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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokon Ne 71 ot « 30 » 6 2016 1|

JlucT coryiacoBauuii

Pabouas nporpamma cocrapiena ¢ ydaerom Tpeboaruii Oenepansroro I'ocynapcTseHHOro 06paso-
BAaTCIBPHOIO CTaHmapra Beicmero obpasoBanus (@I'OC BO) mo HampaBieHHIO IIOATOTOBKH
28.03.01 «HanoTexHONOTHY W MEKPOCHCTEMHAs TEXHUKa» (KBanubukarms (CTeleHb) 6akanasp), yI-
BEPIKICHHBIH NpHKa3soM MunncrepcTsa 06pasoBanus U Hayku Poccuiickoit ®enepanuu ot 6 MapTa
2015 1. Ne 177.

Pabowast mporpamma y4eOHOH JMCIMILTHHBI PACCMOTPEHA W YTBEPXKIEHA HA 3aceNaHmM Kadempsl
(usnaeckolt 3IeKTpoHUKY 0T «30» mroHs 2016 T., mpoToxoa Ne 71.
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1. ITEJIN U 3AJAYUA TUCITAILINHBI

Llenpro U3y4eHUs TUCIMILIAHEI SBIISETCS:

- H3y9JEHHE TEXHOJIOIMYCCKHX IPOIIECCOB CO3IaHMs HAHOPA3MEPHBIX 3JIEMEHTOB M CTPYKTYD;

- M3y4EHNE TEXHOJIOIMYECKUX MapIIPYTOB H3TOTOBICHHUS] MUKDPO- i HAHOCTPYKTYP Ha KPEMHHH.

3agavyaMy U3y9eHUs TUCIIUTUINHEL SBIIFOTCS:

- bopMupoBaHUE 3HAHKH B 0671aCTH HAHOTEXHOJIOTHH KDEMHHUEBOH HAHOSIEKTPOHIKH;

- (hopMupOBaHKE HABEIKOB Pa3pabOTKH TEXHONOTMIECKHX MAPIIPYTOB H3TOTOBJICHHUS YCTPOUCTB
MUKPO- ¥ HAHOCHUCTEMHOM TEXHUKH.

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OOIT
Mecro nucnummunst 8 crpykrype OOIL: qucnunIMEa OTHOCHTCS K BAPHATHBHON YacTH 6I0KA
1 (b1.B.O/1.8) oGpa3oBaTensHON MPOrpaMMbI TIOATOTOBKE GaKaJaBpOB II0 npodunro «Hanorexnono-
T'MH B 9JICKTPOHHMKE M MUKPOCHCTEMHOM TexHHKe» HampanieHus 28.03.01 « HHaHOTEXHONOTHH U MHUK-
POCUCTEMHAS TEXHUKAY.

V3yyenue NaHHOH NMCIMILIMHBI 0a3UpYeTCs HA 3HAHWM CIEAYIONMX IUCLHUIUIAH: «Du3nKay,
«Maremarnka», «Xumusy, «[IpoecCs MUKDPO- B HAHOTEXHOTOTHIY, « [ BepIOTEbHAS JIEKTPOHUKAY,
«TexHonorus mMaTepuanoB MHKDPO- ¥ HAHODJIEKTPOHHKIY, «BakyyMHas u miasMenHas 3JIEKTPOHHKAY,
«OCHOBEI TEXHOJIOTUH 3JIEKTPOHHON KOMITIOHEHTHOM 6a3biy.

OCHOBHbIE TONOXEHUS NUCIUIUINHEI HEOOXOMMMBI IPH M3YYeHHH IMCLMIUAH: «DH3MYecKne
OCHOBBI MUKPO- U HAHOCHCTEMHOH TEXHUKH», « MOIeNMpoBaHIe U IPOSKTUPOBAHAE MUKPO- U HAHO-
CHCTEMY.

3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS JUCIIIMITIINHBI

3.1. M3y4enne NMCHMILTHHLI HANPABJEHO HA (OPMHPOBAHHE CJEAYIOMIHX KOMIETEHITHii:

— CIIOCOOHOCTH NIPOBOJUTH (HH3MKO-MATEMATHUECKOE MOJCJIMPOBAHUE HCCIIENYEMBIX IIPOLIECCOB
HAHOTEXHOJIOTHA ¥ OOBEKTOB HAHO- ¥ MHKPOCHCTEMHOM TEXHHKH C HCIIONb30BAHHUEM COBPEMEHHBIX
KOMIBIOTEpHBIX TexHoorui (I1K-1);

- TOTOBHOCTH MCIOJB30BaTh 0a30BbIE TEXHOJIOTMYECKHE IIPOIECCH B 060PYI0BAHKE, npumMe-
HACMBIC B IIPOU3BOJCTBE MATEPHAIIOB, KOMIIOHEHTOB HaHO- K MUKpOcHCTeMHON TexHUKH (ITK-8);

3.2. B pesyibTaTe H3y4eHHS TUCHMILIAHBI CTYIEHT JOJLKEH:
3HaATh:

— QU3MYECKHEe M XUMHYECKHE NPHMHIUIEL, JIEKAIIHEe B OCHOBE TEXHOJIOIHMUECKHX IIPOIECCOB
KPEMHHEBOM HAHOJJIEKTPOHUKH;

— 06a30BBIE MapIIPYTHl H3TOTOBJIEHUS MEKPO- U HaHOCTPYKTYp Ha KPEMHHUUH;

— IIPUHITAIIEL MOACTHPOBAHHUS TEXHONIOIMYIECKUX IIPOLECCOB U 00BEKTOB HAHOPA3MEPHBIX KPEM-
HUEBBIX YCTPOUCTB

YMETh:

— pa3pabaTeIBaTh HAHOPAa3MEPHBIE KPEMHUEBEIC HHTETPAIBbHBIE CXEMBI U TEXHOJOTHUYECKHUE
MapuIpyThl UX U3TOTOBJICHHS,

- IIPOBOJUTE MOICIUPOBAHNE TEXHOIOTUICCKUX MPOLECCOB H OOBEKTOB MHKDPO- ¥ HAHOCHCTEM-
HOM TEXHHKHU;

BJIA€Th:

— HaBBIKaMH pa3pabOTKH 0a30BBIX TEXHOJOTHUSCKHX IIPOIECCOB;

— MeToaMU (QHU3UKO-MATEMATHIECKOIO MOZIETHUPOBAHUS TEXHOJOTHYECKUX MPOIIECCOB.
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4. OFBEM TUCHUILIMHBI X1 BUABI YYEBHOI PABOTHI

OGLU,aﬂ TPYAOEMKOCTh OTUCLUMUIIIIMHBI COCTABJIACT 5 3a4UCTHBIC CAHHULIBI.

