%

MHWHUCTEPCTBO OBPA30OBAHUSA U HAYKH POCCUMCKOM ®EJEPALIUU
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o0pa3oBaTesIbHOI MPOrpaMmMbl  0akanaBpuaT

Hanpagryienus noarorosku 28.03.01 «<HaHOTeXHOJIOTHU ¥ MHKPOCHCTEMHASI TEXHUKAY

Hanpagsennocts (npoduib) nporpaMmmbl HaHOTEXHOIOTHY B 31EKTPOHUKE U MUKPOCHCTEMHOM TEXHUKE

®opma 0dyuyeHust OuHas

®akyabTeT SNEKTPOHHOI TexHUku (PIT)

Kadenpa dusnyeckoit anexTponnku (OI)
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JlaGopaTopHbie paboThI 16 16 | yacos
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Kypcogoii npoext/padora (KPC) (ayauropHhas) 4acoB
Bcero ayAnTOpHbBIX 3aHATHI (Cymma 1-4) 70 70 | gyacos
W3 uux B MHTEpaKTUBHO# (opme 16 16 | yacoe
CamocTosiTensHasi padora cryaentos (CPC) 74 74 | 4yacos
Bcero (6e3 3x3amena) (Cymma 5,7) 144 | 144 | yacos
CamocT. paboTa Ha MOArOTOBKY, CAAYY 3K3aMeHa 36 36 | yacoB
OO0uas TpyaoeMKocTh (Cymma 8,9) 180 | 180 | yacos
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. |PaccMoTpena n ogo0peHa Ha 3aceaaHuu Kadeapsl
nporokon Ne 71 ot « 30 » 6 2016 1|

JlucT cornacoBanuii

Pabouyas nporpamma cocTapiena ¢ yaeToM TpeboBaruii Oenepansroro I'ocynapcTBeHHOro 06paso-
BAaTENIPHOTO CTaHAapTa Beicmero obpasosanus (®I'OC BO) mno HampaBueHUIO ITOATOTOBKH
28.03.01 «HaHOTeXHONOTMA W MEKPOCHCTEMHAs TEXHAKay (KBamubukamys (CTeneHs) 6aKanasp), yI-
BEDXKICHHBIM NpUKasoM MunucTepcTBa 00pazoBanus 1 Hayku Poccuiickoit @enepanum oT 6 MapTa

2015 . Ne 177.

Pabo4ast nporpamma y4eGHON JMCIMIUIMHEI PACCMOTPEHA ¥ yTBEPIKIEHA HA 3acCeNaHHUH KadeIpsl
usnueckoit aneKTPOHUKH OT «30» urons 2016 T., mpoTokon Ne 71.
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1. HEJIN U 3AJAYA JUCITUTTJINHBI

Llenpro u3ydyeHus TUCHUIIMHBI SBISETCS OCBOSHHME CTYICHTAMH KOMILIEKCA TEOPETHUECKUX M
IPaKTUYECKUX 3HAHUH B 00IACTH NEPCIIEKTUBHAIX TEXHOIOTHYECKUX MPOIECCOB, KOTOPHIE IO3BOISIOT
YBEJIMYUTD CTCTICHh HHTETPAIIMK CXEM, U IIO3BOJIAIOT CO3/1aBaTh CBEPXOOIBIINE HHTEIPAILHEIE CXEMEI
(CBUC).

B pe3ynbraTe n3yueHus TUCHHILUTAHBI CTYIEHTHI JOJDKHEL:

— 3HATh COBPEMEHHEIE 3aJ]a4i MUKPO- ¥ HAHODJIEKTPOHUKH;

— 3HaTh Oa30BBIE TEXHOIOTMYECKHUE Mpolieccsl mpoussoacTea CBUC;

— YMeTb pa3paboTaTh, PACCYMTATh TEXHOJIOTHIECKUH MapIIpyT U BBHIOPATE MapaMeTphl TEXHOTIO-
THYECKUX OIlepaIvi.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII
Mecro mucrummunst B crpykrype OOII: HUCHUIINHA OTHOCUTCS K IUCIHUILIAHAM TI0 BEIOODY
(b1.B.JIB.8.2) o6pasoBaTenbHOH IpOrpaMMbl IIOArOTOBKY GakalaBpos 1o mpodumo «HaxnoTexHOMO-
MU B DJIEKTPOHUKE U MUKPOCHUCTEMHOMN TexHHUKe» HampaieHus 28.03.01 «HaHoTexHOIOrM: ¥ MUK-
POCHCTEMHAs TEXHUKAY.

M3yuenve nanHOW NMCLHUIUIMHBI 0a3MpyeTCs HAa 3HAHWM CIENYIONMX NUCIMIUIHH: «DH3MKay,
«Maremarrkay, «Xumusy, «[Iponeccsl MUKpO- ¥ HAHOTEXHONOTHIY, « BEPIOTENBHAS IEKTPOHUKAY,
«TexHosOrHMs MaTepUanoB MUKPO- M HAHOIJIEKTPOHUKMY, «BakyyMHas W mia3sMeHHAas SIeKTPOHUKAY,
«OCHOBBI TEXHOJIOTHH JIEKTPOHHOM KOMIIOHEHTHOH 6a3bIy.

OCHOBHBIE IONIOXEHUS NUCHUIUIAHBI HEOOXOIMMEI IIPA H3YYEHHM TUCHUILIME: «Du3ndeckue
OCHOBBI MUKPO- U HAHOCHCTEMHOW TEXHUKHW», «MozaennpoBaHue U IPOSKTUPOBAHWE MHMKDPO- ¥ HAHO-
CHCTEMY.

3. TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA JUCHUITJINHBI

3.1. Mi3yyenune NMCHMIIHHBI HANPABJIEHO Ha GOPMHPOBAHHE CJIEAYIOMIHX KOMIETeHIHii:

— CIIOCOOHOCTb IPOBOAUTH (HHU3UKO-MATEMATHYECKOE MOIEIHPOBAHUE HCCIEOYEMBIX IIPOLIECCOB
HAHOTEXHOJIOTMH ¥ OOBEKTOB HAHO- M MHKPOCHCTEMHOM TEXHHKM C HCIIONB30BAHHEM COBPEMEHHBIX
KOMITBIOTEPHBIX TexHonorui (I1IK-1);

- TOTOBHOCTB HCIIOJIb30BaTh 0a30BEIE TEXHOJIOIWYECKUE MPOIECCH U 000PYI0OBaHKE, IIPHME-
HSCMBIC B TPOU3BOICTBE MaTEPHAIOB, KOMIIOHEHTOB HAaHO- ¥ MUKpocucTeMHol TexHukH (TIK-8);

3.2. B pesyapTaTe H3yYeHHUs IUCHMILTMHLI CTYJeHT NOJKEH:

3HATh:

— QHU3MKO-XMMHUYECKHE OCHOBEI 6230BBIX TEXHOJIOTMYECKUX MPOlieccoB mpoussoactea CBUC;
— 6azoBble MapuipyTel CBUC;

— IPUHIAIE Pa3pabOTKK TEXHOJIOTHYECKUX MapIIpyToB mpoussoactea CBUC;

yMeTh:

— paspabartbiBaTh CBEPXOONBIIAE MHTETPAILHEIE CXEMBI U TEXHOJIOTHYIECKHE MAPIIPYTHl UX W3-
TOTOBJICHUSI;

== BI>I6I/IpaTL IapaMEeTPhI TEXHOJIOTHYECKUX onepaunﬁ;
BJIAOETh:
— HaBbIKaMH pa3pa60TKH 0a30BBbIX TEXHOJIOIHIECKUX IIPOLECCOB;
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4. OFBEM JJUCHUILIMHBI Y BUJbI YYEBHOM PABOTHI

