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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 « TeXHOIOTUsl U3roToBIeHUs MUKPO- U HaHocTpyKTyp (I'TIO-4)» (b1.B.[AB.7.2) oT-
HOCHTCS K 010Ky 1 (BapuaTHUBHAas 4acTh).

[TpenmecTByOIMKUMU TUCHMIUIMHAMY, (POPMHUPYIOLIUMH HayajdbHbIE 3HAHUS, ABJSIOTCA: Kommbio-
TEPHOE MOJIEITMPOBAHUE B AIEKTPOHUKE MUKPO- U HaHOCTPYKTYp (I'TIO-1), MeToap! aHanu3a U KOHTPOJIS
HAaHOCTPYKTYPUPOBAaHHHBIX MaT€pHAJIIOB U CUCTEM, METOIbl UCCIEA0BAaHUA U aHAJIN3a MUKPO- U HAaHO-
ctpyktyp (I'TIO-2), Opranuzanusi Hay4HBIX HCCIICOBAaHUN B 00JACTH MPOU3BOJICTBA MU3MIETUN MUKPO- H
HaHOAeKTPOHUKH (I'TIO-3), OCHOBBI TEXHOJIOIMH 3NEKTPOHHON KOMIIOHEHTHOM 0a3bl, TexHomorus mare-
pHAIOB MUKPO- U HAHOAJIEKTPOHUKH, DH3KKa MJIEHOYHBIX HAHOCTPYKTYP.

[Tocnenyromumy JUCHMIIIMHAMU SBJSIIOTCS: MoaenupoBaHue U IpOEKTUPOBaHUE MUKPO- U HAHO-
cuctem, [Iporieccbl MUKpO- 1 HAHOTEXHOJIOTHH, TEXHOJIOrUsI KpEMHUEBON HAHOAIEKTPOHUKH.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCIUIIMHBI

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

— IIK-3 roToBHOCTBIO aHAIM3UPOBATh U CUCTEMATU3UPOBATH PE3YJIBTATHI UCCIIEN0BAaHUM, IIPE.-
CTaBJISATh MaTepHUalibl B BUEC HAyUYHBIX OTUETOB, MyOIMKALM, IPEe3eHTaLHl;

— TIK-8 cnocoOHOCTBIO 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 pa3padOTKHU U MPOU3BOJCTBA U3JIEIHI MUKPOAJIEKTPOHUKH U TBEP-
JIOTEJIBHOU JIEKTPOHUKH;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00y4aOLIUICs TOJKEH:

—  3HATh LEJH U 3aJIa4d TPYIIIOBOTO MPOEKTHOTO O0YYEHUS; OCHOBBI IPOEKTHOM JAEATENbHOCTH;
WHIUBHIyaJIbHBIE 3a7a4d B paMkax [TIO; meTonomornueckue 0CHOBBI IPOBEACHNS HAyYHBIX HCCIIEI0BA-
HU; (U3NKO-XMMUYECKHE M TEXHOJOIMYECKUE OCHOBBI MPOIECCOB M3TOTOBICHUS MUKPO- U HAHOCTPYK -
TYyp, TUIOBbIE TEXHOJOTHYECKHE MPOIECChl X M3TOTOBJICHMS; TpeOOBaHUs, MPEabsBIsIeMble K (GopMe U
COJIEP)KaHUIO HAYYHBIX OTYETOB, TyOIMKAIMiA, IPEe3eHTaIHH.

— yMeThb paboTaTh B COCTaBE MPOEKTHOM TPYIIIbI IPU peaTu3alii IPOEKTOB; MPAKTUYECKH HC-
N0JIb30BaTh 3HAHMSA W HABBIKM B PAMKax NMpo(ecCHOHAIbHON NEATENIbHOCTH; BbIOMpPATh ONTHMAaJbHbIE
TEXHOJIOTUYECKHUE IPOLECCHI, UX IOCJIECI0BATEIBHOCTH U KOHTPOJIBHO-U3MEPUTEIIbHBIE ONEpaluu Ul
IPOM3BOJCTBA U3/IENUIl HAHO- U MUKPOCUCTEM; (DOPMYIMPOBATH OCHOBHBIE PE3yIbTaThl paOOTHI U OLIEHH -
BaTh UX 3HAYMMOCTB JJIS IPEJICTABICHHUS] MaTePHAIOB B BUJIE OTYETOB M ITyOJIMKAITHA.

