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHOW CUCTEMBI OOYYCHUS JJIs JIFO/ICH C MHBA-
JTUTHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIOJIB3YIOTCA 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 MPOBOAUTCS 3aIMTa OTYETOB MIEPE]] ATTECTAIMOHHO-IKCIIEPTHON KOMUCCHEH.

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

14.1.3. Bonpocsl nngdepeHIIUPOBAHHOTO 3a4eTa
HuddepeHnmnpoBanHbIil 3a4eT MPOXOIUT B (pOpME 3aIIUTHI TIEpe]l KOMUCCUEH Pe3yabTaToB pado-
ThI, IPOJICIIAHHOM B CEMECTPE, U IPEACTABICHUN OTUETA.

14.1.4. MeToau4ecKkue peKoMeHIaluu

OO0s13aTenbHBIC ayAUTOPHBIC 3aHATUS 10 AuciuimuHaM ['TIO nmpoBoasSTCS KaKIblid YETBEPT B €1 -
ueiii nenpb ['T10. Ha xadenpax cocraBmsieTcst u yTBepkaaeTcs rpaduk padoThl MPOEKTHBIX TPYII, C yKa-
3aHUEM BPEMEHU U MECTa NMPOBEACHUS 3aHATHIA.

PykoBoauTenb MpoeKTa CTaBUT KAKJIOMY YYaCTHUKY MHAWBHYaJbHBIE 33]1a4d B COOTBETCTBUHU C
HarpaBJIeHHEM (CIIeHUAIbHOCTHI0) 00ydeHUs U pouIeM (Creaan3aiieil) CTyaeHTa.

Kaxneiii atan I'TIO 3akaHunBaeTcs 3alIUTON OTUETA C BLICTABJICHHUEM OIICHKH 3a 3Tall. ITOroBrIe
OTUYETHI ¥ OT3bIBBI PYKOBOJUTENS MPUKPETUIAIOTCS K CTPAHULIE TPOCKTA B TEUCHHUE HEJIEH MOCIIE 3aIUTHI.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEpHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX YKa3aH B Tabmuiie 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

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
npoBepKa

C mapymenusasmu | CobeceoBaHme 1Mo BOIIpocam K 3aueTy, | [IpenmyinecTBeHHO yCTHas MPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHOUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJILHOTO CaMOCTOsITeNIbHbIE PaOOTHI, BONPOCHI K METOJAMHU
anmapara 3a4eTy
C orpanunuenusiMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITEIILHBIE [Ipenmy1iecTBEHHO NTPOBEPKa
00IIEeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOZAMH UCXOJISl U3 COCTOSTHUS
MOKA3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00Y4aroLIerocss HA MOMEHT IPOBEPKU
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14.3. MeToanueckue peKOMeH/IALMH 110 OLIeHOYHBIM MaTepuajaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
CTymnHas (hopMa IpeJO0CTaBICHUS 3aJaHNI OLIEHOYHBIX CPEJICTB, & UMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUEHHBIM MIPUPTOM;

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BaHUEM CYpPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [l TaKUX 00ydaromuxcs MpeycMaTpuBaeTcsl JOCTYII -
Hast popmMa mpeToCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCITOJIH30BAHNUEM YCIIYT aCCUCTEHTA;

- IIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JMCIUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popmax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIPUATHS HH(POpMALIUK:

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

ITpu HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHHUsI MOXKET MPOBOUTHCS B HECKOIBKO ITAIOB.
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