Bun yueOHol paboTsl Beero 4acos CeMeSCprI
AyauTopHbie 3aHsITHS (BCero) 70 70
B ToM uucne:
Jlexuuu 36 36
JlaboparopHblie paboTEI 16 16
IIpaktuueckue sanstus (I113) 18 18
CamocrogTeapHas pabora (Beero) 74 74
B Tom umcne:
IToaroTtoBka K KOHTPOJNLHBIM PaboTam
IToAroToBKa K NPaKTHYECKUM 3aHATUAM
IMoaroToska K 1a60paTopHbIM paboTaM, MOArOTOBKA OTYETOB
IToaroToBka K ak3aMeHy 36 36
O61mas TpyIOeMKOCTE 4ac 180 180
3auetHsle Enunnng TpyaoeMkocTu 5 5
5. COAEPXXAHUE TUCHUILINHBI
5.1. Pazgensl TACHUNUIAH ¥ BHABI 3aHATHN
) <
. = E
= = ©
N = E E| & E lg_ E g ®opmMupyembie KOM-
n/;1 HaunmenoBaHue pasziesia AMCUMTINHbI g g £ 58 e 2 e NeTeHIun
= | =3 S8 g 8 (OK, TIK, TICK)
E il
= Q
1. | TenmeHuMs pasBUTHS COBPEMEHHOM MUKPO- 1 5 4 6 K-8
HAaHO3JIEKTPOHUKH
2. | CybmuxponHas doTonurorpadus 4 2 8 14 K-8
3. | IlyuxoBsle MeTOaB! THUTOrPadUH 6 6 12 24 K-8
4. | VloHHas uMIiaHTalus 10 6 14 30 MK-1, TIK-8
5. | MoHHOE ¥ TIIa3MOXMMHYECKOE TPABIEHHE MUKPO- 2
U HAHOCTPYKTYP 4 8 10 24 IK-1, 1IK-8
6. | Ocaxnenne METAJUIOB M IM3JIEKTPHKOB 4 4 10 18 ITK-1, TIK-8
7. | TexHonoru4eckue MapupyThl U3rOTOBJICHUS MHUK- 6 2 4 16 28 MK-1, TTK-8
PO- ¥ HAHOCTPYKTYP
36 18 16 74 144
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5.2. Conep:kanne pa3e10B JHCHULIHHLI (110 JIEKIUSM)

Dopmupyembie
Ne | HaumenoBaHme TpynoemMKocTh | KOMIETEeHIMH
n/n pa3nesioB Conepxanne pasaenos (uac.) (OK, IIK,
I1CK)
1 | TenmeHuus pas- MacmrabupoBanue pasmepoB. 3akoH Mypa. MexnyHa-
BUTHA COBPEMCH- | POJHAA TEXHONOTHYECKas I0POKHAs KapTa. 5 K-8
HOW MHKpO- U
HaHO3JIEKTPOHUKH
2 | CyOMukpoHHas Ipoekunonnas doronurorpadus. Jlurorpadus KY® u
¢oronutorpadus | SV nuanasona. HaHouMpuHTUHT. 4 ITK-8
3 | IlyuxoBble MeTO- | DIEKTPOHHO-TyueBast JuTorpadus. CkaHupyrolwas HOH-
Ibl IUTOrpadun Has nutorpadus. Pentrenonurtorpadus. 6 K-8
4 | Monnas umrnnan- | TexHomoruss HMOHHOM WMIUIaHTauuMu. IIpoGerd HOHOB.
Tanus Pannamvonnele nedextsl. Omkur crpyktyp. O6nacTtu 10 TK-1, TIK-8
NIPUMEHEHUS.
5 | Monnoe u asmo- | OCHOBHbIE MapaMeTpbl NMPUMEHEHMs HOHHOro M IIXT.
XUMHUYECKOe Tpas- | Paspemaromas cnocoOHOCTh METONOB TPABNEHHS.
JIEeHUE MUKpPO- U 4 IK-1, TIK-8
HaHOCTPYKTYP
6 | Ocaxnenue meTan-| DNEKTPOHHO-TyYeBOE HCMAapeHHWe. MarHeTpoOHHOE pac-
JIOB ¥ IUDJIEKTPU- | TbUIEHHE. VIOHHO-TUIa3MEHHOE OcCaxIeHue. ATOMHO- 4 [TK-1, TIK-8
KOB CIIO€BOE OCAXAEHHUE U3 ra30BoOi (asbl.
7 | Texnonoruyeckue | I[Inanapusaums penbeda. Dopmuposanue MOII- wu
MapupyTsl u3ro- | KMOII-TpaH3ucTopos. 6 TK-1, TIK-8
TOBJIEHUSI MUKPO- U
HaHOCTPYKTYP

3.3. Paznebl JUCHMIIMHBI U MEKIHCHMILIHHAPHBIE CBSI3H C 00€CIeYHBAOMMMU (npenwbi-
AYIMMH) ¥ ofecniednBaeMbIMH (OCIEAYOMMMH) JUCIUILTHHAMHE
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Ne HanmeHoBaHue o6ecrieynBalOIUX (Ipeabl- Ne Ne pasnesioB JaHHO# AHCUMILIMHBL, 1JIsl KOTOPBIX HE06X0-
n/m | Aywux) u odecneynBaeMbIX (NOCTEAYIOLIMX) | IHMMO H3yueHHe 06eceYnBaloLIMX (npeaniaymmux) u obecme-
AUCLMILIUH YHMBAEMbIX (NOCICAYIOUINX) AUCHMILIHH
1 | 2 [ 3 ] 4 [ 5 71 6 [ 7
ITpeniecTByOIINE NUCUHILIMHBI
1. | Xumus + + +
2. Martemartuka + + +
3 Duzuka + + + +
4. BakyymHas U nina3MeHHas 3JIEKTPOHMKA + + + + +
5. | TIpouecchl MUKPO- U HAHOTEXHOIOTUU + + + + + +
6. TBepnoTenbHas 3JeKTPOHKUKA + + +
7. TexHon0rMst MaTepuanoB MUKPO- U HAHOSJIEK- + + + +
TPOHUKH
8. OCHOBBI TEXHOJIOTUH 3NIEKTPOHHON 1 KOMIIO- + + +
HEHTHOI1 0a3bl
Iocenyromue NUCHHILIMHDI
9. DU3UKO-XUMIIECKHE OCHOBBI MPOLIECCOB MHUK- + + + + + +
PO- ¥ HaHOTeXHOJOoruu. KypcoBoii mpoexT.
10. | ®usnueckue 0OCHOBbI MHUKPO- U HAHOCHCTEM- + + + +
HOM TEXHUKU
11. | MognenvpoBaHue ¥ NPOSKTUPOBAHUE MUKPO- + + + +
HaHOCUCTEM
5




5.4. CooTBeTcTBHE KOMNETCHIHI, (POPMHPYEMBIX NMPH H3yYeHUH NHCHMILUIMHLI, H BHIOB

3aHATHH
IMepeuens Buasl 3aHaTHI
KOMIETEH I I JIa6. Mp. CPC PopMbl KOHTPOJIsI
pao.
IK-1 OTueTsl N0 MPAaKTUYECKUM 3aHSATHSM. BHINOIHEHHE KOH-
+ + + + TPOJILHBIX paboT. BrinonHeHue 1abopaTopHsiX padorT. 3a-
ILIUTA OTYETOB.
[1K-8 OT4eThl 0 NPaKTHYECKUM 3aHATHAM. BEINONHEHNE KOH-
+ + + + TPOJIbHBIX paboT. BrinonHeHue nabopaTopHbix paboT. 3a-
LIMTa OTYETOB.