—  BJaJeTh IPO(HECCHOHAIBHBIMU HaBBbIKAMH PEIEHUs MHIAMBHYaIbHbBIX 3ajjad IPH BBIMOJIHE-
HUH NPOEKTA; HaBBIKAMHU peasn3allii COBPEMEHHBIX CIIOCOOOB HAHECEHUs, YAAICHU U MOAUDUITUPOBA-
HUSI MaTepHAJIOB MIPU CO3JaHUU MHUKPO- U HAHOCTPYKTYp; HaBbIKAMM PabOThl HA TEXHOJOIMYECKOM 000-
PYZIOBaHUH, UCHOJIB3YEMOM B MPOHM3BOJCTBE AJIEMEHTOB 3JIEKTPOHHOW KOMITIOHEHTHOM 0a3bl; BBITOIHSATH
IPOM3BOJCTBEHHBIE 3a/laHUsI MO TEXHOJIOTMYECKOM MOArOTOBKE MPOU3BOJCTBA MATEPUAIOB U NMPHOOPOB
MUKPO- U HAHOJIEKTPOHUKH; HaBbIKAMH aHAJIN3a U CUCTEMATU3aLUU PE3yJIbTaTOB UCCIIENOBAHUN U TIPENI-
CTaBJICHHA UX B PA3JIMYHOM BHUJE.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTABISACT 6.0 3a4eTHBIX €AMHUIILI U MIPEJICTABICHA B Ta0JIH -
ne 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Buabl yueOHOI gesTelbHOCTH Bcero gacos CemecTpsl

7 cemecTp
AynuTopHbI€ 3aHATHUSA (BCETO) 108 108
[IpakTrueckue 3aHATUSL 108 108
W3 HUX B HHTEpaKTHBHOU (opMme 10 10
CamocTosiTenbHas paboTa (Bcero) 108 108
[ToaroroBka K MpakTUYECKUM 3aHATHUSM, CEMUHApaM 108 108
Bcero (0e3 sx3amena) 216 216
OO6miast Tpy1I0€MKOCTb, 4 216 216
3auetHble EanHunml 6.0 6.0

5. ConepsxaHue TUCHUTLIMHBI

5.1. Pa3znesnsl JuCHUILIMHELI 1 BUALI 3aHATHI
Paznensl AMCHUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIABI 3aHATUH

~—~ o
7, ol 2 2 2 g
= < S s 5 £
S < S >0
Ha3Banus paznenoB TUCHUILTAHBL © o o 2 & =
5 : =
g 2 S o 2 S
£ S | 88 §E
7 cemecTp
1 Onpenenenue uenen U 3aa4 dTana NpoeKTa 6 6 12 TIK-3, TIK-8,
I[ICK-2
2 Pa3zpabotka (akTyanu3aius) TEXHHYECKOro 3a/1a- 24 24 48 I1K-3, IIK-8,
HUs dTara IpoeKTa [1CK-2
3 IlocTaHOBKA UHIMBUIYAIBHBIX 337]a4 B paMKax 12 12 24 T1K-3, TIK-8,
BBIIIOJIHEHHUS dTarla IIPOeKTa [1CK-2
4 BplnosiHeHNE UHANBUIyAJIbHBIX 3a7a4 B paMKax 42 30 72 I1K-3, TIK-8,
JTarna npoekTa IICK-2
5 CocrtaBnenue oT4eTa 18 30 48 T1K-3, TIK-8,
T[ICK-2
6 3amuTa oTYeTa O BBHIMOJIHEHUH 3TAra MPOEKTa 6 6 12 IIK-3, IIK-8,
I[ICK-2
Hroro 3a cemectp 108 108 216
Hroro 108 108 216

