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Jlexkuuu 36 36 | yacoB
JlaGopaTopHbie paGoThl 16 16 | yacos
IpakThyeckue 3aHaTHS 18 18 | yacoB
Kypcosoii npoexr/pa6ora (KPC) (ayautopHas) 4acoB
Bcero ayaMTOpHBIX 3aHATHI (Cymma 1-4) 70 70 | yacoB
U3 HuX B MHTEpaKTHBHO# (opme 16 16 | gacos
CamocTosTensHasi pa6ora cryaeatos (CPC) 74 74 | yacoB
Bcero (0e3 ax3amena) (Cymma 5,7) 144 | 144 | yacos
Cawmocr. paboTa Ha NOArOTOBKY, cAa4Yy dK3amMeHa 36 36 | yacom
Obu1ast Tpy10eMKOCTh (Cymma 8,9) 180 | 180 | yacor
(B 3a4eTHBIX eNUHHUIIAX) 5 5 3E
OksamMeH___ 8  cemecTp
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
. |mpotoxon Ne 71 ot «30 » 6 2016 1|

JIMCT corjiacoBaHMIA

Pabouas nmporpamma cocrasiena ¢ ygeroM Tpebosanuii ®enepansroro ['ocymapcTBeHHOr0 06paso-
BaTeIbHOTO CTaHAapTa BeiCmero obpasopanus (OI'OC BO) no HampaBleHHIO MOATOTOBKH
28.03.01 «HaHOTeXHONOTMA ¥ MHKPOCHCTEMHAs TeXHUKay (KBanubukamms (cTeneHs) 6akamasp), yT-

BEPIKICHHEIH NpuKasoM MuHucTepcTBa 00pazoBanus M Hayku Poccuiickoit Denepanuu 0T 6 MapTa
2015 r. Ne 177.

Paboyast nporpamma y4eOHON MMCHHUILIMHBI PACCMOTPEHA W YTBEPYXKIEHA HA 3aceNaHHu Kademps
dusmaeckolt snexTpoHUKH 0T «30» uroms 2016 r., mpoTokon Ne 71.
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1. IEJIN U 3AJAYN TN CITATIJINHBI

Lenbro U3y4yeHus TUCIMILIMHEI SBISETC:

- U3y9YEHUE TEXHOJIOTHYECKUX NIPOIIECCOB CO3JaHUs HAHOPa3MEPHBIX JIEMEHTOB U CTPYKTYD;

- U3yYCHHUE TEXHOIOTMYECKUX MapIIPYTOB U3TOTOBJIEHHS MUKPO- M HAHOCTPYKTYD Ha KPEMHUH.

3afa4aMy U3yUCHUS TUCIUILIAHEI SBIISIOTCS:

- opmupoBanue 3HaHKH B 0071aCTH HAHOTEXHOIOTHI KPEMHHEBOM HaHODJIEKTPOHUKWU,

- pOpMUPOBaHKE HABEIKOB Pa3pabOTKH TEXHOIOTHYECKAX MAPIIPyTOB H3TOTOBICHHMS YCTPOMCTB
MHKPO- X1 HAQHOCUCTEMHON TEXHUKH.

2. MECTO JUCIMIIJIUHBI B CTPYKTYPE OOII
Mecro nucuumnunet B crpykrype OOIL: qucHuIIIMHA OTHOCUTCS K BAPUATHBHOM YaCTH GJI0KA
1 (b1.B.OJ1.6) 06pazoBatensHOM IPOrpaMMBI OATOTOBKE GakanaBpoB 1o mpoduio «HanoTexHom0-
MW B SJICKTPOHUKE U MUKPOCUCTEMHOM TeXHuKe» HampapieHus 28.03.01 «HaHOTeXHOIOTHE B MUK-
POCUCTEMHAS TEXHHUKAY.

Usy4erne naHHOM NUCHUILIMHBI GasHpyeTCst Ha 3HAHWM CIEAYIONMX JMUCIHILIAH: «Du3ukay,
«Maremarnka», «Xumusy, «[Ipomeccs MEKPO- M HAHOTEXHOJIOTUMY, « TBEPIOTENbHAS JIEKTPOHHKA,
«TexHomorus MaTepHaioB MUKPO- ¥ HAHOSNEKTPOHUKKY, «BaKyyMHas U MUIa3sMeHHas ICKTPOHUKA,
«OCHOBBI TEXHOJIOTHH 3JIEKTPOHHON KOMIIOHEHTHOH 6a3bD».

OCHOBHBIE NONOXKEHHUS TUCHUIUIMHEL HEOOXOMMMEI IPH H3YYEHHH AUCUUIUAH: «Dr3udecKre
OCHOBBI MUKDO- W HaHOCHCTEMHOH! TEXHUKH», « MoJenIpoBaHUe U IPOCKTUPOBAHUE MUKDPO- U HAHO-
CHCTEM).

3. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUS TUCLIUILINHBI

3.1. Aisy4yenne AaCUANIAHBI HANPABJIEHO HA OPMHUPOBAHHE CJIEAYIOLIMX KOMIIETEHIMIi:

— CIIOCOOHOCTh MPOBOJUTH (DH3HKO-MATEMATUYECKOE MOJIETHPOBAHIE HCCIIEAYEMBIX IIPOIECCOB
HAHOTEXHOJIOTHA ¥ OOBEKTOB HAHO- M MHKPOCHCTEMHOM TEXHUKH C HCIOJIb30BAHHEM COBPEMEHHBIX
KOMIBIOTEPHBIX TexHoxorui (ITK-1);

- TOTOBHOCTb HCIIONB30BaTh 0a30BbIE TEXHOJOTHYECKHE HPOLECCH U 060pydOBaHKe, IpHIMe-
HACMBIC B IIPOM3BOJCTBE MATCPHAIIOB, KOMIIOHEHTOB HaHO- U MUKpocHcTeMHOR TexHuKH (ITK-8);

3.2. B pesyaibTaTe H3ydeHUsI JUCUUILIAHBI CTYACHT {0JIUKEH:
3HaTh:

— usHYecKre W XMMHYECKHE NPHHIMIBL, JIEXKAIIME B OCHOBE TEXHOIOTHYECKHX IIPOLIECCOB
KPEMHHEBOM HAaHOBJIEKTPOHUKH,

— 6a30BBIe MapIIPYyTH! H3TOTOBJICHAS MAKPO- X HAHOCTPYKTYp Ha KPEMHHHY;