6. METOJbI 1 ®OPMBI OPTAHU3AIIUM OB YUEHUS

TexHomoruu HHTCPAKTHBHOIO 06yqemm IIPpH pasHbIX (])opmax 3aHATHH B Yacax

IlpakTu- JlaGopa-
®opmbl | Jlekuun YyecKkue TOpHbIE
Bceero
MeToanbt (4ac) 3aHATHUS patoThbI
(4ac) (4ac)
BhINOJIHEHKE ¥ 3al1UTa IPaKTHKO-OPUEHTUPOBAHHBIX 33,13~ 8 8
HUM BO BpeMsl ay JUTOPHBIX NPAKTHYECKUX 3aHATUH
Mo3roBoi# IITYpM Npy BEIOIHEHNHU TaGOPATOPHBIX PaboT 8 8
VITOrO MHTEPaKTHBHBIX 3aHATHIT 8 8 16
7. JABOPATOPHBIN IIPAKTUKYM
Ne N pasIes Mues Temaruka nabopaTopHbIX paboT eTI\‘ApK{)ﬂcc; Kommerssmpy
n/n UMIUTUHBI J1aboparop p OK, IIK
(uac.)
1 Hccnenosanue npoueccoB TpaBieH!s! MUKPO- U HAHOCTPYK- 8 TK-1, TIK-8
3,7 Typ
5. I/Iccneuosafjue MEX3JIEMEHTHOM IIENEeBON M30JIALMH B 4 TK-1, TK-8
5,6,7 KPEMHUEBOM HAHOBJIEKTPOHUKE
Hccnenosanue npoueccos popmuposanus T-o6pasHoro
% 5,6,7 3atBopa p-HEMT Tpansucropa * TTK-1, ITK-8
8. IPAKTUYECKHE 3AHSITUS (CEMUHAPHI)
Ne pas- Tpyno-
o aena TemaTuka npakTHYecKHX 3aHATHH (CEMHHAPOB) emicocTh Ronere
n/n | amecuun- p P (uac.) OK, IK, NICK
JIMHBI
1. 1,2 Cybmukponnas doronurorpadus 2 ITK-8
2. 3 ONeKTPOHHO-Jy4eBas autorpadus 6 T1K-8
3. 4 VonHas MMIIIaHTALNS B TEXHOJIOTUM KPEMHUEBOM HAHO3JIEKTPOHUKHU 6 IK-1, ITIK-8
4. 5,6 VOHHO-J1y4€BO€ TpaBIEHHE MUKPO- U HAHOCTPYKTYD 2 ITK-1, TIK-8
5 - ®opmuposanrne KMOIT uHTErpanbHbIX CXeM ¢ CyOMUKPOHHBIMU 5 IK-1, [TK-8
) pasMepaMu
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9. CAMOCTOSITEJIBHAS PAGOTA

No Ne paznena TemaTHKa CAMOCTOSITE/ILHOMN PaGoThI Tpyzo- Komnerenunu KonTposab BbInon-
€MKOCTh
n/n | ANCUMIUIMHbI (Oemanuzayus) (o) OK, IIK, IICK HeHHsl paboThI
1. 1,2,3 IToaroToBKa kK KOHTPOJIBLHOMN paboTe Nel 10 IK-1, TTK-8 KoHTponbHas pabora
2 4 IToaroroska kK KOHTPOJIbHOM paboTe Ne2 10 ITK-1, TIK-8 KoHnTponbHas padora
3 5 ITonroroBka K KOHTPOJILHOM paboTe No3 10 IK-1, ITK-8 KoHTtponbHas pabora
Brinonxenue unau-
4. 2,3,4,5 IToAroToBKa K NPaKTHYECKUM 3aHATUAM 20 IK-1, TIK-8 IARITBHRLS SeEY
Ha MpaKkTUYeCcKue 3a-
JaHus
[ToaroToska k 1a6OpaTOpHLIM paboTam H OTueTs! no nabopa-
5. 5,6,7 24 IK-1, TIK-8
COCTABJICHUE OTYETOB TOPHBIM paboTam
10. IPUMEPHASI TEMATUKA KYPCOBBIX ITIPOEKTOB (PABOT)
HE MPeNyCMOTPEHO
11. PEUTHHI OBASI CUCTEMA AJIAA OHEHKH YCIIEBAEMOCTHU CTYJIEHTOB
Ta6saua 11.1. BaaibHbIe OLEHKH /IS 31EMEHTOB KOHTPOJIS
MaxkcumanbHbIH - MaxkcumasibHBIH
o MakcumasbHbIi
DJIeMeHTbI y4eOHOoMH 6ana Ha 1-yw KT PR ———— 6aJ171 32 mepuoxg Bcero 3a
IeATeIbHOCTH ¢ HayaJja cemecT- el me:xkay 2KT u Ha ceMecTp
mexxkay 1KT u 2KT
pa KOHell cemecTpa
Beinonuenue u amura naboparop-
16 16
HbIX paboT
BbIVHOJ'IHCHI/Ie NPaKTUYECKHX 3a1a- 10 10 20
HUM
KoHTponbHbie paboTh 10 10 10 30
KOMIOHEHT CBOEBPEMEHHOCTH 2 2 4
HTOro MmakcumMyMm 3a nepuon: 22 38 10 70
Craya 3x3ameHa (Makcumym) 30
HapacTaromum utorom 22 60 70 100

Tabsmua 11.2. TlepecyeT 6108 B OHEHKH 32 KOHTPOJILHbIE TOYKH

baJuibl Ha JaTy KOHTPOJILHOH TOYKH Ounenka
2 90 % OT MakcuManbHOI CyMMBbI 6a1oB Ha nary KT 5
Ot 70% 10 89% oT MakcUMalbHOM CymMMbl 6a110B Ha naty KT 4
Ot 60% 110 69% OT MakCHMaILHOM CyMMBbI GAILIOB Ha naty KT 3
< 60 % oT MakcUManbHOI cymMMbI 6aI0B Ha naty KT 2

Tabauna 11.3. Ilepecder cyMMbI 621108 B TPAJHIHOHHYI0 U MEKIYHAPOIHYIO OIEHKY

Onenka (F'OC N
. ( ) COAHHBIH 3K3aMeH

Hrtorosas cymma 6a110B, y4uTHIBAET YCIELHO

Ouenka (ECTS)

5 (oTnn4HO) (3auTeHO) 90 — 100 A (oTnuyHO)
4 (soponmo) 85-89 B (oueHsb xopoiio)
75 -84 C (xopoi1o)
(3auTeHo)
A =74 D (ynoBneTBOpUTENBHO)
3 (YOOBIETBOPUTENLHO) 65 —69 A P
(3auTeHo) 60 — 64 E (mocpencreenno)

2 (HeyIOBIETBOPUTENLHO),

Huke 60 6as108
(He 3a4TeHO)

F (HeyoBneTBOpPUTENLHO)
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12. VYAEBHO-METOJIUYECKOE U MH®OPMAIIMOHHOE OBECHEYEHUE JUC-
HMAITJINHBI

12.1. OcHoBHas aHuTEpaTypa
12.1.1. Nanununa T.W., Karaneii B.A., Aanmenko E.B. Texuonorus KPEMHHMEBOY HAaHOAIEKTPO-
HUKH: y4eOH. mocobue. — Tomek, B-Cnextp, 2011. — 262 c. - [amekTpoHHBbIH pecypc] .- aapec:
http://miel.tusur.ru/index.php?option=com_content& %E2%88%93view=article&id=231
12.1.2. Texnomoruss CBUC: yge6HOe mocobue / T.W.lanunura, B.A Karaneit , ®enepansuoe
areHTCTBO 1Mo 06pasosaHmio, TOMCKHMIl roCy1apCTBEHHbIM YHHBEPCHTET CUCTEM YNPaBJIEHUS U PaIHUO3JIEKTPO-
Huky, Kadenpa pusnueckoit snexrponuku. - Tomek : TYCYP, 2007. - 287 c. (51)