5.2. Conep:xanue pa3aesioB TMCUUIIMHBI (110 JeKIHIM)
He npenycmorpeno PVYIIL.

5.3. Pa3nesibl AUCHUIVIMHBI M MEKIUCUMILVINHAPHBIE CBSA3M ¢ 00ecneYnBAKIIMMH (TPeabl Ty IIIUMHU)
U o0ecneynBaeMbIMH (NOCJASAYOMIUMHU) TUCHUATIIMHAMHA
Paznenbl quctuIIMHB ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAIOIIMMU (MIPEABIAYIIMMU) U
o0ecrneynBaeMbIMH (ITOCIEIYIOMIMMHI) TUCHUTUTMHAMH MIPEICTaBICHbI B Tabuie 5.3.
Tabmuma 5.3 — Pa3aensl IUCIMIUIMHBI U MEKIUCIUTUIMHAPHBIC CBS3U

HawnmeHoBaHMe TUCTIMILIHH No pa3nenoB qaHHOM TUCHMIUIAHEL, I KOTOPBIX HEOOXOIUMO
U3yueHHe 00eCTIeUMBaIONIUX U 00€CTeYNBaeMbIX JUCIIUILTHH
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1 2 3 4 5 6

[IpenmecTByronme qUCUUILIMHBI

1 KoMmibroTepHOE MOJIETMPOBAHUE B

3JIEKTPOHUKE MUKPO- U HAHOCTPYKTYP + + + + + +
(T'TIO-1)

2 Meronpl aHaln3a U KOHTPOJIA HAHO-

CTPYKTYPHPOBAaHHHBIX MaTE€PUAJIOB U + + + + + +
CHUCTEM

3 MeTozp! UcClieIOBaHuUs M aHATTN3a MU-
Kpo- 1 HaHOCTPpYKTYp (I'TIO-2)

4 OpraHu3aiysi HayqHbIX UCCIIeI0BaHUN
B o0JyacTu IIPOU3BOJICTBA U3IEIINI MU- + + + + + +
Kpo- 1 HaHoaekTpouuku (I'TIO-3)

5 OCHOBBI TEXHOJIOTUH JIEKTPOHHOM

N + + + + + +
KOMIIOHEHTHOU 0a3bl

6 TexHonorusi MaTepuaIOB MUKPO- U n N i n " "
HAaHO3JIEKTPOHHUKHU

7 ®u3KKa IMJIEHOYHBIX HAHOCTPYKTYP + + + + + +

[Tocnenyromuye TUCITUTITUHBI

1 MonenupoBaHre U MPOESKTUPOBAHUE

+ + + + + +
MHUKpPO- U HAHOCHUCTEM

2 IIponeccsl MUKpPO- M1 HAHOTEXHOJIOTUH + + + + + +
3 TexHOJOTUS KPEMHHEBOW HAHODJIEK- . . . n . n

TPOHUKHU

5.4. CooTBeTCTBHE KOMIIETEHIUIi, pOPMHUPYeMBbIX TPU U3YYEeHUH TUCHMIIUHBI, 1 BUI10B 3aHATHI
CoOTBeTCTBHE KOMITETEHIMH, (OPMUPYEMBIX NPH W3yYEHUW IUCHUIUIMHBI, W BUAOB 3aHATHH
IpeJCTaBIeHo B Tabnuue 5.4.
Tabmuna 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3yYSHUH JAUCIHMIUIMHBI, ¥ BUJIOB 3aHA-

THH
§ Bunnl zanstui
=1 X
5 5 =
5 & s DopMBI KOHTPOJIS
= : 2
S [ =
M = @)
TIK-3 + + 3amuTa otyera, Otuet mo I'TIO, Tect
TIK-8 + + 3amura otyera, OTuer no I'TIO, Tect
IICK-2 + + 3amura otyera, Otuer no I'TIO, Tect