O6uiast TPYI0EMKOCTb AUCLMIUIMHbI COCTABIISET 5 3a4€THbIC €AUHULIbI.
Bun yueOHo paboTbl BCero 4acos CGMCSCprl
AyIHTOpHBIE 3aHSITHS (BCero) 70 70
B ToMm uucne:
Jlexuuu 36 36
JlaGopaTopHble paboThbl 16 16
[Tpaktnueckue 3anarus (I113) 18 18
CamocrositesibHasg paboTa (Bcero) 74 74
B Tom yucne:
[ToaroToBka Kk KOHTPOJILHBIM paboTam
[ToaroToBKa K NPakTUYECKUM 3aHATUAM
INoaroToska Kk JabOpaTopHbIM paboTam, MOAr0TOBKA OTHETOB
[TonroroBka Kk 3K3aMeHy 36 36
OOb11as TpyI0EMKOCTb Hac 180 180
3aueTHble Equnuiel TpynoemkocTy 5 3
5. COOJEP KAHUE JUCIUIIJINHBI
5.1. Paznesipl AUCHUILIAH ¥ BUABLI 3aHATHIA
] <
Fd 2 | S| o
i = EESE| &5 g ®opmupyeMbie KOM-
ﬂ/;l HaumeHoBaHue pa3nesia JUCHHNIUHBI g s E 5\8 =2 e neTeHUUH
D 1 @ > ]
= = o S &l g 5 - (OK, IIK, IICK)
S |8
1. | TeHgeHUMS pa3BUTHSI COBPEMEHHOMN TEXHOIOT UK 2 4 6 K-8
MMKPO- Y HAHODJIEKTPOHHUKH
2. | CybmukpoHHas poronurorpadus 4 2 3 14 K-8
3. | ITyukoBble MeTOABI TUTOTpadUK 6 6 12 24 K-8
4. | MoHHOe JernpoBaHue noaynpoBOIHUKOB 10 6 14 30 MK-1, [K-8
5. | MoHHOe 1 NNasmMoXxuMUyYecKoe TpaBieHue MUKPO- 2
CTPYKTYpP 4 8 10 24 IK-1, ITK-8
6. | OcaxneHue METaJIOB U AUINEKTPUKOB. [TnaHapu- 4 4 10 18 MK-1, [K-8
3auus penabeda.
.| T
7 €XHOJIOTMYECKHE MapLUPYThl U3TOTOBIEHUS 6 2 4 16 3 TK-1, TIK-8
CBUC
36 18 16 74 144
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5.2. Conep:xanue pasneaoB JUCHUILIAHLI (1o nexuuam)

®opmMupyemble
No HaumenoBanue TpynoemkocTs | KOMNeTeHUMH
Coaep:xanue pasnenon
n/n pasgesioB (uac.) (OK, IIK,
I1CK)
1 | Tennenums pasBu- | MeXIyHapomHAs TEXHOJOrMYeCKas IOpOXKHas KapTa
THS COBDEMEHHON | [7Ist MOJyNPOBOAHMKOBOrO NPOM3BOACTBEA. 3aKOH Mypa.
TEXHOJIOTUU MUK- 2 IK-8
PO- ¥ HAHO3JIeK-
TPOHUKH
2 | CybmMukpoHnHas OcHOBHBIE MOHATUS U TEHIEHUMHU. HmmepcuoHHas nu-
doronurorpadus Torpadus KY® nuanasona. Jlutorpadus DY® nuana- 4 ITK-8
30Ha. UMNpuHTUHHT
3 | IlyukoBble MeTOnbl | DNEKTPOHHO-MyueBblE YCTAHOBKH. IMapameTpsbl ycTaHo-
nurorpaduun BOK. Pacuersl nuameTpa cokycuposannoro nyua. Pac-
CesHME My4yKa DJEKTPOHOB B pe3ucTe. Bpems skcnouu- 6 K-8
poBanud. Paspelwaiouias CrnocoGHOCTb 3NEKTPOHHO-
Jy4eBoi nurorpadun. Mownwas nurorpadus. PeHrtreHo-
Jrorpadus
4 | Mounoe neruposa- | TeXHOJOTHSI MOHHOTO Jeruposanus. [Ipoberu HOHOB B
HYE MOJyNpOBOI- amopQHbIX BellecTBax. IIpodunu pacnpeneneHus koH-
HUKOB LCHTpAlUMK BHEAPEHHbIX MOHOB B aMOPMHBLIX U MOHO-
KPUCTANNHYECKNX MHUILCHsX. PaauauuoHHble nedexTsbl 10 IMK-1, T1K-8
Ip1 HOHHOM JierupoBaHuu. OTxur nedekTos. BricTphIii
TEPMUYECKUET OTKUT. HOBBIE METOABI UMIMYNILCHOTO OT-
xura. O6;1aCTH NPUMEHEHHSI MOHHOTO JIErHPOBAHMS.
5 | HonHoe u nnasmo- | Knaccudukaums npoueccoB. OCHOBHbIE MapaMeTphl
XMMHWHECKOC TpaB- | TpasJeHUs. Du3rka HOHHOTO TpaBieHus. Paspeluaroias
JIEHUE MUKPO- U CMOCOOHOCTb HMOHHO-TY4€BOro TpaBlieHus. [lnasmMoxu- 4 IK-1, K-8
HaHOCTPYKTYp mudeckoe Tpapnenue (IXT). Mogpens v metonst [IXT
6 | Ocaxnenne mMetan- | ATOMHO-CIIOEBOE OCAKICHHUE U3 FA30BOH ¢a3bl. MoHHoe
JIOB U TU3JIEKTPU- ¥ NOHHO-Na3MEHHOE OCAXKAECHUE TOHKUX CJOER IHMOK-
KkoB. [Inanapusauns | cuma KpeMHuUs, HUTPUAA KPEMHUS, HUTPUZA AJIIOMUHUS,
penbeda KPEMHUA W METaNI0B. MOHHO-CTUMYJIMPOBAHHOE, HOH- 4 ITK-1, ITK-8
HO-JTy4€BOE€ HaMbIJIEHWE TOHKUX IJEHOK. OCHOBHbIE
NOHATHUS U TEHACHUWMW Pa3BUTHUA. TEXHOJOrUS XUMUKO-
MEXaHWYECKOW MnaHapu3aLumu
7 | TexHomornueckue | OCHOBHBIE MOHSTHS M TEHACHLNN passuTua. UHxeHe-
MapLupyThl U3ro- pus MEXYPOBHEBOrO AMIJIEKTPUKA U MEXYPOBHEBOI 6 [K-1, TIK-8
ToBJeHuss CBUC passonku. Texnonoruueckuit MapupyT

5.3. Pame.m,l JUCHHIIIMHBI U1 MEKIUCOUNIMHAPHBIE CBSI3H C 06ecneanammnMn (npemﬂ-
)_IyIIII/IMI/I) H 00ecreYnBaeMbIMHU (HOCJ]CIIleIHI/IMI/I) JAUCHHUAINIIMHAMMA
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Ne Haumenosanue oGecneunBarommx (npeasi- Ne Ne pasnesioB naHHOM AUCUMNIMHBIL, AJ1s1 KOTOPbIX HE0OXO-
n/m | ayuwmx) u obecrneynBaeMbIx (mocaenyomux) | AMMO M3yuyeHHe 0GeCNEYHBAIOLLMX (npeabiaymux) u obecre-
AHCHMIIHH YHMBAEMbIX (MOCJEAYIOLIMX) QUCHMILTHH
1 | 2 T 3 1T 4 [ 5 | s | 7
IMpeauecTBy0IME AHCUMITHHDI
1. Xumust + + +
2. Maremaruka + + +
3. Dusuka + + + +
4. BakyymHas v niasmeHHas sekTpoHnka + + + + +
5. TTpouecchl MUKPO- M HAHOTEXHONOTUH + + + + + +
6. TeepnoTenbHas snexkTpoHuka + + +
7. | TexHONOrus MaTepranoB MUKPO- 1 HAHOZIEK- + + + +
TPOHUKHU
8. | OCHOBBI TEXHOJIOTMH 3EKTPOHHON M KOMIIO- + ot +
HEHTHOM 6asbl
5



nOCJ’leﬂlel.llHe JAUCHHUIIJITHHBI

9. | ®PuU3MKO-XUMUYECKHE OCHOBBI MPOLIECCOB MUK- + + + + + +
po- ¥ HaHoTexHonoruu. KypcoBoii npoexT.