12.2. lomotauTE ILHAS JAMTEPATYpA

12.2.1. KOHCTPYKTHBHO-TEXHOJIOTHYECKHE OCOOSHHOCTH cyomukporHBIX MOII-Tpass3ucTopoB:
yaebuoe mocobue / I'.5I. Kpacrukos. — M.: Texuochepa, 2011. — 800 c. 2)

12.2.2. TexHONOTHS, KOHCTPYKIIMH W METOMBI MOJCITHPOBAHNUS KPEMHMEBBIX HHTEIPATbHBIX
MHKPOCXeM: y4eOHOe mocobue 1 By3oB: B 2 4. / Ilox pex. F0.A. Yanmemrura. — M.: BAHOM. Jlabo-
paropus 3HaHmd, 2010. / Y. 1: TexHONOIrHYECKHE IPOLECCH H3TOTOBICHUS KPEMHHUEBBIX WHTETPAIIb-
HBIX cxeM u ux mozenuposanue / M.A.Kopones, T.HO.Kpynkuna, M.A.Pegenepa. — M.: BUHOM. Jla-
boparoprs 3Hammit, 2010. — 397 c. (10)

12.2.3. TexHONOTHS, KOHCTPYKIIHE ¥ METOIbI MOJETUPOBAHUS KPEMHHMEBBIX WHTETPAILHBIX
MHKpOCXeM: yueOHOe I0cobme s By30B: B 2 u. / Iox pex. FO.A. Yannemruuaa. — M.: BUHOM. Jlabo-
paropus 3Hanui, 2012. / Y. 2: DIeMeHTH ¥ MapIIPyThl H3TOTOBJICHUS kpemu#eBBIX VIC u MeTonb! ux

MareéMaTthdeckoro Monenuposanus / M.A.Kopones [u mp.]. — M.: BUHOM. Jlaboparopust 3HaHHiA,
2012. - 423 c. (35)

12.3. YueOHO-MeTOqU9eCKHE TOCOGUS U nporpaMMHoe obecrevyeHue
12.3.1. lanununa T.HU. TexHonorus kxpemHUeBoi HaHORJICKTPOHUKH: YuebHO-MeToauyeckoe nocobue 1o
AyNUTOPHLIM MPAKTUYECKUM 3aHATUSIM M CaMOCTOSTENbHOM pabore. — Tomck: ToMCKMii rocy1apCTBEHHbIM
YHUBEPCHTET CHCTEM YIIPABIEHNS U PafHOIIEKTPOHUKH, 2012. — 56 c. - [aneKTpOHHbIH pecypc] .- agpec:
http://miel.tusur.ru/index.php?option=com_content&%E2%88%93view=article&id=231

12.3.2. Tanununa T.H. TexHonorus KpeMHHeBO HaHOBJIEKTPOHUKH: YueOHO-MeToAnYECKOe MOCoBue 1o
naboparopHbiM paboram. — Tomck: Tomckuii FOCYAapCTBEHHbIH YHHBEPCUTET CUCTEM YIPABIEHUS U PaHO-
3NeKTPOHuKH, 2014. — 68 c. - [anexTpouHsIii pecype] .- ajpec:

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

12.4. IIporpammuoe oGecriedenne
12.4.1. TlporpammHsrii maket Synopsys TCAD
12.4.2. Oducrusie nporpammer Microsoft Office mmu Open Office.

12.5. Ba3bl JaHHBIX, HH(OPMANMOHHO-CIPABOYHbIE H HOUCKOBBIE CHCTEMbI
IIpu 06y4yeHnH HCTIOB3YIOTCS 6a3bI TAHHBIX NICPUONIMIECKUX U3NIAHUMN U pecypchl MHTepHeTA.

13. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE ANCHUTTINHBI

Jist peanuzaumu NEKUMOHHBIX ¥ NPAKTHYECKUX 3aHSTH HEOOXOIMMBI: KOMIIBIOTEP C YCTAHOBJIEHHBIM
nporpaMMHeIM obecnieuenuem (1. 12.4), NPOCKTOP U 3KpaH.

JlaboparopHeie paboThl IPOBOASTCS B crienuanu3upoBaHHOM abopaTopuu kadenpsl PUznueckoi snek-
TPOHHKH, OCHAIICHHOH KOMIIBIOTEPAMHU C COOTBETCTBYIOLMM NPOrpaMMHBIM 0OECTIEYEHHUEM 1S BBITIONHEHHUS
71a60paToOpHBIX paborT. e e e,
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1 Beenenne

DOHJl OLEHOYHBIX CPENCTB (©OC) sBnsercs mpuiIOKeHHEM K paGodeit IporpamMmme
JUACIUIIMEBL  «TeXHONOTHA ~KPEMHHEBOM HAHOMIEKTPOHHKH» M IPENCTaBIsIET  coboi
COBOKYIIHOCTB ~ KOHTPOJIPHO-H3MEPUTENBHBIX MAarepHanoB (TUIIOBBIE  3a7aud (3amanus),
KOHTPOJIbHBIE PaOOTHL, TECTHI U JP.) M METONOB X HCIIOJIb30BAHNS, IpeNHAa3HAYeHHBIX [T
MSMEPEHHSA YPOBH NOCTHKEHHS CTYICHTOM YCTaHOBJIEHHBIX PE3YJIETATOB OOy UEHHS.

©OC no mucnunmuHe «TeXHONOIHS KPEeMHHEBOMH HaHOJJICKTPOHUKU» HCIONB3YETCS TIPU
[IPOBEICHHH TEKYIIEIO KOHTPOIIA yCIICBAEMOCTH M IPOMEXYTOYHOM aTTeCTAIHHU CTYIECHTOB.

[lepeuens 3aKpeIUIEHHBIX 32 TUCOUILUTHHON « TeXHOTOrUs KPEMHHEBOH HAHOIIEKTPOHHKI

KOMIIETEHIIUH IpUBEAeH B Tabmume 1.

Tabuamua 1 - Iepeuens 3aKpenuIeHHBIX 32 HCHAIIHHON KOMIIETeHIHI

dTansl popMHUPOBAHUS

TEXHOJIOTMYECKHUE MTPOIIECCHI B
000opyIoBaHUE, TPUMEHIEMBIE B
IIPOU3BOACTBE MaTepualioB,
KOMITOHEHTOB HaHO- U MUKPOCUCTEMHOU
TEXHUKHI

Kon ®opMyJIHPOBKA KOMIIETCHIIUA
KOMIIeTeHIIUH
IK-1 CIOCOOHOCTH IPOBOIUTE (PU3UKO- JlomkeH 3HaTh MIPUHIIMIIEL
MaTreMaTH4YeCKOEe MOJICTTHPOBAHKE MOJIETMPOBAHUS YCTPOUCTB
HCCIIEyEMBIX MPOILIECCOB MHKDOCHCTEMHON TEXHHMKHU U
HaHOTEXHOJIOTUH M 0OBEKTOB HAHO- U IIPOLIECCOB UX U3TOTOBJIEHHS.
MMKDPOCHUCTEMHOM TEXHHKH C JIOJKEH YMETh BBIIOIHATE
HCIIOTB30BAHUEM COBPEMEHHEBIX MOJIEJIMpOBaHue 0a30BbIX
KOMIIBIOTEPHBIX TEXHOIOT MM TEXHOJIOTHYECKUX TPOIIECCOB U
JlaBaTh PEKOMEHIAIUH 110
BEIOOpY ITapaMeTpoB.
JlomKeH BaneTh HaBBIKAMU
MOJIETTUPOBAHMS
TEXHOJIOTUYECKUX TPOIIECCOB
M3TOTOBJICHUS YCTPOUCTB HAHO-
M MUKPOCHCTEMHOMN TEeXHHKH.
IIK-8 TOTOBHOCTBIO MCIIOJIB30BaTh Oa30BEIC Jomxen 3HaTh 0a30BBIE

TEXHOJIOTHYECKHUE TIPOIIECCHI
IIJISL IPOW3BOACTBA HAHO- U
MHKPOCTPYKTYP.