— IPUHIHUIIBI MOJNCTUPOBAHUS TEXHONIOTHYECKHUX MPOLECCOB U OOBEKTOB HAHOPA3MEPHBIX KPEM-
HHEBBIX YCTPOMCTB

yMeTh:

— paspabarbiBaTh HAHOPa3MEPHEIE KPEMHMEBBIE HHTEIPATbHBIE CXEMbl M TEXHOJOTHMUECKHIE
MapmpyThl KX U3TOTOBJIEHUS;

- IIPOBOJUTE MOJACITHPOBAHHUE TEXHOJIOIMYECKUX IIPOLECCOB U OOBEKTOB MHUKPO- U HAHOCHCTEM-
HOM TEXHHKHU;

BJIAJIeTh:

— HaBBIKaMHU pa3paboTKH 6a30BBIX TEXHOJIOTHYECKUX IIPOIIECCOB;

— MeToJaMu PU3HKO-MATEMaTHIECKOTO MOAETMPOBAHUS TEXHOJIOTHYECKIX IIPOLIECCOB.

w
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4. OBBEM JJUCIUILIMHLI U BUJBI YYEFHOM PABOTbHI

O6u1a51 TPYAOEMKOCTb NUCLMITJIMHBI COCTaBJISIET 5 3a4Y€THbIC CAWHUILIbI.

Bun yuebHoii paboTsi Beero 4acos CCMGSCTpLI
AyauTopHble 3aHATHSA (BCero) 70 70
B ToM uucne:
Jlexuuu 36 36
JlaboparopHbie paboThI 16 16
ITpakTuueckue 3anatus (113) 18 18
CamocTosiTesibHast paboTa (Beero) 74 74
B tom uucne:
IToaroToBKa K KOHTPOJILHBIM PabOTaM
IToaroTroBka K MpakTHYECKUM 3aHATHAM
IloaroroBka k 1a60paTOpHbIM paboTaM, IOArOTOBKA OTYETOB
IToaroToBka K 9K3amMeHy 36 36
O01as TpyIOeMKOCTh 4ac 180 180
3auetHble Expannel TpynoeMkocTn 5 5
5. COAEP) KAHUE MUCIHUAIIINHBI
5.1. Pazgennl JUCHHMILIMH M BUALI 3aHATHIA
5] ]
. = e
TR ‘:“ = 3
No g E E s 2 l§_ E g ®dopmupyemMble KOM-
n/;1 HaumeHoBaHue pa3aesia AUCUUILIAHBI g g = AR e NeTeHIUH
= |E3Z& SF 2 (OK, IIK, TICK)
T |z
= @)
1. | TenneHuus pa3BUTHSA COBPEMEHHON MUKPO- 1 5 4 6 K-8
HAHOAJIEKTPOHUKH
2. | CybmukponHas ¢oronutorpadus 4 2 8 14 K-8
3. | IlyukoBble METOIbI TUTOrpadun 6 6 12 24 K-8
4. | VonHas umIuiaHTalys 10 6 14 30 TK-1, [TK-8
5. | MoHHOE 1 MIasMOXMMHYECKOE TPABJIEHHUE MUKPO- 2
Y HAHOCTPYKTYP 4 8 10 24 TK-1, ITK-8
6. | OcaxxneHue METANIOB M AUSJIEKTPUKOB 4 4 10 18 ITK-1, IIK-8
7. | TexHONOrMYECKHE MAPIUPYThl U3TOTOBIEHUS MUK- 6 2 4 16 3 MK-1, TIK-8
PO- ¥ HAHOCTPYKTYD
36 18 16 74 144
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5.2. Copep:kanue pas/ie/ioB TACHHIIAHRGI (110 JEKIHsIM)

DopMupyembie
Ne HaumenoBanue TpynoemMkocTh | KOMIETeHUMH
n/m pasneJioB Conepxarne pasneson (uac.) (OK, IIK,
I1CK)
1 | Tennenuums pas- Macirrabuposanve pasmepos. 3akoH Mypa. MexnyHa-
BUTHSA COBPEMEH- | POJIHAA TEXHONOrHYECKas IOPOXKHAA KapTa. 5 K-8
HOW MUKpPO- U
HaHOJIEKTPOHUKU
2 | CyomukpoHHas IIpoekuronnas poronutorpadus. Jutorpadus KYD u
doronmrorpadus | VP nuanasona. HaHOMMIPUHTHHT. 4 K-8
3 | IlyukoBbie MeTO- | DIEKTPOHHO-TyyeBas aurorpadus. CxaHupyrollas MOH-
Ibl TUTOTpaduu Has jutorpadus. Penrrenonurorpadus. 6 K-8
4 | Vonnas umnnad- | TexXHONOTMS MOHHOW WMIIAHTALKN. ITpoGern wnoHOB.
Tauus Pannanmnonnsie nepextsl. OTxur crpyktyp. O6nacti 10 IK-1, TIK-8
IIPUMEHEHHSI.
5 | Mounoe u nnasmo- | OCHOBHbIE NapaMeTphl NMPUMEHEHUs HOHHOTO M IIXT.
XUMHUYECKOE TpaB- | Paspelnaromas cnocoGHOCTb METOIOB TPABIEHHSI.
JIEHUE MUKPO- U 4 IK-1, TIK-8
HAHOCTPYKTYp
6 | Ocaxnenue MeTan-| DNEKTPOHHO-yYeBOE HCMAPEHHE. MarneTpoHHoe pac-
JIOB U TMBNICKTPU- | NbUleHHE. HMOHHO-IIa3MeHHOEe ocaxacHHe. ATOMHO- 4 TIK-1, TIK-8
KOB CJIOEBOE OCAKIEHHE U3 ra30BOM (hasbl.
7 | Texuonorudeckue | Inanapusaums penbeda. @®opmupoBanre MOII- wu
MapIlpyThl U3ro- KMOII-TpaH3ucTopos. 6 IK-1. TIK-8
TOBJIEHUS MUKDPO- H ’
HAHOCTPYKTYp