10. | ®usnyeckre OCHOBBI MUKPO- ¥ HAHOCUCTEM- + + + +
HOW TEXHUKU

11. | MonenupoBaHue 1 MPOEKTUPOBAHKUE MUKPO- 1 + + + +
HaHOCHCTEM

5.4. CooTBercTBHE KOMIIETEHIHI, (JOPMHPYEMBIX NPH H3yYeHHH THCHUILIHHLI, H BHIOB

3aHATHHI
IMepeuens Buael 3aHsaTHI
KOMIIeTeH LU JI1a6. Mp. CPC D®opmbl KOHTPOJISA
pao.
[1K-1 OTUETHI N0 MPAKTUYECKKMM 3aHATUAM. BBINONHEHME KOH-
+ + + TPOJIbHBIX paboT. BeinonHeHue nabopaTtopHsix paGor. 3a-
LLLMTa OTYETOB.
[1K-8 OTueTsl MO MPaKTUYECKUM 3aHATUAM. BbINONHEHNE KOH-
+ + + TPOJbHBIX paboT. BeinojiHeHue nabopaTopHbix pabor. 3a-
LT OTYETOB.

6. METO/bI 1 ®OPMbI OPTAHU3AIIMU OBYYEHUSA

TexHo/I0rMH MHTEPAKTUBHOrO 00yYeHNs NIPH PAa3HBIX GopMax 3aHATHI B dacax

IpakTu- Jlabopa-
®opmel | Jlekuuun yecKue TOpPHbIE
Beero
MeToabl (uac) 3aHATHSA paboThl
(uac) (4ac)
BrinosiHenue u 3alunta NpakTHKO-OPUEHTUPOBAHHDBIX 3a/1a- 8 8
HUH BO BPEMS ayIUTOPHbBIX MPAKTUYECKUX 3AHSTHUIL
MO3roBo}i IUTYPM NPH BEINOIHEHUH 1a00PATOPHBIX paboT 8 8
HMTOro MHTEpaKTMBHLIX 3aHATHIA 8 8 16
7. JABOPATOPHBII TIPAKTUKYM
Ne | Nepasnmena nuc- Tematika 1a600aTo 5 TMpyJ:éo- KomnereHuuu
o — 1Ka J1JabopaTOpHbIX paboT €MKOCTb OK, TK
(uac.)
L Hccnenosanye npoueccoB TpaBieH st MUKPO- W HAHOCTPYK- 8 MK-1, TIK-8
5,7 TYp
5 qJOle/IpOBaVHHC MEX3JIEMEHTHOH LLENCBOM U30ISLMK B 4 MK-1, TIK-8
5,6,7 KPEMHUEBOM HAHOIJIEKTPOHHUKE
4 Hccnenosanue npoueccos popmuposanus T-06pazHoro
> 5,6,7 3aTBopa p-HEMT Tpanzuctopa & [K-1, TTK-8
8. MIPAKTUYECKHUE 3AHSITUS (CEMUHAPHI)
Ne pas- Tpyno-
a A TemaTnka npakTuyeckux 3aHsTuii (CeMUHAPOR) CMKOCTE Komnerenuuu
n/n JAUCLIMTI- P P (4yac.) OK, IIK, IICK
JIMHBI
1. 1,2 Cy6mukpoHnHas ¢oroautorpadus 2 ITK-8
2. 3 OJIEKTPOHHO-Jy4eBas autorpadus 6 I1K-8
3. 4 WoHHas MNIaHTalUs B TEXHOJIOIMU KPEMHUEBOM HaHO3JIEKTPOHUKH 6 IMK-1, TIK-8
4. 5,6 HMoHHO-J1y4eBoe TpaBJieHHe MUKPO- U HAHOCTPYKTYP 2 I1K-1, TTK-8
5. 7 MapupyT usrorosnenus CBUC 2 IK-1, TIK-8
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9. CAMOCTOSTEJIBHAS PABOTA

Ne Ne paznena TemaTuka camMoCTOSITeJILHOM PatoThI Tpyro- Komnerenuuu KoHTposab Bbino-
e€MKOCTh
n/n | JMCUMIIMHBI (Oemanuzayus) P OK, IIK, NCK HeHus1 paboThl

1. 1,2,3 ITonroToBka K KOHTPOJIbHOMN padoTte Nel 10 ITK-1, TIK-8 KontponwHas pabdora
2 4 ITonroroBka Kk KOHTPOJILHOM padoTe Ne2 10 IK-1, IK-8 KoHTtponbHas pabora
3 5 [ToaroToBka K KOHTPONILHOM paboTe No3 10 IK-1, TIK-8 KoHTponbHas pabora
Beinonnexnue uuou-

-
4. 2,3,4,5 ITonroToBka K NpakTHUECKUM 3aHSTHUSIM 20 [TK-1, TIK-8 BHAYSITEHELX. 3a/IaHHM
Ha MpaKkTUYECKHUe 3a-

JaHVs
5 56,7 IloaroToska k n1abopaTopHbiM paboTam u 24 MK-1, TIK-8 Oruetsl o nabopa-
COCTaBJIEHUE OTUYETOB TOPHBIM paboTam

10. IPUMEPHAS TEMATUKA KYPCOBBIX I[IPOEKTOB (PABOT)

HE MPeLyCMOTPEHO

11. PEUTUHIT OBASI CHCTEMA AJISI ONEHKH YCIIEBAEMOCTHU CTYJIEHTOB

Tabauna 11.1. BaibHbIe OLEHKH 11l 3JIEMEHTOB KOHTPOJIsA

MakecumanbHbIH . MakecumanbHbII
" MaxcumanbHbIH
DJIeMeHThI yuyeOHok 6ana Ha 1-yw KT - 6an71 32 mepuon Bceero 3a
JAeATe/IbHOCTH € HayaJja ceMecT- puoa mexay 2KT u Ha ceMecTp
mexay 1KT u 2KT
pa KOHeL cemecTpa
Beimonnenue u 3aiura naboparop- 16 16
HbIX paboT
BrinofneHne npakTuueckux 3ana-
N F 8 10 10 20
HUi
KOHTposibHbIE paboThl 10 10 10 30
KomnoHeHT cBoeBpeMeHHOCTH 2 2 4
WTtoro makcnmym 3a nepuon: 22 38 10 70
Crnaya 3x3ameHa (MakCuMym) 30
Hapacrawuwum utorom 22 60 70 100

Tabimna 11.2. Ilepecuer 6a/1710B B OLeHKH 32 KOHTPOJIbHbIE TOYKH

baJuibl Ha 1aTy KOHTPOJILHOI TOUKH Ouenka
2 90 % OT MakcUMaJIbHOM CyMMBbI 0aIOB Ha naty KT 5
Ot 70% 10 89% OT MakcHMabHO# CyMMBI GaiioB Ha naty KT 4
Ot 60% 110 69% OT MaKCUMaIbHOM CyMMBbI GAIOB Ha naty KT 3
< 60 % OT MaKkcUMaJIbHOM CyMMbI GAIIOB Ha naty KT 2