JlomxeH yMeTh BBIITOJHSTE
pacyeThl mapaMmeTpoB OA30BBIX
TEXHOJOTHYECKUX MPOILIECCOB
MIPOU3BOJCTBA MPUOOPOB C
HaHOPa3MEPHBIMH JJIEMEHTAMH.
JlomxeH BIageTh
MIPaKTUYECKUMU HaBBIKAMU
Ppa3pabOTKH TEXHOJIOTHYECKUX
MapIIpyTOB MPOU3BOJCTBA
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YCTPOMCTB KPEMHHEBOH
HaHOJJICKTPOHUKH JJIS
KOHKPETHOI'O IIPUMEHEHUS.

2 Peanmsanms KoMneTeHImin
1 Komvnerennus ITK-1

IIK-1:  cmoco6HOCTE NPOBONHMTL  (PHU3MKO-MATEMATHIECKOE MOJIEJIHPOBaHUeE
HCCIEAYEMBIX NPONECCOB HAHOTEXHOJIOTMH H 00bEKTOB HAHO- M MUKPOCHCTEMHOMN TeXHUKH
C HCIIOJIb30BAHHEM COBPEMEHHBIX KOMITHIOTEPHBLIX TEXHOJIOTHii.

Jns GopMHpOBaHHS KOMICTCHUMH HEOOXONMMO OCYIIECTBHUTE pS 3TaloB. JTarmbl
(hopMHpOBaHUS KOMIICTCHIMM, IPUMEHAEMBIE IS 3TOr0 BHAbl 3aHATHH U HCIIOJIb3YEMBIE
CpeZCTBa OLIEHUBAHMS [IPEICTABIEHE] B TAOIHUIE 2.

Tabmuua 2— Iranbt popMHPOBAHAS KOMIIETEHITAN H HCII0Ib3yeMbIe CPeACTBa OLEHNBAHHUS

1. Cocras 3HaTh Ymers Baaners
3HaeT NPUHIMIB | YMeET BEIIOMHATS Brnaneer naBpikamu
MOZIEIUPOBAHUS MOIECINpPOBaHUE MOZICITHUPOBAHUST
YCTpOHCTR 0a30BBIX TEXHOJIOTHYECKUX
.. | TEXHOJIOTHYECKHX IIPOIIECCOB
Conep:xanue MHUKPOCHCTEMHO
IIPOLIECCOB U JIaBaTh MU3TOTOBJICHUS
3TamnoB TEXHUKH U g
PEKOMEHIAIUH TIO YCTPOMCTB HAHO- U
IIPOLECCOB HX BEIOODY ITapaMeTpoB MHKPOCHCTEMHOMH
M3TOTOBIICHUS TEXHUKHU
e Jlexnuu
IIpakTuyeckue
Jlexmmmu;
IIpaKTiecke 3aHSTHS, e ]IpakTuueckue
3 e Jlaboparopurbie 3aHATUS
. 3aHSTHUS,
Buae! sansTuii 3aHATHUSA e JlaGoparopHsie
WnnuBunyanbHble
e BrmonHenne 3aHITUS
3a0aHus
JIOMAaITHETO
HMHIUBUIYaTHFHOTO
3alaHus
KonTponsubie e JlaboparopHbie
paboTEHL; 3aHATHUS
TecTrr e KonTponbusie
i e JlaGoparopusie
Brmonaenne paboTEL;
3aHATHS
Hcnoas3yembie JOMAITHEro TecTrr
e Brmonrenue
cpeacrsa MHIUBUNYATIBHOTO | e BrImogHEHHE
IPaKTHYECKUX
OIlCHUBAHUS 3aIaHU; JIOMAIITHETO .
3aJaHul;
Bremonnenue MHIUBHUIYaTHHOTO
e DK3aMeH
MIPaKTUYECKUX 3aJaHUS;
3aIaHMHi; e BrmonaeHue
OK3amen NIPaKTUYECKHX
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3a1aHUM;
DK3aMeH

O6IJ_II/I€ XapaKTePUCTUKH ITOKa3areineu u KPHUTCPUEB OLCHUBAHUS KOMIIETECHIIMH HA BCEX

9Tamnax NpUBENEHBI B Ta0IuUIE 3.

Ta6nuna 3 — O0mue XapakTepucTHKH NoKa3aTe el 1 KPHTEpHEB OIeHHBAHUS
KOMIIETEHIUH I10 3TanaMm

Ilokaszarenu u

IIPUHITUIIBL,

KpUTEPHH 3nats Ymers Baaners
Ob6namaer
Ob6nanaer nuama-
baxTHYeCKUMH U anaeT I
TeOpeTHIECKIMH 30HOM IIPaKTHUECKUX KonTponupyer
OT1ian4HoO (BHICOKHI 3HAHUSMH B YMCHMUH, TPeOyeMBIX paboTy, IpoBoAT
” TSl Pa3BUTHUS TBOD-
YPOBEHb) IpeeNnax u3ydaeMoi AZLD vp OLICHKY,
GETRETIL & 9ECKUX PEICHHH, COBEPILICHCTBYET
IIOHUMAHHEM TPaHHII abcTparipoBans JICHCTBHS paboTEI
npobiaem
IPUMEHUMOCTH
Obnanaer Beper
3maer baxTh! JMarna3oHoM OTBETCTBEHHOCTD 34
’ IIPaKTUYECKHX 3aBepIICHUE 33134 B

Xopomo (0a30BbIit RUEDERE B YMEHUHU, TpeOyeMBIX HCCIIEIOBAHMH,
YPOBEHb) ’ IUIS pELIEHUS IpUcrocabIuBaeT
IIOHSTHS B TIpeeIax
9 OIIpeNIeIeHHBIX CBOE IIOBEJICHHE K
H3y4aemoil odnactu
nmpobiem B o0actu OOCTOSITENTECTBAM B
HCCIICIOBAHHUS pelIeHnH IpodIemM
Obnanaer
YnoBnerpopuTenbHoO OCHOBHBIMH Pabotaet npu
.. OGnanaer 6a30BbIMHU
(moporoBpIii YMEHUSIMHU, Tpedye- IIPSIMOM
OOIIMMY 3HAHUSIMHU
YPOBEHB) MBIMH JJIs1 BBIITOJTHE- HaOTIONeHU !
HUS IPOCTHIX 3a/1ad
@opMynIHpoBKa IOKa3aTenell ¥ KPUTEPHEB ONEHMBAHMS [JAHHOH KOMIICTCHIIUH

[puBeeHa B Taduuue 4.