3.3. Pasjensl UCHMINIMHBI M MEKIACHAILIHHAPHDBIE CBS3H C o0ecrieyuBAIOMMMH (NPeabI-
JYIIUMH) ¥ 00ecnednBaeMbIMu (I0C/IeTyOIUMH) A CHAILTHHAME
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Ne HanmeHnoBanue oGecnieunBamomux (mpensi- Ne Ne pasnenos 1aHHOM XMCUHIUIMHBI, 1151 KOTOPBIX HEOGX0-
n/m | Aymux) u obecne4uBaeMbIx (mocaenyrommx) | IUMO M3ydYeHHe 0GecIeYHBAIOIINX (npeapiayminx) u obecrne-
JQUCUMIJIHH YHUBAEMBIX (MOCTAENYIOUINX) JUCHUTNIHH
1 | 2 [ 3 T 4 T s 6 | 7
IpeamecTByOLIHE JUCHUNIHHDI
1. Xumus + + +
2. Maremaruka + + +
3. Dusuka + + + +
4. | BakyyMmHas M mia3MeHHas 2IeKTPOHHKa + + + + +
5. | Ilpouecchl MUKPO- ¥ HAHOTEXHOJIOTUH + + + + + +
6. TBepaoTebHas JeKTpOHKKA + + +
7. | TexHomOrus MaTepuaioB MUKPO- U HAHODJIEK- + + + +
TPOHHKHU
8. OCHOBBI TEXHOJIOTHH JIEKTPOHHO! U KOMIIO- + + +
HEHTHOU 6a3bl
IMocaeayonue AMCUUIIMHBI
9. | Ou3KKO-XUMUUYECKHE OCHOBBI MPOLIECCOB MHK- + + + + + +
PO- ¥ HaHoTexHonoruu. KypcoBoii npoexkr.
10. | ®usnueckue OCHOBBI MUKPO- U HAHOCHCTEM- + + + +
HOM TEXHUKHU
11. | Mozenuposanue U MPOEKTUPOBaHHE MUKPO- 1 + + + +
HaHOCUCTEM
5




5.4. CooTBercTBHE KOMIeTeHI MM, (GOPMUPYEMBIX NPH H3Y4YeHHH THUCHHUILIHHBI, U BHIOB

3aHATHHA
Ilepeyens Buael 3aHaTuii
KOMIeTeHLHi I JIa6. Ip. CPC ®opmMBbI KOHTPOJISI
pab.
IK-1 OTueTsl N0 NMPaKTUYECKUM 3aHATHSM. BhINOIHEH)E KOH-
+ + + + TPONLHBLIX PaboT. Brinonuenue n1abopaTopHbix paboT. 3a-
LIMTA OTYETOB.
IK-8 OTueTsl N0 NPaKTHYECKUM 3aHATHSAM. BhINOJIHEHNE KOH-
+ + + + TPOJbHLIX paboT. BeinonHenue nabopatopHsix pabor. 3a-
IIMTA OTYETOB.

6. METO/JbI 1 ®OPMBI OPTAHU3AIIMU OBYUEHUS

TexHonornu MHTEPAKTHBHOIrO 00y4eHHs PH Pa3HbIX (GOPMAX 3aHATHIL B yacax

IpakTu- JlaGopa-
®opmbl | Jlekuuu yeckue TOpHbIE
Bceero
MeTtoabi (uac) 3aHATUSA paboThbl
(1ac) (4ac)
BbinosiHeHne ¥ 3al1UTa NPaKTUKO-OPMEHTUPOBAHHBIX 3313~ 3 8
HMH BO BPEMS AyAUTOPHBIX MPAKTUUECKUX 3aHATUH
Mo3roBo# WITypM NPY BHITOJHEHUHU TaG0PATOPHBIX PaboT 8 8
WITOro HHTEPaKTUBHBIX 3aHATHIA 8 8 16
7. JABOPATOPHBINA MIPAKTUKYM
o B sy e TemaTuka 1abopaTopHbIX pado eﬁlr:qp);iol RoseTeay
n/n UMIUTAHBI PATOPHBIX paboT Koet OK, IIK
(uac.)
L Hccnenosanue npouLeccoB TpaBleHHs MUKPO- M HAHOCTPYK- 3 MK-1, TIK-8
5,7 TYp
5 HCCJ]CZ[OB&%I/IG MEXKITIEMEHTHOH 1LEIEeBOM U30JIALMU B 4 TIK-1, TIK-8
5,6,7 KPEMHHUEBOI HAHOZJIEKTPOHUKE
Hccnenosanune npoueccos hpopmuposanus T-06pasHoro
8. 5,6,7 3arBopa p-HEMT Tpansucropa . T, T8
8. IPAKTUYECKUE 3AHSITUSI (CEMUHAPBI)
Ne pas- Tpyno-
Ne S TemaTyka NpaKTHYECKUX 3aHATUH (CEMHUHAPOR) EMKOCTE Bomnexprn
n/n JUCUUII- P P (uac.) OK, IIK, IICK
JIMHBI
1 152 Cy6mukponHas $oTonurorpadus 2 ITK-8
2. 3 OIEKTPOHHO-JTy4eBas auTorpadus 6 I1K-8
3. 4 VoHHasi UMIIaHTalKs B TEXHOJIOTHHM KPEMHHMEBON HAHO3NEKTPOHHKH 6 ITK-1, TIK-8
4 5,6 V0HHO-1Ty4Y€eBOE TpaBJIeHHE MUKPO- U HAHOCTPYKTYD 2 IIK-1, TIK-8
5 ” Dopmuposaine KMOIT uHTErpaibHbIX CXeM ¢ CyOMHUKPOHHBIME 5 IK-1, TTK-8
pasmepamu
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9. CAMOCTOSITEJIBHAS PAGOTA

Ne Ne pazpena TemaTnka camMoCTOSITENNILHOM PaGoThI Tpyao- Komnerenuuu KoHTpoJib BbINOJI-
€MKOCTh
n/n | JHCUMILTHHBI (Oemanuzayus) (anc)) OK, IIK, IICK HeHHUs paboThl
1. 1,2,3 IMoxroroBka kK KOHTpOJBLHOM padore Nel 10 IK-1, ITK-8 KoHnTposbHas pabota
2 4 IMoaroroska kK KOHTPOJILHOM padore Ne2 10 I1K-1, TTK-8 KonTtponbHast pabora
3 5 ITonroToBka K KOHTPOJILHOM paboTe Ne3 10 IK-1, I1K-8 KontponpHas pabora
Brinonxenue uHau-
4 2,3,4,5 IloaroroBka k NpakTHYECKUM 3aHATHIM 20 IK-1, TIK-8 SUACFAIILHER SR
Ha NPaKTUYECKUE 3a-
JaHUs
- [Moaroroska k n1abopatopHbIM paboTam U OTueTsl no nabopa-
5 5,6,7 24 IK-1, IIK-8
COCTaBJICHHE OTYETOB TOPHBIM paboTam

10. IPUMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

HE MPeyCMOTPEHO

11. PEUTUHT OBASI CHCTEMA ISl OLIEHKH YCIIEBAEMOCTHU CTYJIEHTOB

Tab6uanua 11.1. BarasHbIe OLEHKH 1S 371EMEHTOB KOHTPOJISI

MaxkcumanbHblii o MaxkcumanbHbIi
2 MaxkcumanbHbIi
DJIeMEHTBI y4eOHoMH 6aa Ha 1-yw KT T ——— 0aJi 3a mepuon Bcero 3a
AeSATeJIbHOCTH ¢ HayaJjia cemecT- P mexay 2KT u na cemecTp
mexay 1KT u 2KT
pa KOHell ceMecTpa
Brinonuenue u 3awura 1abopaTop- 16 16
HBIX paboT
BrInonHeHUe NpakTUIeCKUX 3a1a-
. B A 10 10 20
HUi
KoHTponbHbIE paboThI 10 10 10 30
KoMnoHeHT cBOeBpeMeHHOCTH 2 2 4
WUTOro MakCHMyM 3a mepuoa: 22 38 10 70
Craua sk3ameHa (MakcumyM) 30
HapacTaroumum urorom 22 60 70 100

Ta6anua 11.2. Tlepecyer 6a/1/10B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH

bajibl Ha JaTy KOHTPOJILHOM TOUKH Ouenka
2 90 % ot mMakcumanbHOM cymMMBbl GasnoB Ha naty KT 5
Ot 70% 10 89% OT MakcUMalIbHON cyMMbl 6anoB Ha naty KT 4
Ot 60% 10 69% 0T MakCUMalIbHOW CyMMBbI 6a/1710B Ha naty KT 3
< 60 % oT MakcuManbHOM CyMMbl 6asuioB Ha naty KT 2

Tabnauna 11.3. Ilepecyer cymmbl 6217108 B TPaJMIFOHHYIO H MEKIYHAPOJHYIO OLIEHKY

Urorosas cymma 6a110B, yYnTHIBAET yCNELIHO

Ouenka (I'OC) N Ouenka (ECTS)
CIAHHBIH 3K3aMeH
5 (oTnn4HO) (3a4TEHO) 90 — 100 A (oTnnyHO)
85-89 B (o4eHb x0po1uo)
4 (xopo1o)
(3auTexo) 75 — 84 C (xopo1ii0)
A-H D (ynOBIETBOPHUTENLHO)
3 (YIOBJIETBOPUTEIBLHO) 65 — 69 S pHT
(3auTeHo) 60 — 64 E (nocpencteeHHo)

2 (HEeyIOBNETBOPUTENLHO),
(He 3auTeHO)

Huxe 60 6a108

F (HeynoBneTBOpUTeELHO)
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12. YYEBHO-METOJUYECKOE M MHO®OPMAIMOHHOE OBECHEYEHUE JNC-
IUITJINHBI

12.1. OcHoBHas JuTEpaTypa
12.1.1. Nanumana T.W., Karaneit B.A., Arumenko E.B. Texnonorus KPEMHHEBOX HaHO3JIEKTPO-
HUKH: y4eOH. mocobue. — Tomck, B-Crexrp, 2011. — 262 c. - [amexTpoHHbIH pecypc] .- anpec:
http://miel.tusur.ru/index.php?option=com_content& %E2%88%93view=article&id=231
12.1.2. Texuomnorus CBUC: yueGuoe mocobue / T.M.Jlanununa, B.A Karaneit , DenepanbHoe
areHTCTBO Mo 0bpa3soBaHmio, ToMCKHE rOCY1apCTBEHHDBIH YHHBEPCUTET CHCTEM YIIPABJICHHS U pazmvoanekTpo-
Huky, Kadenpa dusuyeckoii snexrponuku. - Tomck : TYCYP, 2007. - 287 c. (51)

12.2. lomotaATE ILHAS JIMTEPATYPA

12.2.1. KOHCTPYKTHBHO-TEXHOIOTHUECKHE OCOOEHHOCTH CyOMUKpOHHBIX MOII-Tpan3ucTopoB:
y4aebuoe rocodwme / I'.5I. Kpacuukos. — M.: Texrochepa, 2011. — 800 c. 2)

12.2.2. TexHomorus, KOHCTPYKIME U METOIBI MOJIETTMPOBAaHUSl KPEMHHUEBBIX HHTErPaNIbHBIX
MHKpOCXeM: yueOHoe nocobue i By3os: B 2 4. / [Tox pen. }O.A. Yannsirura. — M.: BUHOM. JIa6o-
paropus 3Hauui, 2010. / Y. 1: TexHOMOTHYECKHE TPOLECCH! U3TOTOBIEHHS KPEMHHUEBBIX MHTETPallb-
HBIX CXeM U uX Mozenposanue / M.A Kopones, T.JO. Kpynxuna, M.A Pesenesa. — M.: BUHOM. Jla-
Ooparopus 3Hanmit, 2010. — 397 c. (10)

12.2.3. TexHonorus, KOHCTPYKIMH ¥ METOIEI MOJEIUPOBAHNUS KPEMHMEBBIX HHTEIPAbHEIX
MHKpOCXeM: y4eOHOe Iocobue s By3oB: B 2 u. / ITox pexn. FO.A. Yannmsiruga. — M.: BUHOM. J1a6o-
paropus 3HaHu#, 2012. / Y. 2: D1eMeHTH ¥ MapIIPyTHl H3TOTOBICHHS kpeMHueBbIX IC 1 MeTonb! uX
MatemaTHiecKoro monenuposanus / M.A Kopones [u np.]. — M.: BUHOM. JIaboparopus 3Hanuii,
2012. - 423 c. (35)