Tabauna 11.3. Ilepecyer cymmsbl 6a/10B B TPAIHIHOHHYIO M MEKIYHAPOAHYIO OLEHKY

Ouenka (I'OC)

HTorosast cymma 6anios, YYHUTLIBAET yCNELIHO
CAAHHBbINH 3K3aMeH

Ouenka (ECTS)

5 (oTaK4HO) (3auTeHO) 90 — 100 A (oTnnuHO)
A {5OROH5) 3: : SZ [(?; (oueHb Xopouo)
(3auTeHo) {xopomo)
70 — 74 D
3 (YIOBNETBOPHUTENLHO) 65-69 (apRaenzopuTe;Ho)
(3auTeHo) 60 — 64 E (nocpencteenno)

2 (HeyIOBNETBOPUTENLHO),
(He 3auTeHo)

Huxe 60 6anoB

F (neynoBneTBOpuTENLHO)
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12. YHEBHO-METOJUYECKOE U MH®OPMAIIMOHHOE OBECHEYEHUE JAUC-
ITUIIJINHBI

12.1. OcnoBHas auTEpaTypa
12.1.1. Jasununa T.U., Karageit B.A., Anumenko E.B. TexHoiorus KPEMHHUCBOX HAHO3JIEKTPO-
HUKHU: y4eOH. mocodue. — Tomek, B-Crexrp, 2011. — 262 c. - [amekTpoHHBbIi pecype] .- agpec:
http://miel.tusur.ru/index.php?option=com_content&%E2%88%93view=article&id=231
12.1.2. Texnonorusst CBUC: y4yebHOEe mocobue / T.W.lanununa, B.A Karaneit , ®enepansoe
areHTCTBO MO 06pa3oBaHKIO, TOMCKMM rOCY1apCTBEHHBIH YHUBEPCHTET CHCTEM YNPABJIEHUS U PaaUO3JIEKTPO-
nuku, Kadenpa dpusnyeckoii anexrponuku. - Tomck : TYCYP, 2007. - 287 c. (51)

12.2. lonoiHuTE IbHAS TUTEPATYpPa

12.2.1. KOBCTPYKTHBHO-TEXHOJIOTHIECKHE OCOOEHHOCTH cyOMUKpoHHBIX MOII-TpaH3ucTopoB:
y4ebnoe nocobue / I'.51. KpacHukos. — M.: Texuocoepa, 2011. — 800 c. (2)

12.2.2. TexHOMOTHSI, KOHCTPYKIIMM ¥ METOMIbI MOZENUPOBAHHS KPEMHHEBBIX HHTEIPAIbHBIX
MHKPOCXeM: y4eOHOe ocobue ms By30B: B 2 4. / [Tox pen. FO.A. Yamisiraaa. — M.: BUHOM. JIa6o-
paropus 3Hanui, 2010. / Y. 1: TexHonOrM4ecKne mpoIecchl W3rOTOBICHHS KPEMHHUEBBIX MHTETPalb-
HBIX CXeM ¥ uX Monemuposanue / M.A.Kopores, T.JO.Kpynkuna, M.A.Pesenesa. — M.: BUHOM. Jla-
Ooparopus 3uanmii, 2010. — 397 c. (10)

12.2.3. TexHONOTHS, KOHCTPYKIHM H METOMBI MOZIEIAPOBAHNS KPEMHHEBBIX HHTETPABHBIX
MHKPOCXeM: y4eOHOe mocobue s By3oB: B 2 4. / Ilox pex. FO.A. Yanmsrusa. — M.: BUHOM. JIa6o-
paropus 3HaHMi#, 2012. / Y. 2: DneMeHTs u MapIIpyThl H3TOTOBJICHHS kpemuueBbx VIC u MeTons! ux

MatemMarHiecKoro moaemuposanus / M.A.Kopones [u ap.]. — M.: BUHOM. Jlaboparopus 3HaHUIA,
2012. - 423 c. (35)

12.3. Y4yebH0-MeTOMMYIECKHE TOCOOUS 1 IporpaMMHoOe o0ecnieuenue
12.3.1. lanununa T.M. TexHONOrus KpeMHUEBO HaHOBJIEKTPOHUKH: Y4eOHO-METOAMYECKOE TOCOBHE 110
ayMTOPHBIM NPaKTUYECKUM 3aHATHSAM M camocTosTenbHol pabore. — Tomck: Tomckuii rocyJapCTBeHHBIM
YHHUBEPCUTET CHCTEM YNPABIICHUA U PAIHOAIIEKTPOHHKH, 2012, — 56 c. - [3neKTpOHHBbIi pecypc] .- anpec:
http://miel.tusur.ru/index.php?option=com_content&%E2%88%93view=article&id=231

12.3.2. lanununa T.M. TexHONOTHS KPeMHHEBOM HAHOBJICKTPOHUKHU: Y4yeOHO-MeToaHUeCcKOe TIOCOBHE O
naboparopHbiM pabotam. — Tomck: ToMckuit TOCYIapCTBEHHbIH YHUBEPCUTET CUCTEM YIpPABIEHHS U Paiyio-
SNIEKTPOHUKH, 2014. — 68 c. - [anekTpoHHbIi pecypc] .- anpec:

http://miel.tusur.ru/index.php?option=com content& %E2%88%93view=article&id=231

12.4. Ilporpammuoe o6ecneuenne
12.4.1. Tlporpammaerit maker Synopsys TCAD
12.4.2. Oducusie mporpammer Microsoft Office wmu Open Office.

12.5. ba3bl 1aHHEIX, HH(OPMAIMOHHO-CIIPABOYHBIE H IIOHCKOBbIE CHCTEMbI
IIpu 00y4YeHHH HCIOB3YIOTCS 6a3bl JAHHBIX IEPHOTMIECKUX U3IaHUH U pecypchl MHTepHeTa.

13. MATEPUAJIBHO-TEXHIYECKOE OBECIIEYEHUE JAUCIIAIIINHBI

Jlnsa peanuzaumu JEKLHOHHBIX U TIPAKTUYECKUX 32HATHH HEOOXONMMBI: KOMIBIOTED C YCTAHOBJIEHHBIM
NporpamMMHeIM obecnieuenuem (1. 12.4), IIPOSKTOP U 3KpaH.
JlaGopaTopHbie paGoThI IPOBOASTCS B crenuanu3MpoBaHHoM nabopartopun kabenpsl uznueckoii snek-

TPOHUKH, OCHAIICHHOH KOMIBIOTEPAMH € COOTBETCTBYIOLIMM MPOrPAMMHbBIM 00eCTICUeHHEM JJ1s1 BBITIOJIHEH U
71a60paTOpPHBIX paboT. a
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MpunoxeHue Kk pabouekt nporpamme
desepanbHoe rocyaapcTeeHHoe broaxKeTHOe 06pa3oBaTenbHOE yupeXaAeHUe

BbICLLEero obpasoBaHus

«TOMCKUI TOCYOAPCTBEHHbINA YHUBEPCUTET CUCTEM YTPAB/IEHMA U PAOAVNOSNEKTPOHUKU »

(Tycyp)
YTBEPXKIAIO
ﬂpoﬁ_e/i(mp no y4eOHoii paGore
VAP M. E. TposH

Vi

«g» M 2016.