Tabmuna 4 — IlokasaTenu U KPUTEPUH OLEHUBAHHS KOMITETEHI[MU HA 3Tanax

Iloxka3zarenu u
3HaTH Ymern Bnraners
KpHUTepHU
® 3Haem e yueem enadeem HABLIKAMU
NPUHYUNDL 8bLINONHAMY MOOeNUposanus
ICOKH .
(P (B B0 MOOenuposanus MoOenuposanue MEXHON02UYECKUX

YPOBEHb) z

ycmpoticmeé 6azo6vix npoyeccos

MUKPOCUCTNEMH MEeXHONLO2UYeCKU U320MOBIeHUS
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OU MeXHUKU U X npoyeccog u YCmMPOUCcms Hano- u
npoyeccoe ux oasamop MUKPOCUCMEMHOTL
U320MO6/LeHUs. pexomeHoayuu MEeXHUKU
no évlb0py
napamempos
e1aoeem HABLIKAMU
® 3Haem
MOOeNUposanus
NPUHYUNDBL ® yueem
OCHOBHbBIX
MOoO0enuposanus 8bINONIHAMb
2 MeXHON02UYeCKUX
. ycmpoticme Mooenupoearue
Xopomo (6a30BbIi npoyeccoe
MUKPOCUCTNEMH 0a306vix
YPOBEHb) . U320MOoBIeHUs.
OU MEXHUKU U MeXHONI02UYeCKY
npocmuix
npoyeccos ux X npoyeccos .
YCmpoucme Hano- u
U320MOBLeH s .
MUKPOCUCMEMHOT
MeXHUKU
énaoeem
HAYanbHbIMU
® 3Haem
® ymeem HABbIKAMU
NPUHYUNDL
6bINONHAMb MOOenuposanus
MoO0enuposanus
2 MoOenuposanue OCHOBHbBIX
ycmpoiicme
YHOBJ[eTBop]/]TeJ]LHO Ha omoenvbHbIX MEXHONIO2UYECKUX
& MUKPOCUCTNEMH
(oporoBsIii ypoBeHs) . smanax 6a306vix npoyeccoe
OU MEeXHUKU U
MexXHON02UYeCcKo U320MO6IeHUs
npoyeccos ux
20 Mapupyma npOCMbLX
U320MO8IeHs] .
YCmpoucme HaHo- u
MUKDPOCUCTEMHOU
MEeXHUKY

2 Komnerenmus ITK-8

IIK-8: roToBHOCTBI0 HCIONB30BATL 0A30BLIE TEXHOJIOTHYECKHE TPOUecchl Hu

00opyfoBaHHe, NpHMeHsieMble B IPOH3BOJCTBE MaTE€pPHaJIOB, KOMIIOHEHTOB HAHO- M

MHKPOCHCTEMHOM TEXHUKH.

JUist pOPMHpPOBaHHS KOMIIETEHIIMH HEOBXOIUMO OCYIICCTBUTE DSII 3TAOB. Tambl

(bOpMI/IpOBaHI/I}I KOMIICTCHIIUH, HOPHMEHSIEMBIE JUIS STOTO BHUJIBI 3aHITHH H HCIOJIb3yEMEIE

Cp€acTBa OLICHUBAHUS IIPpEACTABIICHEI B Ta6JIHI_I€ 5.

Tabumua 5—- Iranel popMupoBaHus KOMIETEHIHH 1 HCII0JIb3YyeMBbI€ CPEICTBA OLCHUBAHUS

2. Cocras 3HaTh

Ymern

Baaners
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3HaeT 0a30BEIe VYMeeT BBINoNHATE Bnaneer
TEXHOJIOTHYECKUE pacyeTsl [IPaKTHYCCKUMHU
IIPOLIECCHI JJIS [IapaMeTpoB HaBBIKAMH
IIPOU3BOACTBA 6a30BEIX pazpaboTku
HaHO- U TEXHOJIOTHYECKUX TEXHOJIOTHYECKHUX
Conepskanue MHKPOCTPYKTYP IIPOIIECCOB MapHIpyToB
3TaNoB IIPOU3BOJICTBA IIPOM3BOJICTBA
IpuOOpOB ¢ YCTPOHCTB
HaHOpa3MEpPHBIMHU KPEMHHEBOH
3JIeMEHTaMHU HaHOXJIEKTPOHUKHI
JUIs1 KOHKPETHOTO
MIPUMCHEHHUSI
Jlexium
IIpakTryeckue
Jlexmuu; P
3aHATHUS, [IpakTHueckue
IIpaktrueckue
v JIaboparopusie 3aHATHA
Bunsi 3ansuii ’ 3aHATHS Jlabopatopnsie
WunuBunyansHbie
] Brmonuenune 3aHSTHA
3aTaHu;
JIOMAIITHETO
MHIUBUIYATBHOTO
3a/TaHus
JlaboparopHsbie
KonTponbubie 3aHATHUS
paboTEL; KonTtponsHrie
TecTrr abOTEI;
P ’ JIaboparopusie
Brmonuenue TecTrr SAHSTH
Hcnoanb3yemble JOMAIITHETO Brmonuenue
cpeacTBa VHIUBUIYaTBHOLO OMaIHe Bemonmenne
MAaIIHETO
P Y a NPaKTHYECKUX
OlLlEHUBAHMSA 3a/IaHN; VHIABUAYaJIHLHOTO .
3aaHui;
Brmonnenue 3a/1aHHUS;
OK3ameH
IPaKTUYECKUX Brmonsaenue
3aJaHuN; IIPAKTHYECKUX
OK3aMeH 3aJIaHuH;
DK3aMeH

O6HII/I€ XapaKTCPUCTUKH okazarenei u KPUTEPHUEB OLCHHUBAHMUA KOMIIETCHIIUU Ha BCEX

dTanax IpUBEIECHBI B TA0IHUIE 6.

Tabmuma 6 — O0mue XapaKTePHCTHKH M0KAa3aTeJell H KPHTEPHEB OleHHBAHHUS

KOMII€TCHIIUH 10 3Tanam

IToxazarenu u

3Harp Ymers Baaners
KPUTEePUH
Obnamaer Obnanaer nuama- KonTpomupyer
OtauuHo (BbICOKHIA (baKTHUYEeCKUMHU U 30HOM MPAKTUYECKUX paboTy, IPOBOIUT
YPOBEHB) TEOPETHUECKUMHU yMeHU#H, TpeOyeMBbIX OIICHKY,
3HAHUSMH B IUTSL Pa3BUTHS TBOP- COBEpPIIICHCTBYET
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npeaenax u3yyacmMoun

YECKHUX PELIEHUH,

JeACTBHS paboThI

obnacTu ¢ abCTparupoBaHus
IIOHUMaHWEM TPaHMIL npoGiem
IIPUMEHUMOCTH
Ob6nanaer Beper
IUanazoHoM OTBETCTBEHHOCTH 32
3HaeT paxThl,
IPaKTUYECKUX 3aBEpIICHUE 337129 B

IIPAHIHUIIBI,

HUA IIPOCTHIX 3a1a4

Xopomo (6a30BbIi HpOTTReRT, e YMEHHH, TpeOyeMbIX HCCIIEIOBAHUH,
YPOBeHb) p ’ JUISL pEIICHUS IpHCIIOcabIuBaeT
IIOHATHS B NIpeIenax
. OIIpENETIEHHBIX CBOE TIOBEJICHHE K
H3y4aemoi obnactu
npobnem B oOnacta oOcTosITeNnbCTBAM B
HCCIICIOBAHHUS peleHnn mpodiem
Ob6nanmaer
YaoBieTBOpUTEILHO OCHOBHBIMHU Pabotaer mpu
N Obnanmaer 6a30BBIMHU
(moporoBsIii YMEHHSAMH, Tpebye- IIPSIMOM
O0IIUMU 3HAHUSIMU
YPOBEHb) MBIMH JIJISI BBITIOJTHE- HaOIFONeHUH

QopMy/IMpOBKa IIOKasaTelell M KPHUTEPHEB OICHEBAHHS

[IpUBENeHAa B Ta0IUIE 7.