6. UnTepakTBHBbIE MeTOABI M (GOPMBI OPraHU3aALMU 00yYeHH s
TexXHONIOTUM HHTEPAKTUBHOTO O0YUYCHHUSI PU pa3HbIX (popMax 3aHATUHN MpUBEICHBI B Tabmwuie 6.1.
Tabauna 6.1 — TeXHOJIOTMH MHTEPAKTUBHOTO O0yUYEHHS IIPH Pa3HBIX (hopMax 3aHATHI

WHTepakTuBHBIE
Meronbl [IPAaKTUYECKUE Bcero, u
3aHATHUSA, 4
7 cemecTp
PazpaboTtka nmpoekra 4 4
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Pemienune cutyanimoHHBIX 3a/1a4 4 4
Pabota B komane 2 2
Hroro 3a cemectp: 10 10
Hroro 10 10
7. JlabopaTtopHble paGoThl
He mpenycmorpeno PVYII
8. [IpakTHYeckue 3aHATHSA (CEMHUHAPBHI)
HanMeHnoBaH#e MPakTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmmie 8.1.
Tabmuua 8.1 — HaumeHoBaHMEe MPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)
8 v =
I -
2 ==
% > 5
HasBanus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) z 5 S
o) S E
X 8 =
> &3
= =
= S
7 cemecTp
1 Onpenenenuie ueneit u | IlocraBka neneit u 3agad stana npoekra ['TIO. 6 IK-3, TIK-
3ajJa4 ATarna npoeKkTa Hroro 8, IICK-2
2 Pa3zpaboTtka Opranu3anys HaydyHbIX UCCe0oBaHu. TeXHnIecKoe 24 |TIK-3, TIK-
(axTyanmu3zanms) 3aJjaHMe B KaleHAapHbIN m1aH. O630p Hay4HO-TEeXHU- 8, IICK-2
TEXHUYECKOI'0 3aJaHUs yeckoil nHpopMmaiu. Pabora B HaydHO-TEXHUYECKON
JTamna npoeKTa OoubnuoTexe, MOUCK B ceTH VIHTEpHET.
Uroro 24
3 IlocTanoBka TenneHIMH pa3BUTUSA COBPEMEHHOM TEXHOJIOTUHA MHU- 12 IIK-3, TIK-
WHJIMBUAYAJIbHBIX 337a4 B | KpO- U HAHOCTPYKTYp. TexHonoruueckue cpenpl. Yu- 8, [ICK-2
paMKax BBITIOJIHEHHUS CThIE€ MMPOU3BOJCTBEHHBIC noMeleHus. XKuakue xu-
JTana npoeKTa MUYecKue U razoo0pasHbie cpebl. O4rcTKa ra3os.
Ounctka Bozpl. ["a30Bble pa3psasl. MarHeTpoOHHBIM
paspsan. Pa3psn B yCIOBHSX 31€KTPOHHOIO UKJIIO-
TPOHHOTO pe30oHaHca. Pa3ps Ha reJINKOHOBBIX BOJI-
Hax. OU3NKO-XMMHUYECKHUE TIPOLECCH] B TEXHOJIOTUU
MHUKpPO- U HAHOCTPYKTYp. BakyymHbIe 1 razoda3Hbie
MeTobl snuTakcuu. Monnas ummnanranus. Meroasl
murorpaduu. @otomutorpadust. IIEKTPOHHAS JTUTO-
rpadus. Monnas murorpadus. [locranoBka u ¢popmy-
JIMPOBKA MHIUBUYAIbHBIX 33]1a4.
Hroro 12
4 BplinosniHeHue KonTpoas napameTpoB MUKPO- ¥ HAHOCTPYKTYD. 42 |IIK-3, TIK-
WHJMBUIyaJIbHBIX 3a]1a4 B | DJIEKTpOHHasi MUKpockonus. [IpocBeunBaromias smnek- 8, IICK-2
pamKax sTamna npoexTa TpoHHasi MUKpockonusi. CKaHUPYIOIasi TYHHEIbHAs
MHUKPOCKOIUS. DIEKTPOHHASI MUKPOCKOMIUS TeTepo-
CTPYKTYpP. ATOMHasI CHJIOBasi MUKpOcKomus. CIieKTpo-
ckonusA. PeHTreHOBCKUI MUKpOaHanu3. TexHosoruye-
ckoe 000pyI0BaHKE AJIs U3TOTOBJICHUSI MUKPO- U Ha-
HOCTPYKTYp. YCTaHOBKA 3JIEKTPOHHO-TYy4€BOIO HaIlbI-
neHus. BakyymMHOe HanblUIUTeNIbHOE 000pYyA0BaHHE.
MarneTpoHHast BAKYyMHasl YCTaHOBKa.
Hroro 42
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5 CocraBiieHue OT4ETA AHanu3 u ohopMIICHHE PE3YJIbTAaTOB HAYYHBIX UCCIIe- 18 ITK-3, I1K-
noBanuii. Cucremarusanus 1 0popMIICHHE pe3yIbTa- 8, [ICK-2
TOB, MOJITOTOBKAa MaTepuaioB B Buje otyera. [loaro-
TOBKa ¥ 0()OPMIICHHE MaTePUAIOB UCCIICIOBAHUI B
Buje myonukanuu. [1oaroroBka ycTHOTO BBICTYILIIE-
HUS U NIPE3CHTAINH.
Hroro 18
6 3ammra oTyera o [TyGnuyHas 3amuTa oTyeTa. 6 I1K-3, I1K-
BBIIIOJIHEHUHM dTara Hroro 6 8, IICK-2
MPOEKTa
Hroro 3a cemectp 108