®OH/, OLLEHOYHbIX CPELACTB 110 YYEEHOU ANCLUMIT/INHE

TexHonorua CBUC

(nonHoe HanmeHoBaHWe y4e6HOM AUCLUNAUHBI MAK NPaKTUKK)

YpoBeHb OCHOBHO 06pasoBaTenbHOM NPOrpamMmmbl 6akanaspuar

HanpaeneHnwue(s) nogrotosku (cneumnanbHocTb)

28.03.01 HaHOTEXHONOFMK U MUKPOCUCTEMHAA TEXHUKA

Mpodunb(n) HaHOTEXHONOIUU U SNEKTPOHMKE U MUKPOCUCTEMHOMN TEXHUKE
(nonHoe HaumeHoBaHMe Npodus HaNpaBAEHUA NOArOTOBKM (cneunanbHocTH))

dopma o6yyeHus O4YHasn
dakynbteT 3/1eKTPOHHOU TeXHUKuU (PIT)
Kadegpa dusmnueckon anekrpoHuku (H3)
Kypc 4 CemecTp 8
YuebHbIii nnaH Habopa _2013 ropa.
3auer cemecrtp Ond. 3auer cemecTp
JK3ameH 8 cemecTp

Paspaborunk: nouent kageaprs @ Yucroenosa U.A.

Tomck 2016
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1 BBenenue

®oux oueHouHbX cpeactB (OOC) sBISETCS NPHIOKEHHEM K pabouelf mporpamme
aucuuvebl  «Texmonorms CBUC» u mpencraBiser coboit COBOKYIIHOCTb KOHTPOJIEHO-
M3MEPHUTEIPHBIX MATEPUAIIOB (THIIOBBIC 3a1a4H (321aHUs), KOHTPOJIBHEIE PAGOTHI, TECTHI U Ap.) H
METOZIOB MX UCIONb30BAHNS, NPETHASHAYCHHbIX 171l K3MEPEHHS YPOBHS JOCTUKEHHS CTYICHTOM
YCTaHOBIICHHBIX PE3YJIBTaTOB O0yYEHHS.

®OC mo mucmunmune «Texsomoruss CBUC» UCIIOTIb3YeTCSl IPH MPOBENCHUH TEKYLIErO
KOHTPOJIST yCIIEBAEMOCTH U IIPOMEIKYTOYHOH aTTeCTAMH CTYICHTOB.

Ilepeuens 3aKpeIIeHHbIX 3a MUCIMILTHHON « Texnonorus CBUCs» KOMIIETEHLINI MpUBEIEH

B TaOmuIe 1.

Tabmuua 1 — Iepedens 3aKkpenIeHHBIX 32 AMCIHILIHHON KOMIIeTeHITHiA

JTans! GopMUPOBAHHS

TEXHOJIOTMYECKUE IPOLECCH] 1
00opyznoBaHue, IpUMEHSIEMbIE B
IIPOU3BOJICTBE MAaTEPHUAIIOB,
KOMIIOHCHTOB HaHO- ¥ MUKPOCHCTEMHOR
TEeXHUKU

Kon DopMy.IHPOBKA KOMIIETEHIHH
KOMIIeTeHIHH
IIK-1 CIIOCOOHOCTH IIPOBOAUTE (QH3UKO- JlOJDKEH 3HATH MPUHIMIIEL
MaTeMaTHYECKOe MOJICTTUPOBAHHIE MOJEIUPOBAHUS YCTPOHCTB
HCCIENyEMBIX TIPOLIECCOB MHUKDPOCHUCTEMHOM TEXHUKU U
HaHOTEXHOJIOIMH U 00BEKTOB HAHO- U IPOIECCOB UX U3TOTOBIIEHUS.
MUKDPOCHUCTEMHOM TEXHUKHU C JloIDKeH yMeTh BBIIONHSTE
UCIOJIb30BAHUEM COBPEMEHHBIX MOJEIUPOBaHUE OA30BBIX
KOMITBIOTEPHBIX TEXHOJIOTHH TEXHOJIOTHYECKHUX MPOIECCOB U
JlaBaTh PEKOMEHIAIIHH 110
BBIOODY ITapaMeTpOB.
JlomxeH BaneTs HaBbIKAMU
MOJIETUPOBAHUS
TEXHOJIOTHYECKUX MPOIECCOB
H3TOTOBJICHHUS YCTPONCTB HAHO-
1 MHKPOCHCTEMHOM TEXHUKH.
K-8 TOTOBHOCTBIO UCITOJIB30BaTh 0A30BEIE Jomxen 3uars 6azoBsie

TEXHOJOTHYECKHE MPOLECCH
st mpousBonactea CBHC.
JIOJDKEH yMeTh BBIIONHATE
pacyeTsl mapaMeTpoB 0a30BbIX
TEXHOJIOTHYECKUX MPOIECCOB
npoussoncTBa CBHUC.
Homxen BnaneTs
MIPaKTHYECKUMHU HABBIKAMU
PaspabOTKH TEXHOIOTHIECKHUX
MapupyTOB IPOU3BOICTRA
CBUC nnst KOHKpeTHOro
IPUMEHECHHUS.
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2 Peanuzanust KoMIeTeHIMin
1 Komnerennus ITK-1

IIK-1:  cmoco0HOCTE  NpPOBOAHTE  (PH3HUKO-MATEMATHYECKOE MONEIHPOBAHNE
HCCIIENYEMBIX NIPOLECCOB HAHOTEXHOIOTHH H 00bEKTOB HAHO- H MHKPOCHCTEMHOH TeXHHKH
€ HCIO0JIb30BAHUEM COBPEMEHHbBIX KOMIBIOTEPHBIX TEXHOJIOTHIA.

JAnst popMHpOBaHHS KOMIETEHIHH HEOOXOIMMO OCYIIECTBHTH S STArOB. DTAIbI
(bopMHEpOBaHUSA KOMIETCHIMH, TPUMEHSEMbIE IS JTOTO BHIObI 3aHATHH U HCIIOJIb3YEMBIE
CpeJICTBA OIICHUBAHU IIPEACTABIEHEI B Ta0mUIE 2.

Tabmuua 2— Jtanel GopMUpPoBaAHKS KOMIIETEHIMHA U HCIOJIb3yeMbIe CPEACTBA OIEHUBAHHS

1. CocraB 3Hars Y™merts Bnapnern
3HAET IPUHIMIEL | YMeeT BHIIOIHATH Brnaneer naBpikamu
MOJIENUPOBAHUS MOICITUPOBaHUEC MOICIUPOBAHMSL
YCTpOHCTR 0a30BBIX TEXHOJIOTHYECKUX
. | TexHOMOTMYECKHUX IIPOIIECCOB
Copep:xxanne MUKPOCHUCTEMHOMI
IIPOLIECCOB U JIaBaTh U3TOTOBJICHUS
3TAIOB TEXHUKH U =
PEKOMEHIALIUH TI0 YCTPONCTB HAHO- U
IIPONECCOB UX BBIOOPY apamMeTpoB MHUKDPOCHCTEMHOM
U3TOTOBJIEHUS TEXHUKH
e Jlexiuu
. e JlpakTuueckue
e Jlexuuu; e [IpakTuyeckue
. 3aHSTUS
Bunp! sansaTui o Ilpaxruueckue 3QHATHSL
e JlaboparopHbie
3aHATUS e JlaboparopHsble
3aHSTHS
3aHSATHUS
e JlaboparopHbie
e KoHTponbHBIE 3aHATHUA e JlaGoparopHbie
paboThr, e KoHnTpomnbHEBIE 3aHATUS
Hcnoan3yembie
cpexcTBa e Brmonnenue paboTer; e Brmonnenue
IPAKTUYECKIX e Brmonnenue IIPaKTHYECKUX
OLICHUBAHHUA p o © P .
3a[1aHui; IIPAKTUYECKHUX 3aJlaHui;
e Dk3aMeH 3alaHu; e Dk3ameH
e DK3aMeH

OOmirie XapaKTepHCTHKY IOKasarenell ¥ KPUTEPHEB OLEHWBAHUS

dTamax IPUBEICHBI B TabuIE 3.