12.3. YuebHO-MeTONMYEeCKHE TOCOOUS 1 NpOrpamMMHoe obecreyenne
12.3.1. Nanunuua T.U. TexHOJIOrUsS KpeMHHEBOM HaHOBJICKTPOHUKH: Y4yeOHO-MeToanuECKoe NI0cobue 1o
AYMMTOPHBIM MNPAaKTHHECKUM 3aHATHAM M CaMOCTOSTENbHOH pabote. — Tomck: ToMCKHMil rocynapCTBEHHbIH
YHUBEPCUTET CHCTEM YNPABJIEHHS U PAHOIEKTPOHMKH, 2012. — 56 ¢. - [31eKTpOHHBIH pecypc] .- anpec:
http://miel.tusur.ru/index.php?option=com_content&%E2%88%93view=article&id=231

12.3.2. Tanununa T.W. TexHONOrUsS KpeMHUEBOH HaHORJICKTPOHUKHU: YueOHO-MeToarueckoe nocobue 1o
naboparopHeiM pabotam. — Tomck: Tomckuii rocynapcTeeHHbii YHUBEPCUTET CUCTEM YNpaBJICHHUsS M Paauo-
SMEKTPOHUKH, 2014. — 68 c. - [anekTpoHHbIl pecypc] .- anpec:

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

12.4. TIporpammHoe oGecniedeHne
12.4.1. Ilporpammusiii maker Synopsys TCAD
12.4.2. Oducusie nporpammel Microsoft Office mmm Open Office.

12.5. ba3pl faHHBIX, HH(OPMANHOHHO-CIPABOYHbIE H MIONCKOBBIE CHCTEMbI
IIpu 06ydeHny HCONB3YIOTCS 6a3bl TAHHBIX NEPHONUYECKHX U3IaHMM U pecypcsl IHTepHETA.

13. MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHNE JAUCHUTTIAHBI

Jlnst peanusauuy NEKUMOHHBIX M MPAKTUYECKHX 3aHATHH HEOBXOLMMbI: KOMIIBIOTEP C YCTAHOBJIEHHBIM
NPOrpamMMHbIM obecnieuenuem (1. 12.4), npoektop u 9KpaH.

JlabGopaTopHele paGoThI MPOBOASTCS B CrneuranusupoBanHoit naboparopuu kadenpr @uznueckoi snek-
TPOHMKH, OCHAIIEHHOH KOMITbIOTEPAMH € COOTBETCTBYIOLIMM MPOrPAMMHBIM obecnevyeHreM. At BLIONHEHus
7a00paTopHbIX paboT. il Yol 2 Lo
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1 Brenenne

DOHJ OLEHOYHBIX CPEICTB (®OC) sBnsgerTcs NpUIOKEHHEM K paboueit IIporpamme
JUCIMIUIAHEL  «TeXHONOrMS KPEMHHEBOM HAHOONEKTPOHMKH» H IPEACTABIAET COGOM
COBOKYIIHOCTL  KOHTPOJBHO-H3MEPUTENBHEIX ~MAaTEPHANoB (THIOBBE 3amadd  (3amaHus),
KOHTPOJIbHBIE PAOOTHI, TECTHI U 1p.) M METONOB MX HCIIONb30BAHHS, NpeIHa3HAYeHHBIX I
M3MEPCHHA YPOBHS NOCTHXEHHUA CTYACHTOM YCTaHOBICHHBIX PE3YJIbTaTOB 00y YeHHS.

@OC mo mucuummiae «TeXHONOTHS KPEMHHEBON HAHOJIEKTPOHUKH» HCIIONIB3YeTCS MPU
IIPOBEICHUY TEKYIIErO KOHTPOJIA yCIIEBAEMOCTH M IIPOMEXKYTOYHOM aTTeCTAlllH CTYIEHTOB.

HepequB 3aKPEIIICHHBIX 3a JUCHMIIIMHON « TexHonorus KpCMHHCBOﬁ HaHODSJICKTPOHUKI)

KOMIIETEHIIM# MTpHUBEeH B TabmuIe 1.

Ta6auua 1 — IlepedeHs 3aKpenIeHHbIX 32 NHCLUIUIAHON KOMIIeTEHIHI

\

9ransl popMUpOBaAHUA

TEXHOJIOTUYECKHE TIPOIECCHI U
o0opynoBaHue, IpUMEHIEMEBIE B
IIPOM3BOZICTBE MaTEPUATIOB,
KOMITOHEHTOB HaHO- ¥ MHKPOCHCTEMHOM
TEXHUKA

Kon DopMyJIHPOBKA KOMIIETEHIMH
KOMIIeTEeHITHH
IIK-1 CIIOCOGHOCTH IIPOBOAUTH (BU3UKO- JIOIXeH 3HaTh MPUHIIKIILL
MaTeMaTHYECKOe MOJECTUPOBAHUE MOJIEIMPOBAHUSI YCTPOHCTB
HCCIIEAYEMBIX IIPOIIECCOB MHKPOCHCTEMHOMN TEXHUKHU U
HaHOTEXHOJIOTUU B OOBEKTOB HAHO- U IIPOIIECCOB MX U3TOTOBJICHUS.
MHKDPOCHCTEMHON TEXHUKHU C JIoIDKeH yMEeTh BBITIONHSATE
HCIOJB30BAHUEM COBPEMEHHEIX MOJENUPOBaHUe 0a30BEIX
KOMIIBIOTEPHBIX TEXHOIOTHM TEXHOJIOTMYECKUX MTPOIECCOB U
JlaBaTh PEKOMEHIAINHU I10
BEIOOPY ITapamMeTpOB.
JlomxeH BnaneTh HaBBIKAMUA
MOJICTUPOBAHHUS
TEXHOJIOTHYECKUX IPOIECCOB
H3TOTOBIIEHUS YCTPOMICTB HAHO-
1 MHKPOCHCTEMHOM TEXHUKH.
IIK-8 TOTOBHOCTBIO HCIIONIB30BaTh 0a30BEIE Jlomxen 3HaTh 0a30BEIE

TEXHOJIOTUYECKUE IIPOIIECCHI
JI7Is1 IPOU3BOJICTBA HAHO- U
MHKPOCTPYKTYD.