9. CamocrosiTesqibHasi paboTa

Bunel camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH IPEICTaBICHbI B

Tabimie 9.1.
Tabmuia 9.1 — Bugbel caMoCTOSTEIBHOM paboThI, TPYIOEMKOCTh B (DOPMUPYEMbIE KOMIIETCHIHH
3 3 g
s | %
Bunrr camoctosTensHON & > ©
HazBanus pa3nenos Z 7 = @®opMBI KOHTPOJIS
paboTel 2 s 2
X s =
Y Qo 2
= iS)
7 cemecTp
1 Onpenenenue ueneii u | IloaroroBka k nmpakTuue- 6 TIK-3, 3amura otuera, OTUET IO
3a7a4 dTarna npoeKkTa CKHM 3aHSITHSIM, CEMHHA- IIK-8, I'TIO, Tect
pam [1CK-2
HUtoro 6
2 Pa3zpaboTka IToaroroBka K mpaxkTuye- 24 | IIK-3, 3amuTa otyera, OTYET 110
(akTyanmuzarusi) CKHM 3aHSATHSAM, CEMHUHA- ITK-8, I'TIO, Tect
TEXHUYECKOI'O 3a1aHUs pam [1CK-2
JTamna npoeKTa Wroro 24
3 ITocTaHOBKa [ToaroroBka k mpakTuue- 12 |1IK-3, 3amuTa otyera, OTYET IO
VHIUBUAYAIBHBIX 3a7a4 B | CKUM 3aHATHUAM, CEMUHA- TIK-8, I'TIO, Tect
paMKax BBIIIOJIHEHHUS pam [1CK-2
JTana npoexTa Wroro 12
4 BreImorHEeHNE [ToaroroBka k mpakTuue- 30 |IIK-3, 3amura otuera, OTUET IO
WHIUBUYaJIbHBIX 33J1a4 B | CKUM 3aHSTUSIM, CEMHUHA- TIK-8, I'TIO, Tect
paMKax 3Tamna MmpoeKTa pam IICK-2
Hroro 30
5 CocTaBleHHE OTYETA [ToaroroBka Kk mpakTuue- 30 |IIK-3, 3amura otuera, OTUET IO
CKHMM 3aHSITHSIM, CEMHUHA- TIK-8, I'TIO, Tect
pam [1CK-2
Hroro 30
6 3amura otdeTa 0O [TogroroBka k mpakTuue- 6 IIK-3, 3amuTta otyera, OTYET I10
BBIITOJTHEHNUH dTara CKHM 3aHSITHSIM, CEMHHA- TIK-8, I'TIO, Tect
IIPOEKTa pam [1CK-2
Utoro 6
Wroro 3a cemectp 108
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Hrtoro 108