KOMIIETCHIIMM HA BCEX

Ta6auna 3 — O6mue XapakTepHCTHKH IOKa3aTeiei u KPHUTEpHEB OLlEHUBAHUS

KOMII€TCHIIUH I10 3Tarnam

Howasarems o 3HaTh Ymern Baaners
KpHTepUH -
OT1ian4yHO (BBHICOKHIH Obnamaer Obnanaer nuamna- Kontponupyer
CornacoBaHa Ha noprtane N2 7584




YPOBEHb)

baxTHUECKUMU U

30HOM IIPAKTHYECCKHUX

paboTy, TPOBOAUT

TEOPETUYECCKUMHU YMEHUH, TpeOyeMbIX OLICHKY,
3HaHUSIMH B IUL1 pa3BUTHS TBOD- COBEPIIEHCTBYET
Ipezenax u3ydaeMoi YECKUX PELICHUH, INEeHCTBUS pabOTHI
o0nacTu ¢ abcTparupoBaHus
NIOHHMaHHEM TPaHUIl npoOiem
IPAMEHIMOCTH
Obnanmaer Beper
IUANa30HOM OTBETCTBEHHOCTH 3a
3HaeT paKxThl,
IIPAKTUIECKUX 3aBepIICHUE 32124 B

IIPUHIIUIIBI,

Xopomo (6a3oBbIii YMEHUH, TpeOyeMBIX HCCIIEIOBAHUH,
IIPOLIECCHI, 00TIIIe
YPOBeHb) JUIsI pEIIEeHUS npucrnocadIuBaer
IIOHATHS B IIpeaesax
. ONpeneNeHHBIX CBOE IIOBEJIEHHUE K
H3ygaeMou obIacTu
mpo6iieM B o6acTu o0cTOsTENBECTBAM B
HCCIIETIOBAHUS peneHun npoodieM
Ob6namaer
YnoBiaerBopureanHo OCHOBHBIMH Pabotaer npu
. Ob6nanaet 6a30BEIMHU
(moporoBsbrii YMEHUSIMH, TpeOye- IIPSIMOM
OOIIUMU 3HAHMSIMUA
YPOBEHb) MBIMH JUJISL BBITIOJIHE- HaOJIIONICHUH
HUS IPOCTHIX 3a1a4
QopMynMpOBKa TIOKa3aTenell W KPUTEPHEB OLEHWBAHUA JAHHON KOMIIETEHITUI

[IpUBEICHA B TabIUIE 4.

Ta6auna 4 — Iloka3aren U KPUTEPHH OIIEHUBAHNS KOMIIETEHIHH HA 3TANAX

Iloxaszarenu u

3HaTL Ymern Baagers
KPHUTEpPHH
® ymeem
e 3Haem BLINONIHAMD
® gladeem HABLIKAMU
NPUHYUNDL MoOenuposanue
MOOenuposanus
MOOenuposanus 6a306v1x
5 MEXHON02UUECKUX
. ycmpoiicme MeXHON02UYeCcKU
Otauuno (BLICOKHIA npoyeccos
MUKPOCUCEMH X npoyeccos u
YPOBEHb) } U320moesneHus
Ol MexXHUKU U oasamy -
YCmpoucme HaHo- U
npoyeccos ux pexomeHoayuu .
MUKDOCUCTEMHOT]
U320MoeJeHUs no evibopy
MEeXHUKU
napamempos
® 3uaem °  yueem ® gradeem HAGLIKAMU
NPUHYUNIBL BLINONIHANL MOOenuposarnus
Xopomo (6a30BbIii MOoO0enuposan s Mooenuposanue OCHOBHBIX
YPOBEHB) ycmpoiicme b6a306vix MEXHON02UYECKUX
MUKPOCUCTNEMH MeXHON02UYeCKU npoyeccos
Ol MeXHUKY U X npoyeccos U320MOGIIeHUs.
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U320MOBNEeHUA

npoyeccos ux npoCmuix
U320MOBLeH s YCmpOoUCcme HaHO- U
MUKDPOCUCEMHOT
MeXHUKU
e1aoeem
HAY4aNbHbIMU
® 3Huaem
ymeem HaBbIKAMU
NPUHYUNDL
BLINONHAMb MOO0enuposans
MOOenUposanus
s Mooenuposanue OCHOBHBIX
ycempoticma
YIlOBJIeTBOpl/ITeJII)HO HA OMOENbHbIX MEXHON02UYECKUX
3 MUKpOCUCTNEMH
(moporoBsIii ypoBeHb) . amanax 6a306vix npoyeccos
OU MEeXHUKU U
MEeXHON02UYeCKO U320MOGIeHUs
npoyeccos ux
20 Mapupyma npoCmubIx

ycmpoucme Hano- u
MUKPOCUCTEMHOT
MEeXHUKU

2 Kovmnerenmus ITK-8

IIK-8: roToBHOCTBI0O WCHOJB30BATH 0A30BLIE TEXHOJIOTHYECKHE Tpolecchl H

oﬁopyszaHne, IpUMEHAEMbIE B IIPOH3BOACTBE MaTepuaioB, KOMIIOHEHTOB HAHO- H

MHUKPOCHCTEMHON TEXHHUKH.

Jlist GopMHpPOBaHHS KOMIIETEHIIMH HEOOXOMIMO OCYIIECTBUTL DS O3TAIlOB. JTambl

(hopMHpOBaHHS KOMIICTCHLMH, MpPHUMEHSEMbIE Ui 3TOTO BHIL 3aHSTHH HCIIOJIb3yeMEIE

CpE€acCTBa OLICHUBAHUS IIPECOCTaBJICHEI B Ta6nm[e 5.

Tabmuua 5— Irans! hopMUPOBAHNS KOMIIETEHIUN U HCIIO0JIb3yeMble CPeICTBA OLleHUBAHUS

2. Cocras 3Harn Ymern Baaners
3HaeT 6a3oBbie YMeeT BBIONHSTE Braneer
TEXHOJIOTHYECKHUE pacyeThl IIPaKTUYCCKUMU
IIPOLIECCHI ISt IapamMeTpoB HaBBIKaMU
IIPOU3BOACTBA 6a30BBIX pazpaboTku
Conepixanue CbUC TEXHOJIOTHYECKUX TEXHOJOTHYECKHUX
3TanoB IIPOIIECCOB MapIIpyToOB
IIPOU3BOICTBA IIPOU3BOJIICTBA
CbuUC CBUC mns
KOHKPETHOI'O
[IPUMEHEHUS
1: P — e Jlexiuu; Jlexniun IIpaxtuyeckue
e Jlpaktuyeckue IIpaxkTryeckue 3aHATUS
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3aHATHUA

3aHSTHS,

e JlaboparopHbie
3aHATHUSA

e JlaGoparopHrie
3aHATHS

Hcenoan3yembie
cpeacTBa
OLlCHHBAHHUA

e KoHTponbHEBIE

paboThr,

e BrmonaeHue

[IPaKTUYECKUX
3alaHui;

e Dx3aMmeH

e JlaGoparopusie
3QHSITHUS

e KonTponbHBIE
paboTrr;

e Brmonnenue
IIPaKTHYECKHUX
3aJaHuii;

e DK3aMeH

e JlaGoparopusie
3aHATHUS

e Brmoanenue
NPAKTHYECKUX
3a/laHUM;

e DK3aMmeH

Ob1ue XapakTepuCTUKK IOKa3aTeNeH u

dTanax IPUBEIECHBI B TAOIHIIE 6.