JlomxeH yMeTh BBIIOJIHSATD
pacyeTs! mapamMeTpoB 0a30BBIX
TEXHOJIOTUYECKHUX MIPOIIECCOB
IIPOU3BOJICTBA IPUOOPOB C
HaHOpPa3MEPHBIMH 3JIEMEHTaMH.
JlomkeH BIameThb
[PaKTHYCCKUMH HaBBIKAMHU
pa3paboTKU TEXHOJIOTHYECKIX
MapluIpyTOB IIPOXU3BOACTBA
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YCTPOHCTB KPEMHUEBOMH
HaHOJJIIEKTPOHUKH ISt
KOHKDETHOI'O IPUMEHEHUS.

2 Peanusanust komnerenumi
1 Komnerennus ITK-1

IIK-1:  cmoco0HOCTL NPOBONUTHL  (PHU3HKO-MATEMATHYECKOE MOJeTHPOBaHUe
HCCICTyEMBIX MPOUECCOB HAHOTEXHOJIOTHH M 005EeKTOB HAHO- H MHKPOCHCTEMHOM TeXHHKH
C HCII0JIb30BAHHEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHIA.

Jns GOpMHUPOBAHMS KOMICTEHIMH HEOOXOIMMO OCYIIECTBHTE PO 3TamoB. OTamkl
(GopMHpOBaHHUs KOMIIETEHIWH, NPUMEHSEMBIE UL STOTO BHIBI 3aHSTHH M HCIIOJIb3yEMBIE
CpPEZCTBa OLIEHMBAHUS IIPEICTABIEHE] B Ta0muIe 2.

Tabmuna 2— Itans! GpopMHpPoBaHUS KOMIETEHITHH M HCIOIb3yeMbIe CPeCcTBA OUEeHHBAHUS

1. Cocras 3HaTh Ymern Baaners
3HAET NPUHIMIEL | YMEET BBIIOIHSTE Brnagneer HaBbiKaMu
MOJIEIUPOBAHHS MOICIIHPOBaHUEC MOIEIUPOBaHUA
YCTpOHCTR 6a30BBIX TEXHOJIOTUYECKUX
. | TEXHOIIOTHYECKUX IIPOIIECCOB
Copeprxanne MHUKDPOCHCTEMHOM
IIPOLIECCOB U J1aBaTh HU3TOTORJICHHUS
3TaINoB TEXHUKH U =
PEKOMEHAITHH 10 YCTPOUCTB HAHO- U
HpOneccos ux BBIOOpY IIAPaMETPOB MHUKPOCHUCTEMHOU
HU3TOTOBJIEHUS TEXHUKHU
e Jlexnuu
e IlpakTmyeckue
e Jlexiuu;
3aHSATHUS, o JlpaxkTuyeckue
e Jlpaxtuyeckue
e Jlaboparopusnie 3aHATHS
" 3aHATHUSL,
Bupnyp! 3ausruii 3aHATHUS e JlaGoparopusie
e ManuBunyannHble
e Brmonuenue 3aHSITUS
3a1aHus
JIOMAIITHETO ‘
HMHIIMBUIYAIBHOTO
3a0aHusg
e KoHTponsHEIE e JlaboparopHsie
paboTEr; 3aHATHUS
e Tectr e KoHTponbHbIe
: e Jlaboparopusie
e Brmonnexue paboTEI;
3aHATHUS
Hcnoaniyemoie JOMAaITHEro e Tecrr
e Brmonaenue
cpeacrna HHIABUYAIBHOTO ® BBIHOJIHCHI/IC T ——
OLleHHBAHUSA 3a/IaHus; JIOMAIITHETO P .
3aIaHuUi;
e Brmonuenue MHIUBHIYQIBHOTO | SKaaMen
IIPaKTUYECKHX 3aJaHUST;
3aaHuwH; e Brmonnenue
e Dx3ameH IIPAKTUYECKUX
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3a1aHuH;
e DK3aMeH

Obmmue XapaKTepuCTHKY IOKa3aTeNelf H KPUTEPHER ONEeHHBAHMS KOMIIETEHIIMH Ha BCEX

STanax NpUBEICHBI B TaOIUIE 3.

Tabmuna 3 — O6mue xapaKTepHCTHKE NOKA3aTeNei 1 KPHUTEPUEB OLlEHUBAHUS
KOMIETEHIUH IO 3TAaNam

Iloxa3zaresnn n

KPHTEpHH 3nars Ymers Bnapners
Obnanmaer 06
JaaeT -
baxTHYeCKUMH U a/1acT iuana
S —— 30HOM IIPaKTHYECKUX Kontponupyer
OTau4Ho (BHICOKHIA SHAHUSAMH B YMEHMH, TpebyeMbIX paboTy, IpOBOXKT
. st ’
YPOBEHE) Npefienax u3ydaemoi | oo Do pHTHA TBOP OUEHICY,
- YECKUX PEICHHH, COBEPIIEHCTBYET
ITOHVMMAHWEM rpaRHIL abcTparupoBaHus JENCTBUS pabOTEI
npobnem
IPUMEHUMOCTH
Ob6nanaer Beper
3maer daxrsi IMana3oHoM OTBETCTBEHHOCTb 3a
’ IPaKTHIECKUX 3aBeplIeHHe 33124 B

Xopomio (6a30BbIi
YPOBEHb)

IIPUHIIUIIBL,
IPOLIECCHI, 0OIIHIE
IIOHSITHS B IIpeenax
H“3ydaemou obmactu

yMeHuH, TpebyeMBIX
JUTSL peIIeHIs
OIIpeNeNeHHbIX
npobieM B 06J1acTH
HCCIICIOBAHMUS

HCCIIEIOBAHNH,
IIPACTIOCA0NIUBAET
CBOE IIOBEICHUE K

00CTOATENBCTBAM B
peliesuy npobiem

YnoBaeTBopHuTEILHO
(moporoBbIi
YPOBEHB)

Ob6namaeT 6a30BLIMH
OOIIMMHY 3HAHUSIMHI

Obnanaer
OCHOBHBIMH
YMEHUSMHU, Tpedye-
MBIMH IS BBITOJTHE-
HUS IPOCTHIX 3a11a4

Paboraet npu
IPSIMOM
HaOIIONEeHUH

DopMyIHPOBKA

nmpuBeneHa B Tabmmiie 4.