JaHHOW KOMIIETEHIIUH

Taoauna 7 — Mokazareau u KPUTCPHH OLEHHBAHUSI KOMIIETCHIMUA HA 3Tarax

Ilokazarenu u

3HaTh Ymern Baaners
KpHTEepUH
® 3Haem 6azoevie ® yueem
® gradeem
MexXHonN02Uu4ecKue BLINONHAMb
NPAKMU4ecKumu
npoyeccul 01 pacyemol
5 HABbIKAMU
npou3800cmea napamempos
P P P paspabomxu
HAHO- U 6a306vix
MEXHON02UYECKUX
. MUKDOCMPYKIYD MexHoL02UYec
Otianuno (BHICOKHIA Mapuipymoe
KUX npoyeccos
YPOBEHb) npoussoocmea
npou3e00cmea .
ycmpoiicmes
npubopos ¢ .
KDEeMHUEBOU
HAHOPpA3MepPHbL
HAHO3IeKMPOHUKU
Mu
OJ151 KOHKPEMHO20
aflemMenmamu
npuUMeHeHus
® 3Haem 6azoevie ® graoeem
® yueem
mexnonozuyeckue NPAKMU4ecKumy
6bINONHAMb
. npoyeccol 0ns HagvIKaAMU
Xopomo (6azoBkIii N pacuyempol p
npouU3800Ccmea aspabomxu
YPOBEHB) P OCHOBHBIX pasp
HaHo- U MexXHON02UYECKUX
napamempos
MUKPOCMPYKM Mapuipymoe
POCMPYKmMyp P —_— pULpy
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MexXHOoN02UYec npouseo00cmea
KUx npoyeccos npoCmulLx
npouseo0cmea ycmpoticme
npubopos ¢ KpeMHUe8o1
HAHOpasMepHblL HAHO1eKMPOHUKY
MU
aNeMeHmamu
ymeem enadeem
BLINONIHAMD NPAKMU4eCKumu
pacyemwl HABbIKAMU
OCHOBHBIX paspabomxku
3Haem 6azoevie napamempoe MEeXHON02UYECKUX
MexXHOLoUYeCKUe ba306vix Mapuipymos
npoyeccwl O mexHoNl02u4ec npou3e00Ccmea
YnoBierBopuTeIbHO
(IOPOTOBLII ypoBens) npouseo0cmea KUX npoyeccos npoCcmulLx
HAaHO- U npouU3800CMea ycmpoticme no
MUKDOCMPYKIMYD NpoCmbIX bazosvim
npubopos c MexXHON02U4eCKUM
HaHOpa3MepHblL Mapuipymam
Mu KDEeMHUEBOU
aNlemMeHmamu HAHO1eKMPOHUKU

3 TunoBsbie KOHTPOJJbHBIC 3aJaHHUSA

I[HH pealii3alii BBICIICPECUYNCICHHRIX 3ala4 06yquH51 HCIIOJIB3YIOTCA CICOYIOIIHE

MaTrepualibl: TECThI, KOHTPOJIbHBIC pa6OTBI, WHIUBUAYAJIBHBIE 3aJaHus, IPAKTHICCKUE 3aaHus,

71aboparopHBIe paboThl, SK3aMEH.

Tunosrie KOHTPOJIbHBIC 3alaHusl WIW HHBIC MaTepHallbl, H€O6XOIII/IMBIC JJIsI OOCHKH

3HAHUM, YMCHUH, HABBIKOB MW (WIM) OIbBITA JEATENBHOCTH, XapPaKTEpH3YIOMIUX 3TAmbl

(opMupoBaHHUs KOMIETEHITHH B IIPOLECCE OCBOEHHUS 00pa30BaTeIbHOM IIPOrPaMMBL, B COCTABE:

3.1 KonTposbHbie padoThI:

Tema xonTponsHOH paboTel Ne 1: CybmukporHas hotonuTorpadus, 3IeKTPOHHO-TydeBas

nuTorpadus.

Tema xonTpompHOM paboThl Ne 2: VoHHas WMIUIAHTAIMS B TEXHOJOIMH KpPEMHHEBON

HaHOJ3JICKTPOHUKH.

3.2 TecThI IO CIeAYIOMUM pa3aesam:

1). OneKkTpoHHO-Iy4YeBast TUTOrpadLs

2). Nonnas uMnnaHTanus
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3). MonHO-I1a3MeHHOE TPaBlICHHE
3.3 BeinmostHeHHe JoMAIIHHAX UHIHBUIYATbHBIX 3aaHMI;

Tema manuBHAYanEHOrO 3amaHMI No 1 — ONEeKTPOHHO-TTy4eBast TUTOrpadwsL.
Tema nnnuBEyansHOro 3amanms Ne 2 — MoxHas HAMILIaHTaINS.

3.5 TembI NpaKTH9ECKUX 3aHATHIA:
1). Pacuer mapameTpoB mpoeximonHo doromurorpadun
2). PacueT mapaMeTpoB a1eKTPOHHO-Ty4eBOi maTorpadum
3) PacueT mapameTpoB HOHHO HMIUIAHTAIIAN
4). Pacuer pacrmipesenenus BHePEeHHBIX IpUMECeH 10 IIIyOruHE 6€3 OTHKUIA U ¢ OTIKUTOM
5). Pacuer pamuarmonHsx gehexron
6). Pacuer pacnipenenenus koRIeRTpamK IPUMECH TIPU U3TOTOBIEHHH OHITOJISPHOTO
TPaH3UCTOpa
7). VloHHO-TTy4eBOE TpaBIieHne MUKPO- U HaHOCTPYKTYP
8). @opmuposarre KMOIT uHTerpatsHbIX cxeM ¢ CyOMHKDPOHHBIMH pasMepaMu
3.5 TempI 1aGopaTopHbIX padoT:
1). UccnenoBanue npoueccoB TpaBlieHUs MHKPO- ¥ HAHOCTPYKTYP.
2). MccnenoBanue MeX3IEMEHTHOMN MEIeBOi H30J0UA B KPEMHUECBOH HAHOBNIEKTPOHUKE.
3). Mccenoanmue mporeccos dopmupoBarus T-06pazHoro 3arBopa p-HEMT Tpan3zucropa.
3.6 JK3aMeHaAHOHHBIE BONIPOCHI:
1). O6nacTi nprMeHeHNS IMILTAHTALIAH.
2). Uem ompenensiercs BpeMs SKCIIOHHPOBAHWS IIPH 3NEKTPOHHO-IIy4€eBOH JIuTorpaduu?
3). CybmuxporHas poromurorpabus.
4). Mogens IIXT. Bausaue TEMIEPATYPEI IIOIOXKKH Ha IPOIECC TPABJIEHHSL.
5). Karanuposanue noHOB.
6). CrHTe3 MaTepHAIOB ¢ TIOMOIIIBIO HOHHON MMILTAHTALHH (OKCHIBI, CHITHIMIED).
7). Pazpemaroinas cioco6GHOCTS SJIEKTPOHHO-JIy4€BOH JTUTOrpadum.
8). Cyxoe Tpasnenue: miasmennoe (IIXU u PUJN) u noHHO-IIyukoBOE TpaBneHue. THIIE! U
OCOOEHHOCTH IPOILECCOB.
9). Ilpoberu HOHOB B TBEPABIX TENAX.
10). SnexrporHO-ONTHYECKAS crcTema DIV,
11). CybMuKpOHHAs TpoeKIHOHHAS poronutorpapus.
12). MexaHu3MbI 5HEpreTHYecKuX IOTeph IIPY HOHHOM JIETHPOBAHHUH.
13). MexaHH3MbI HOHHOTO TPABICHHS. ITapamerpsr.
14). Texnomnorus popmupoBanus CTPYKTYD «KPEMHHH Ha H30JIATOPE» ¢ IIOMOIIBIO HOHHOMN

HUMIIIaHTaluN.
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15). ®opmupoBasue sneKTpoHHBIX JTy4el CyOMUKPOHHEIX pa3sMEPOB.