KPUTEPUEB OICHHUBAHUS

KOMIICTCHIIMM Ha BCEX

Tabmuna 6 — O6mme XapaKTePUCTHKE MOKAa3aTeIeii M KPUTEPHEB OLEHHBAHHUSI
KOMIIETeHIINH 110 3TaNam

Iloxazarenu u

3HaTh Ymern Baaners
KPHUTepUH
Ob6mnamaer
& Obnapnaet nuana-
baxTudeckumu 1
30HOM IIPaKTUYECKHUX KonTpomupyer
R eHul, TpebyeMBIX abOoTYy, MPOBOIUT
O1immaHo (BBICOKMIT 3HAHWSIMU B M > TPeDy P Y, P
. JUIS Pa3BUTHUS TBOP- OIICHKY,
YPOBeHb) Ipefenax u3ydaeMon .
YECKUX PEIICHHUIH, COBEPIIEHCTBYET
obmacTu ¢ N
abcTparupoBaHus JIEeUCTBUS pabOTHI
IIOHMMAaHUEM TPaHHUI]
pobnemM
IPUMEHUMOCTH
Obnamaer Beper
JIAaria30HOM OTBETCTBEHHOCTH 34
3HaeT QaxThl,
IIPaKTHYECKHIX 3aBEpLICHUE 3a/1a4 B

Xopomo (6a3oBbIi

NPUHITUIIL,

€HUH, TpeOyeMBIX HCCIIEIOBAaHHH
IIPOLIECCHI, OOTIIHE ™ > TheOy " ’
YPOBe€Hb) JUIS peIIeHuUs npucnocabIuBaeT
IIOHATHS B Mpeaenax
5 OIIpENEICHHBIX CBOE IIOBEJICHHUE K
H3ygaeMou obracTu
pobiieM B obmactu obcTosiTenbCTBaM B
HCCIIEIOBAHMSI pemiennn npodiaem
Obnamaer
YnoBaerBopureanHo OCHOBHBIMH Paboraet mpu
o Ob6nanaer 6a30BEIMH
(moporoBwIit YMEHHSIMH, TpeOye- IIPSIMOM
OOIUMU 3HAHUAMHU
YPOBEHb) MBIMH 7SI BBIITOJIHE- HaONIONEeHUH
HUS IPOCTHIX 3a1a4
DOopMyIHpOBKa TOKa3aTeNedl W KPUTEPHEB OLECHHBAHUSA JAHHOM KOMIIETEHITUHI

IIp¥BEJEHA B Ta0HIlE 7.
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Taomuua 7 — Ioka3zarenu u KPUTECPHH OIICHHUBAHHSA KOMIIETEHIIMH HA 3TANax

Tloxa3zareau u

3narp Ymers Bnaaners
KPHUTEPHH
3Haem 6a3o6vle * ymeem e gradeem
MexXHON02UYecKue BLINONHAMb NPAKMUYECKUMU
npoyeccwi 05 pacuempi HABbIKAMU
npou3eoo0cmea napamempos paspabomxu
OtiimgHO (BHICOKHIT CBHC 0a306vix MEXHON02UYECKUX
YPOBEHB) mexHonozu4ec mMapupymoe
KUX npoyeccoe npouze00cmea
npou3e00cmea CBHC ona
ChHUC KOHKPEemHO20
NpUMeHeHUs.
3Haem 6a306vle ®  yueem ® gnaodeem
MEeXHONI02UYecKue BbLINONHAMb NPAKMU4eCKuMU
npoyeccul 05 pacuemul HaBbIKAMU
npouU3800cmea OCHOBHbBIX paspabomxu
. CrHUucC napamempos MEXHONOCUYECKUX
Xopomo (0a3oBbIii
0a306v1x Mapuipymoe
YPOBEHb)
MexXHOoN02U4ec npouseoocmea
KUX npoyeccos ChHucC
npou3e00cmea
ChUcC
e graoeem
®  yueem NpaKMU4ecKuMu
BLINONHAMb HABbIKAMU
pacyemol paspabomxu
3Haem 6a306vie
OCHOBHbIX MEXHONO2UYECKUX
MexHoNIo2U"ecKue
napamempos MaApUpymos
YnoBi1eTBOpUTEILHO npoyeccol 014
o 0a306bix npou3600Ccmea
(ToporoBsIi yposeHs) npou3e00cmea
mexnono2u4ec npocmulx
ChUC .
KUX npoyeccos ycmpouicms no
npouU3800Ccmea 06a306vim
CRUucC MeXHONL02UYECKUM
mapupymam
ChHUC
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3 Tunosble KOHTPOJIBHBIC 3aJaHMsI

JIns peanusaiuy BBINEIEPEUHCICHHBIX 3a1ad OOYdEHHS HCIIONB3YIOTCS CIIEAYIOLIHE
MaTepHalbl: KOHTPOIbHEIC PabOThI, IPaKTHYECKUE 3aaHusl, Ta00paTOpHBIe pabOTHI, IK3aMEH.
TuroBele KOHTPONBHBEIE 3aNaHMS WM WHBIE MATEPHATBI, HEOOXONUMBIE I OINCHKH
3HAHWH, YMEHHH, HaBBIKOB W (WIH) ONBITA JCSITENbHOCTH, XapaKTEPH3YIOLIHX 3TAmbl
(hopmMHEpOBaHHS KOMIIETEHIIUH B POI[ECCE OCBOEHHS 06Pa30BATENBHON IPOrpaMMBl, B COCTaRBe:
3.1 KoHTpoabHbIe paboThI:
Tema xonTposBHOM paGoTs! Ne 1: CyOMUKpOHHAS ¢doromurorpadus.
Tema xorTpONBHOM PadoTs! Ne 2: MonHas uMIuIanTanus B Texaonorus CBUC.
3.2 TecThl IO CJIEAYIOMMM pa3ieaam:
He npemycmorpens:
3.3 Boino/iHeHHe NOMANIHAX HWHAMBHAYAIbHBIX 32 AHHMI:

He npemycmoTpensr.

3.5 TembI mpaKkTHYECKHX 3aHATHIA:
1). PacyeT mapameTpoB IpoeKIMOHHOM doTomurorpaduu
2). PacyeT mapamMeTpoB 3JIEKTPOHHO-TYYEBO JaUTOrpaduu
3) Pacyer napamMeTpoB MOHHOM UMILIAHTAIHN
4). Pacder pacnpeneneHus BHEAPSHHBIX MPUMeCeH 110 IIIyOUHE 6e3 OTKUTA i ¢ OTIKAIOM
5). PacueT panuanvioHHEIX qeheKToB
6). Pacuer pactpeneneHus: KOHIEHTPAINN IPUMECH IIPY M3TOTOBIIEHUU OUIOJISIPHOIO
TpaH3HuCcTOpa
7). IoHHO-1Ty4eBOE TpaBleHHE MUKPO- 1 HaHOCTPYKTYp

8). PaszpaboTka TeXHOIOrHYECKOTO MapIIpyTa dopmuposanue CBUC

3.5 Tempb1 1aGopaTopubIx pador:
1). MccnenoBanue mporeccos TPaBJICHUS] MUKPO- © HAHOCTPYKTYD.
2). Vccnenosanre MexaneMenTHOM ITIEICBOM U30JSILUU B KPEMHHUEBOM HaHOJJIEKTPOHHUKE.

3). Uccnenopanme mponeccos GopMupoBaHus T-oGpasnoro 3arBopa p-HEMT Tpanzuctopa.

3.6 Jx3aMeHaHOHHbIE BOIPOCH:
O6nacTu npuMeHeHns UMIIIAHTAIIUH.
YeMm onpezenseTcs BpeMst SKCIIOHUPOBAHKS IIPU 3JIEKTPOHHO-Iy4eBOH TUTOrpadmu?

CybmuxposrHas poronurorpadus.

= B o

Mogzens [TXT. Biusuue Temneparypsl TOIJI0KKH HA IIPOLIECC TPABICHUS.
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Kananuposanue noHOB.
CuHTe3 MaTepuaoB ¢ HOMOIIBI0 HOHHOM UMILIAHTAIAH (OKCHIBI, CHITHIIHIb).