IIOKa3areled U KpUTEPHEB OLICHUBAHUS

JTaHHOW  KOMIICTEHIINH

Taoauma 4 — IToxazarenu u KPUTECPHH OCHUBAHHA KOMIIETCHIIUM HaA 3Tamax

INoxazarenu u

3naTh YMmers Baaners
KPUTepHHU
® 3Hnaem ® ymeem enaoeem HABLIKAMU
. NPUHYUNDL BbINONHAMb MOOeNUPOBAHUSL
Orpanerie, (BRIROKAH MOoO0enuposanus MOOenuposarue MEXHONI02UYeCKUX
ypoBers) ycmpoticms 6a306vix npoyeccos
MUKPOCUCTNEMH MexXHON02UYeCKU U320MO8JIeHUS
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Ol MEeXHUKYU U

X npoyeccos u

ycmpoucme HaHo- U

U320moeJieHuUs

npoyeccos ux Ooasampv MUKPOCUCINEMHOL
U320MOBNeHUsL pexomeHoayuu MEeXHUKU
no gvlbopy
napamempos
é1adeem HABLIKAMU
3Haem
MOOenuposanus
NPUHYUNDbL ymeem
OCHOBHbBIX
MOOenUupo8an s BLINONHAMb
= MEexXHON02UYECKUX
. ycmpoticme MOO0enuposanue
Xopomo (6a3oBbIit npoyeccoe
MUKPOCUCTNEMH 6a306vix
YPOBEHb) . U320MoBIeHUs
OU MeXHUKU U MEeXHON02U4ecKu
npocmuix
npoyeccos ux X npoyeccos .
YCmpOUCmeE HAHO- U
U320MOBNEH UL .
MUKPOCUCMEMHOT
MexXHUKU
enaoeem
HAYaNbHbLMU
3Haem
ymeem HABbIKAMU
NPUHYUNDLL
BLINONHAMb MOOenuposanus
MOOenupoBan s
. MOOenupoeanue OCHOGHbLX
ycmpoticme
YHOBJIeTBOp[/ITeJ]LHO HA OMOeNbHbIX MEXHONIo2UYEeCKUX
o MUKPOCUCTNEMH
(moporoBrlii ypoBeHs) . amanax 6a306wvix npoyeccos
OU MEXHUKU U
MEXHON02UYeCKO U320MOGJIeHUs
npoyeccos ux
20 mapupyma npocmoix

ycmpoucme HaHo- u
MUKPOCUCMEMHOTE
MEXHUKU

2 Komnerennus ITK-8

F:

ITK-8: roToBHOCTBLI0 HCHOJIB30BATH 02a30Bble TEXHOJOTHYECKHE npoueccol ©

oﬁopyLwBaHne, IIpHMEHsdeMbI¢ B IIPOH3BOACTBE MaTe€pHajioB, KOMIIOHEHTOB HAHO- H

MHKpOCHCTeMHOﬁ TEXHHKH.

Jnst hopMHUpOBaHHSA KOMIIETCHIMEH HEOOXONMMO OCYIIECTBHTB psifi OTAllOB. DTArmbl

(I)OpMI/IpOBaHI/ISI KOMIICTCHIIUH, IIPHUMEHIEMBIE JJI1 S3TOr0 BHIOBI 3aHATUA U HCIOJIB3yEMBIC

CpeICTBa OLICHUBAHUSA IIPEACTABICHEI B Ta6J"H/IL[e 5.

Tabmuua 5— Jtanel GpopmMupoBaHHs KOMIETEHIMH M HCNOIb3yeMbIe CPEACTBA OLEHHBAHHS

2. Cocras

3HaThL

Ymers

Baaners
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3HaeT 0a30BBIC

‘VYMeeT BBIIONIHATE

Braneer

TEXHOJIOTHIECKUE pacyeTsI [IPaKTUYECKUMM
IIPOLIECCHI MIJIS [1apaMeTPOB HaBBIKaMH
IIPOU3BOACTBA 6a30BEIX pa3paboTku
HaHO- U TEXHOJIOTHYECKHX TEXHOJIOTHYECKHUX
Conepxanne MHKDPOCTPYKTYP IIPOLIECCOB MapIipyToOB
3TamnoB IIPOU3BOJICTBA IIPOM3BOICTBA
IpubOpOB ¢ YCTPOMCTB
HaHOPa3MEPHBIMH KPEMHHEBOH
3NIEMEHTaMHU HaHOBJIEKTPOHUKH
JJ11 KOHKPETHOIO
IIpAUMEHEHHUS
Jlexmyu
IIpakTuyeckue
Jlexrum; P
3aHATHS; IIpakTuueckue
IIpaxkTuueckue
ARSI Jlaboparopurie 3aHATHA
Bunwl 3auaTuit ’ 3aHATHUS Jlaboparopusre
WunuBuayansaele B SEESTT
BITIOTHEHHE
3a1aHus;
JIOMAIITHETO
WHIUBHIYAIEHOTO
3aJaHHs
JIaboparopHbie
KonTpomsuse 3aHATHUS
paboTEHI; KonTponsarIe
TecTrr aboTHI;
P ’ Jlaboparopusre
Brmonaaenue TecTrr
3aHATHS
Hcenoanzyemsle JOMAITTHETO Brmonnenue
Brmonuenue
cpeacTBa HMHIUBUIYATIHHOTO JIOMAIITHETO
] IIPaKTUYECKHX
OLlEHUBAHMS 3a/1aHus;, VHIUBUYATIHHOTO S—
Bremonnenne 3aIaHus; ’
OK3aMeH
IIPaKTUIECKUX Brmonaenne
3aaHul; IPaKTHYECKUX
Ox3amer 3ajIaHuH;
OKk3ameH

Obmre XapakTEpHCTHKH IOKa3aTeNell U KPUTEPHEB ONCHMBAHMS KOMIICTEHIIHH Ha BCEX

STanax IpUBEIEHE] B TaOmwHIIe 6.