16). Yem onpenensiercs minHa BOIHEL SKCIIOHUPYIOIIET0 U3IyIEHHS B JEKTPOHHO-TyIEBO
aaTorpapuu?

17). Bousaue nonepeynoit COCTaBJIAIONICH TETIOBOH CKOPOCTH 3JIEKTPOHOB HA PaspeIaronyo
CIIOCOOHOCTH 3MEKTPOHHOM TUTOTpaduy.

18). Pannarmonnsie nedextsr. O6pazosanme amMOpdHO# a3kl Mcnons3opanne paauannoHHbX
ne(EKTOB Ha IpaKTUKe.

19). BeicTpslit TepMudeckuit oTxur. O6nacTu IPHUMEHEHHUS.

20). XapaKTepHCTHKA METOIOB TPABIICHHUS (’KHIKOCTHOE, HOHHOE, I0a3MOXUMHYECKOE).

21). Pacnipenienenue BHENPEHHOM IIPHMECH 110 IIyOrHE IIPU HOHHOW MMILIAHTAIHMH.
O6pazoBanue p-n nepexona.

22). MeTons! MMITYIECHOTO OTYKHUTA.

23). BaaumozefCTRIE 3IIEKTPOHOB C PE3UCTOM. OHepreTHyeckue notepu. Paccesiaue
JJIEKTPOHOB.

24). Crioco6s!I (OpMUPOBAHKS CYIEPMETKO3ATETAFOIIIX P-n IEPEXOIOB.

25). Hemy paBHa CENEKTHBHOCTD TPABJIEHHS, €CIH CKOPOCTE TpaBleHHs HOTOpPE3KCTA B 1Ba pa3a

OonbIne CKOPOCTH TpaBJICHUI MOIJIOKKH ?

4 MeTOHI/I‘{eCKI/Ie MaTepHaJbl

Hist obecrieyenns mpomecca OOydeHHS W pelleHHs 3afad OOyYeHHS HCIIOJIB3YIOTCS
CIIEIYIOIUE MATEPUAIBL:

— MECTONMYECKUE Marepuaibl, ONpPEeNeNsIOIUe NPONENYPHl OLCHUBAHUS 3HAHUN, yMEHHH,
HaBBIKOB M (HJIM) ONBITA [ESTENBHOCTH, XapaKTEePU3YIOUIMX 3Tambl (OPMHUPOBAHIUS
KOMIIETEHIINM, B COCTaBE:

Mertonuueckue MaTepHaiib:
4.1. OcHoBHas JUTEpaTypa

4.1.1. lanmmana TH., Karameit B.A., Anumenko E.B. Texmomorus KpeMHHEBOM
HAHOBJIEKTPOHUKH: yueOH. mocobme. — Tomck, B-Cmexrp, 2011. — 262 c. - [21eKTpOHHBIH

pecypc] .- ampec:

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

4.1.2. Texumomormss CBUC: yuebuoe mocobue / T.M.Jlamununa, B.A Karameit |,
DenepanbHOE areHTCTBO IO 00pa30BaHMIO, TOMCKHM TOCYJApCTBEHHBIA YHUBEPCHTET CHCTEM
yOpaBlIeHHsS W paavodnieKTpoHukd, Kadenpa dusmdeckoit snextponuku. - Tomck : TYCVP,
2007. - 287 c¢. (51)

4.2. lono,THUTEeNbHASA JUTEPATypa
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4.2.1. KOHCTPYKTHBHO-TEXHOIOTHUECKIE O0COOEHHOCTH CYOMUKPOHHEBIX MOII-
TPaH3UCTOPOB: yueObHoe nocodue / 5. KpacHukos. — M.: Texnocdepa, 2011. — 800 c. (2)

4.2.2. TexHONOTHS, KOHCTPYKIIHH U METOMbI MOZIETMPOBAHUS KPEMHUEBEIX HHTEPAIbHbIX
MHKpOCXeM: y4eOHOe mocobue s By3os: B 2 4. / [Tox pen. I0.A. Yanneiruaa. — M.: BUHOM.
JIaboparopus 3manmit, 2010. / Y. 1: TexHOIOrHYECKHE IIPOECCHI M3TOTOBIICHUS KPEMHHEBBIX
MHTETpallbHBIX CXE€M M MX Moznemupopanue / M.A.Kopones, TI0.Kpynkuua, M.A Pesenera. —
M.: BUHOM. Jla6oparopus suanwmii, 2010. — 397 c. (10)

4.2.3. TexHONOTHS, KOHCTPYKIIUH ¥ METOMbI MOTIETHPOBAHUS KPEMHHEBBIX WHTETPAIbHBIX
MHUKPOCXEM: y4eOHOe mocobue s By30B: B 2 u. / ITox pen. I0.A. Yannsirusa. — M.: BUHOM.
JIaboparopus 3nanwmii, 2012. / Y. 2: DyeMeHTH U MapuIpyThl U3TOTOBJIEHUS KpeMHMEBBIX MC u
METOMBI HX MAaTeMaTHYecKOro MmonenupoBanus / M.A Kopoes [ 1p.]. — M.: BMUHOM.
Jlaboparopus 3uanmit, 2012. — 423 c. 35)

4.3. YueOHO-MeTOMUUECKHE OCOGHS K NporpaMMHoOe obecreyenne

4.3.1. Jarunmuna TY. Texuonorus KPEMHUEBOX HAHOIJIEKTPOHUKH: Y4e6HO-METOMUIECKOE
IO0COOKE IO ayMUTOPHBIM IPAKTHYECKHM 3aHSTHSIM K CaMOCTOATENBHOM paboTe. — Tomck:
Tomckuit rocynapcTBeHHbIIH YHHUBEPCHUTET CHCTEM YIIPABIIEHUA M PaJUOdIEKTpoHHKH, 2012. — 56
¢. - [anexTponHBI pecypc] .- agpec:

httn://.miel.tusur.ru/index.php?optionzcom*content&%E2%88%93vi ew=article&id=231

4.3.2. Narununaa T.W. Texnonorus KPEMHHEBOX HAHOIEKTPOHUKH: YUeGHO-METOMMYECKOE
mocodue 1o naboparopHeM paboTam. — Tomck: Tomckuii TOCYNAapCTBEHHBI YHUBEPCHUTET
CHCTEM YIPABNCHHUS U PAMOINEKTPOHIKH, 2014. — 68 c. - [3MeKTpoHHEIH pecypc] .- aapec:

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

4.4. Ilporpammuoe obecrievenne
4.4.1. IIporpaMmMHBIi makeT Synopsys TCAD

4.4.2. Oducusre nporpammsl Microsoft Office wiu Open Office.
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