10. KypcoBas padora (IIpoeKT)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuXxcst

11.1. banabHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — bannapHble OLIGHKH TSI JIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl y4eOHOU 0aut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ |  0am 3a nepuoa
NEeSATENbHOCTH mexny 2KT u Ha ceMecTp
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEI[ ceMecTpa
7 cemecTp
3amura oTueTa 30 30
Ortuer no I'TIO 15 15 40 70
Hroro makcumyM 3a nepu- 15 15 70 100
on
Hapacratomum urorom 15 30 100 100

11.2. IlepecyeT 0a/1710B B OLIECHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aTOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmute 11.2.
Tabmuua 11.2 — [1epecueT 6aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH

banel Ha 1aTy KOHTPOIBHON TOUKHU OreHka

> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5

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

4
Ot 60% 10 69% OT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU cyMMbI OauioB Ha naty KT

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0O U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6aIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBICH B TaONuIe
11.3.
Tabmuua 11.3 — [lepecueT cymMbl OaJIJIOB B TPAAUIIMOHHYIO H MEXKAYHAPOAHYIO OLICHKY

HtoroBas cymma 0aos,

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

9K3aMEH

5 (OTAMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85-89 B (ouens xoporiiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENBHO)

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (ocpecTaerio)
2 (HeYHOBIICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (Hey1oBIETBOPUTEIBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMAIMOHHOE 00ecTieyeHrue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa
1. OO6opynoBaHue Ui CO3IaHUS M UCCIIEAOBAHHUSA CBOMCTB OOBEKTOB HAHOIJIEKTPOHUKHU: Yuel-
Hoe nocobwue / Yucroenosa U. A., Jlanmnuna T. U. - 2011. 98 c. [DnexTponHslii pecypc] - Pexxum mocry-
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na: https://edu.tusur.ru/publications/547 (nara obpamienus: 25.06.2018).

2. Cwmupsaos, C.B. Metoapl u 000opynoBaHue KOHTPOJIS IMapaMeTPOB TEXHOJIOTHYECKHUX ITPOIIEC-
COB IIPOU3-BOJACTBA HAHOTE€TEPOCTPYKTYP U HAHOTETEPOCTPYKTYPHBIX MOHOJIUTHBIX UHTETPAIBHBIX CXEM.
[DnexTpoHHBIN pecypc| — DnekTpoH. gaH. — M.: TYCVYP, 2010. — 115 c. [OnekTpoHHsIil pecypc] - Pe-
xuM foctyna: http://e.lanbook.com/book/4968 (nara obpamenus: 25.06.2018).

12.2. lono/tHUTEILHAS JTATEPATYpPa

1. Kupumnosckuii, B.K. CoBpemMeHHBIE ONTHYECKHE HCCICIOBAHUS U U3MEPEHUs. [DJIEKTPOH-
HBII pecypc] — Dnekrpon. nan. — CIIO. : Jlanb, 2010. — 304 c. [DnekTpoHHsIil pecypc] - Pexum mo -
cryma: http://e.lanbook.com/book/555 (mara obpamenus: 25.06.2018).