Paspemarorast cnoco6GHOCTH 3IIEKTPOHHO-TyUeBOM THTOrpadun.

g N & W

Cyxoe tpasnenue: mnasmerroe (IIXU u PYJI) u HOHHO-IIyYKOBOE TpaBIlIeHHE. TUITBI 1

OCOOGEHHOCTH MPOIECCOB.

9. IIpobGeru HOHOB B TBEPIBIX TEJNaX.

10. DnexrporHO-0onTHYECKAs cucTema DIV,

11. CybmukpoHHas IpoeKIHOHHas GoTomuTorpadus.

12. MexaHu3Mbl SHEPTETHIECKHUX [I0TEPh [P HOHHOM JIETHPOBAHHH.

13. Mexanu3Mbl HOHHOTO TpaBieHus.. [lapaMeTpaL.

14. TexHosorus GOPMUPOBAHUS CTPYKTYP «KPEMHHUIT Ha H30JISITOPEY» C IIOMOIIBIO HOHHOR
HMIIJIaHTaI|H.

15. @opmupoBaHKEe IMEKTPOHHBIX Jydel CyOMHKPOHHBIX pa3MepoB.

16. Uem onpenenseTcst IIMHA BOIHBI SKCIOHUPYIOIIETO U3IIYy9YCHHS B DJIEKTPOHHO-TYYEeBOM
murorpapuun?

17. Bnusgane nonepevsoi cocTapisoneit TemIoBoil CKOPOCTH JIEKTPOHOB HA
Pa3peImaroIyro ClI0COOHOCTh AMEKTPOHHON JTUTOrpaduu.

18. Pannanuonnsie nepexrst. O6pasoanue amopdHoit dhasbl. Vicrnons3oBanume
panuanroHHEIX 1e()EKTOB Ha IPAKTHKE.

19. Boictperii TepMudeckuit 0TKUr. O61aCTH TPUMEHEHHS.

20. XapaKTepuCTUKA METONIOB TPaBIeHHs (KUAKOCTHOE, HOHHOE, IIa3MOXUMHUYECKOE).

21. Pacnipenenenue BHEAPESHHON NPUMECH IO IIyOWHE IPH HOHHON MMITJIAHTAIHH.
OGpasoBanue p-n nepexoma.

22. MeTonbl UMITYIIECHOTO OTIKHTA.

23. B3auMO/IeHCTBHE 3MEKTPOHOB C PE3UCTOM. DHEPIETHYECKHE norepu. PaccesHue
JJIEKTPOHOB.

24. Crioco6bI OPMHUPOBAHUS CYEPMETKO3AIErAIOIIHX P-N IEPEXOMIOB.

25. Yemy paBHa CENEKTHBHOCTD TPABJIEHHS, €CITH CKOPOCTE TpaBiieHHs POTOpE3UCTa B 1BA

pasa OobIe CKOPOCTH TpaBJICHUS IIOIJIOKKH?

4 Me'roz[nllecxne MaTepuaJibl

Hast obecnevenns mporecca ofydeHHS W pelneHHs 3amad O0Oy4YEeHHUS HCIONBL3YIOTCS

CIICAYIOMINE MaTepHalbl:
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— METOIMYECKHE MaTepHabl, ONPENEIIOIe MPONENYPHl OLCHMBAHUS 3HAHMH, yMeHHIL,
HaBBIKOB U (WJIM) ONbITA JEATENLHOCTH, XapaKTePH3YIOMMX O3Tambl (hOPMHPOBAHHMS

KOMIIETEHITHUM, B COCTABE:

Meronuueckue Marepuab:

4.1. OcHoBHas auTEparypa

4.1.1. Nanumuna TH., Karameit B.A., Ammmerko E.B. Texmomorus KPEMHUEBOH
HaHOGNEKTPOHUKH: y4eOH. mocobue. — Tomck, B-Crmextp, 2011. — 262 c. - [aneKTpOHHBIH

pecypc] .- angpec:

http://miel.tusur.ru/index.php?option=com_content&%E2%88%93view=article&id=231

4.1.2. Texnomorus CBUC: yuebHoe mocobue / T.1A.Jlanununaa, B.A.Karageit
@enepankHoOe areHTCTBO 10 00pa3oBaHMIO, ToMcKwmit TOCYAapCTBEHHBIM YHHBEPCUTET CHCTEM

YOpaBneHus. W panuodnexrponuku, Kadenpa dusmueckort snexrponmku. - Tomck : TYCVP,
2007. - 287 c. (51)

2

4.2. JlononHUTEIbHAS AUTEPATYpa

4.2.1. KOHCTPYKTHBHO-TEXHOIOTHIECKUE OCOOEHHOCTH CYOMUKPOHHBIX MOII-
TPaH3UCTOpOB: yuebHoe mocobue / I'S1. Kpacukos. — M.: Texnocdepa, 2011. — 800 c. )

4.2.2. TexHONOTHs, KOHCTPYKIME ¥ METO/IBI MOJETUPOBAHHS KPEMHHEBBIX HUHTETPATbHBIX
MUKpOCxeM: y4eOHoe mocobue ans By3oB: B 2 4. / ITox pen. FO.A. Yamsirura. — M.: BUHOM.
Jlaboparopust sHammi, 2010. / Y. 1: TexHOTOTHYECKHE TIPOLECCH H3TOTOBJICHHS KPEMHHUEBBIX
MHTCTPAIbHBIX CXeM M MX Mozxemuposanue / M.A.Kopones, T.FO.Kpynkuna, M.A.Peresnena. —
M.: BMHOM. Jla6oparopus 3uanuit, 2010. — 397 c. (10)

4.2.3. TexHONIOTHsI, KOHCTPYKIMK U METOAbI MOJETMPOBAHHS KPEMHHEBBIX UHTETrpPaTbHBIX
MHUKpocXeM: y4ebHoe mocobue mist By30s: B 2 4. / Ilox pen. FO.A. Yambsiruna. — M.: BUHOM.
JIaGoparopus 3mamuit, 2012. / Y. 2: DneMeHTH ¥ MapIIpPyTH H3TOTOBIEHUS kpeMHHEBBIX VIC u
METOAPl MX MaTeMaThieckoro mopenuposanus / M.A.Kopones [u ap.]. — M.: BUHOM.
JIaGoparopus snanuit, 2012. — 423 c. (35)

4.3. Yae0Ho-MeTOnHYeCKHE IOCOOUS H MPOrpaMMHOe obecredeHme

4.3.1. Nanumura T.H. TexHONOrHs KpeMHHEBOM HaHO3JICKTPOHHUKHU: Y 4eOHO-METONHUECKOE
nocoOUe 1O ayIUTOPHBIM IIPAKTHYECKEM 3aHSATHAM H CAMOCTOSTEIBHON pabore. — Tomck:

Tomckuit rocyapCTBEHHBIN YHHBEPCUTET CHCTEM YIIPaBJICHUS U PagUOMEKTPOoHMKH, 2012, — 56
C. - [3eKTpoHHBI pecypc] .- anpec:

http://miel.tusur.ru/index.php?option=com_content& %E2%88%93view=article&id=231
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4.3.2. Tanumuna T.U. TexHOIOrHsSI KpeMHUEBOH HAHOIIEKTPOHUKH: YUeOHO-METONHIECKOE
nocobue 1o jaboparopuemM paboram. — Tomck: TOMCKHH TOCYNapCTBEHHBIH yHHBEpPCHTET
CHUCTEM yIPAaBIICHUS U PaAUOdIeKTPOHUKY, 2014. — 68 c. - [anexTponHBIit pecypc] .- agpec:

http://miel.tusur.ru/index.php?option=com_content& %E2%88%93view=article&id=231

4.4. IIporpammHoe oGecriedeHue
4.4.1. Ilporpammuslii maker Synopsys TCAD

4.4.2. Opucusie mporpammer Microsoft Office mmu Open Office.
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