2. HanorexHonoruu B anektponuke: Monorpadus / H.U. Boprapar u ap. pea. FO.A. Hamisirus.
MocKOBCKUI TOCYIapCTBEHHBIM HHCTUTYT 3JIEKTPOHHOM TexHuku. — M.: Texnocdepa, 2005. — 446 c. (na-
auuue B onbmmoreke TYCVYP - 20 5k3.)

3. bpangon /., Kanpan Y. Mukpoctpykrypa matepuanoB. MeTobl UCCIEA0BaHUS U KOHTPOJIS:
yaeOHoe mocobue it By30B: mep. ¢ aHri.; pend. Ilep. C.JI. baxenos, non. K 1. 3 O.B. Eropos. — M.:
Texnocdepa, 2004. — 377 c. (Hanuuue B 6udaorexke TYCVYP - 8 5k3.)

4. bpannon /[I., Karpan Y. Mukpoctpykrypa marepuanoB. MeToapl UCCIEA0BaHUSA U KOHTPOJIA:
YuebHoe mocobue mist By30B: [lep. ¢ anrn.; pen. Ilep.: C.JI, baxenos; aBt. Jlononmuenus: O.B. Eroposa. —
M.: Tex-nocdepa, 2006. — 377 c. (5) (manuune B 6ubmrorexke TYCVYP - 5 5k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUH

12.3.1. Obs3aTenbHbIC y4eOHO-MeTOAMYeCKHE TOCOOHS
1. Meroapl aHalM3a U KOHTPOJISI HAHOCTPYKTYPHUPOBAHHBIX MaTepuajioB M CHCTEM: Y4eOHO-
METOIMYECKOe MOCOoOUe MO MPAKTUYECKUM 3aHATHSIM M caMOCTOsATenbHON pabore / Ynctoemora U. A.,
CvupuoB C. B. - 2018. 53 c¢. [OnekrponHbeii pecypc] - Pexum  moctyma:
https://edu.tusur.ru/publications/7451 (mara o6pamenus: 25.06.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS 1JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
MHBAJIMI0B

Y4eOHO-MeTOqMUECKNe MaTepratbl ISl CAMOCTOSTEIBHON M ayTUTOPHOW paboThl 00ydarommxcs
U3 YKCiIa JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAINIOB MPEAOCTABISIOTCS B (hOopMaXx,
aIalITUPOBAHHBIX K OTPAaHMYEHHUSIM UX 3/I0POBbsSI M BOCIIPUATHUS HH(DOpMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMICHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JI1s1 1M1 ¢ HAapyIIeHUSIMM ONIOPHO-ABUIaTeJIbLHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (popme.

12.4. IlpodeccuonanbHbie 6a3bl JAHHBIX H HHPOPMALHOHHBIE CIIPABOYHbIE CHCTEMbI

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

2. MWsparenberBo «JlaHby DnekTpoHHO-OMOMMOTEYHast cucTema - http://e.lanbook.com/

3. Peructpanus u narenToBaHue n3o0peTeHuii http://www.znaktm.ru/patentovanie.html

4. 3ammTa = WHTCIUICKTYAIbHOMN COOCTBEHHOCTH http://www.znaktm.ru/intellektualnoj-
sobstvennosti.html

13. MaTepuaJibHO-TeXHHYecKoe ofecrneyeHue JUCHMILUIMHBI U TpedyeMoe MporpaMMHoe
ol0ecreueHune

13.1. O6uue TpedGOBaHNA K MATEPHAJBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHHUILIMHBI

13.1.1. MaTepuaJIbHO-TeXHUYECKOE U NIPOrPAMMHOe o0ecnedyeHue JJisi NPAKTHYECKUX 3aHA T
Jlaboparopus TeTepOCTPYKTYPHOU FIMEKTPOHUKH M CBETOIMOTHON TEXHUKH
yueOHas ayMuTopus Ui IPOBEACHUS 3aHATHI 1TaOOpaTOpHOTO TUTIA
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634034, Tomckas ob6macts, T. Tomck, BepmnauHna ynuna, a. 74, 216 ayn.

Ornucanue UMeIIerocs 000pyIOBaHUS:

- Ontuueckuit YO cnexkrpomerp USB2000;

- UK dypre-cniekrpometp Infralum FT-801 ¢ mpucraBkoii Ha OTpakeHUE;

- PactpoBsiii anexrponnsiii Mukpockon Hitachi TM-1000 ¢ mukpoananuzaropom Bruker Quantax
50EDX;

- PamanoBsckuii cnexktpometp Avantes-532TEC;

- I3amepuTenp mapaMeTpoB MOTYyIPOBOAHUKOBBIX TpruOopoB MerpoHoM-03;

- Muxkpounrepdepometp Jlunnuka MUN-4M;

- ludposoit RLC-meTp Protek 9216A;

- U3mepurens ummutanca MHUIIN E7-20;

- Komnstorep (4 mr.);

- HoyrOyx;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmHoOe 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. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNbHOM paboThl HCMONB3YIOTCA yYeOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTtb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast Mmeberb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOJKIOUYEHbI K ceTh «/HTepHeT» U 00ecrneynBaloT JOCTYI B AJIEKTPOHHYIO HH-
(dopMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro obecredeHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.
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13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE NUCLUUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHJIAMHU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  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 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 3aIIMTa OTYETOB MIEPE]] ATTECTAIMOHHO-IKCIIEPTHON KOMUCCHEH.

14.1.2. Tems1 npoekTos I'TTIO
Temsbl npoexToB I'TIO ompenenstorcs pyKOBOAUTENSIMHU B 3aBUCHUMOCTH OT CYIIECTBYIOIIMX IIO-
TpeOHOCTEl B HAyYHBIX pa3paboTKax.

14.1.3. Bonpocsl nn¢depeHIIUPOBAHHOIO 3a4eTa
HuddepeHnmrpoBanHbIil 3a4eT MPOXOAUT 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 ['TIO. Ha xadenpax cocraBmsieTcst 1 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 MIPUKPETUIAIOTCS 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 OIICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

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

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

C napyumeHusMu
ciryxa

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa
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C HapymieHusiMu
3peHus

CobecenoBaHue 1O BOTIPOCAM K 3a4eTY,
OIPOC 0 TEPMHHAM

[TpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYATIBHO)

C HapymieHusiMu
OIOPHO-
JIBUTATEJILHOTO
anrmapara

Pemenne MMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHLIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOSATENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYH_[eCTBeHHO JUCTaHIIMOHHBIMUA
METOAaAMU

C orpaHuueHUsIMH TIO
00ILIEMETUITMHCKIM
IMOKa3aHUsIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOJaMH UCXOJISl U3 COCTOSTHUS
00y4aroierocss Ha MOMEHT IPOBEPKHU

14.3. Mertoauuyeckue peKOMEHIAUMH M0 OLEHOYHBIM MATEPUAJIAM JIJIfl JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muIp ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI U MHBAIMIOB TPEIyCMAaTpPUBACTCS 10-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUH OIIEHOUYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHsSI aCCHCTCHTOM 3aJJaHus BCIYX;

— NIPEOCTABJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [ TaKuX 0Oy4arommxcsi MpeayCcMaTpUBaeTCst JOCTYII-
Has opmMa mpeoCTaBICHHSI OTBETOB HA 3a/IaHUs, & IMEHHO:

- NICbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCITOJIL30BAHNEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHAE OTBETOB YCTHO.

[Ipoueypa olleHUBAaHUS PE3YIILTATOB OOYYCHUS JIMII C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3J10PO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TpeIyCMaTpUBaeT IperocTaBieHne nHdopmarun B popMax, aganTH-
POBaHHBIX K OTPaHMYCHHUSM HX 3[J0POBBS U BOCHPUATHS HHOOPMALIVH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

[Tpn HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS M MHBAIUIOB TIPOLIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHUST MOXKET IPOBOUTHLCS B HECKOIBKO ITAIOB.
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