Tabanua 6 — O0mue XapaKTePHCTHKHA NOKA3aTe/Iell H KPHTEPUEB OLleHUBAHHUS

KOMIIETCHIIMH 10 3TaramMm

IToxaszareau u

3HaTh Ymers Baaners
KPHTEepUH
Obnanaer Obnanaer muana- KonTpomupyer
OT1auvHO (BHICOKUIA GbaxTHIeCKUMU U 30HOM IIPaKTHYECKUX paboTy, IPOBOIUT
YPOBEHb) TEOPETUYECKUMH YMEHUH, TpeOyeMbIx OILICHKY,
3HAHUSIMH B IUIS pa3BUTHS TBOP- COBEPIIEHCTBYET
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Ipefenax u3ydaeMom

YECKUX PEIICHUH,

JIENCTBUS pabOTEI

obmactu ¢ abcTparupoBanus
IIOHHAMAaHUEM I'PaHHUI] mpobnem
IIPAMEHUMOCTH
O6namaer Bepet
IHMana30oHOM OTBETCTBEHHOCTH 34
3HaeT QaxTEl,
IIPaKTHYECKUX 3aBEpIICHUE 3a71a4 B

IPUHITUITHL,

HHUS IIPOCTHIX 33434

Xopomo (6a3oBbIit yMeEHUH, TpeOyeMBbIx HCCIIEIOBAHNUH,
IIPOLIECCEHI, 001mHe
YPOBEHB) IUISL PEILICHHUS IpHCIIOcabmuBaeT
IIOHATHS B Ipeeax
. OIIPENIENIEHHBIX CBO€ IIOBE/ICHUE K
u3y4JaeMoit obmactu
npobisieM B 0b6acTu oOCTOSITEIBCTBAM B
HCCIIEIOBAHUS pelmeHuy npobiaem
Ob6nanaer
YIoBI€TBOPHTEIBLHO OCHOBHBIMH Paboraer npu
. Obnanaet 6a30BLIMHI
(moporoBbIii YMEHUAMH, Tpedye- IIPSIMOM
OOINMMH 3HAHUSIMHU
YPOBEHbB) MBIMH JJIsl BBITIOJTHE- HaOIroOneHUH

q)OpMyJ'II/IPOBKa noxazarenei u KPUTEPHUEB OLCHUBAHUA JaHHOU KOMIIETCHIIUH

IIp¥BeNeHa B Tabmume 7.

Taﬁ.rmua 7 — Iloxka3zareinn u KPHTEPHH O€EHHBAHHA KOMIIETEHIIHH HA 3Tanax

Iloxa3zarenu u
3HaThb Ymerts Baaners
KPHTepHH
®  3naem Oa3oewle *  ymeem
® gnadeem
mexHoNoZuYecKue BbINOAHAMDb
NPaKmuyecKumu
npoyeccol 014 pacuemeol
5 HABbIKAMU
npouzeoocmea napamempog
P 7 P paspabomku
HAHO- U bazogvix
MEXHONOSUYECKUX
. MUKDOCMPYKIYD MEXHONO2UHEC
OtimgHo (BuICOKHIA Mapuipymos
KUX npoyeccos
YPOBEHb) npou3so0cmea
npouseoocmea b
YCMpOoUcme
npubopos ¢ -
KDEeMHUEBO
HAHOPa3MepPHbL
HAHO31eKMPOHUKY
MU
. 0151 KOHKDEMHO20
llemMenmamu
npumenenus
®  3naem Oa3o06wle ® gradeem
®  ymeem
mexHonocuyeckue NPAKMUYecKUMu
B8bINOAHAMD
. npoyeccel 04 HasvlKaMU
Xopomo (6a3oBkIii 5 pacuemesl -
npouzeodcmea aspabomiu
YPOBEHb) P OCHOBHbBIX pap
HAHO- U MEXHONO2UHECKUX
napamempog
MUKDOCIMDYKIN MapuLpymoe
POCIpyKmyp bazoewvix PRy
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mexHonozuyec npou3e00cmea
KUX npoyeccos npocmulx
npouseoocmeaq ycmpoticme
npubopoe c KpemMHuego
HaHopasmepHvl HAHO3eKMPOHUKY
MU
anemenmamu
ymeem enadeem
6bINONHAMD NPAKMUYECKUMU
pacuemoi HaBbIKAMU
; OCHOBHbIX paspabomku
3Haem 6a308vle napamempog MEXHON02UYECKUX
MexXHON02uYecKuUe bazoswvix Mapuipymos
VroBneTBOpUTENLHO npoyeccwl O/ mexHono2uyec npou3e00cmeq
(oporoBEIH yponens) npou3eo0cmea KUX npoyeccos npoCmulLx
HAHO- U npou3zeo0cmea ycmpoticme no
MUKDOCMPYKMYP npocmulx bazoevim
npubopoe c MEeXHON02UYECKUM
HAHOPA3MepHbL Mapuipymam
Mu KDeMHUeB8oU
S/leMeHmMamu HAHO3eKMPOHUKU

3 TunosBble KOHTPOJBbHBIC 3aJaHU S

Jlng peamu3anuy BBIIIETIEPEUHCICHHBIX 3a1ad OOYUYEHHs HCIONB3YIOTCS CIIETYIOIIHe
MarepHallbl: TECThI, KOHTPOJIbHEIE PAOOTHI, HHANBHUyaIbHbIE 3aJaHUs, IPAKTHYECKHE 3a0aHHs,
nabopaTopHble pabOThI, SK3aMeH.

TumoBele KOHTPONBHBIE 3aJaHUS WM HHBIE MaTepHalbl, HEOOXOMUMEBIE I OLEHKH
3HAHWH, YMEHWM, HABLIKOB M (WIHM) OIBITA MJEATENBHOCTH, XApaKTEPH3YIOIMUX 3Tallbl
(hopMHpOBaHUA KOMIIETEHIIUH B IIPOIIECCE OCBOECHUSI 00pa30BaTENBHOM IIPOrPaMMBL, B COCTABE:

3.1 KonTpoabsHsble paGoThI:

Tema xoHTponpHOH pabotel Ne 1: CyOMukpoHHas ¢oronurorpadus, SMEKTPOHHO-TydeBast
nurorpadus.

Tema xoHTponpHOH paboTel Ne 2: MonHas HMMIIaHTAIlUsS B TEXHOJOTHH KPEMHHEBOM
HAHOJJIEKTPOHUKHY.

3.2 TecThlI IO CHAEAYIOIIUM pa3ieiam:
1). OneXTpOHHO-Iy4eBas IUuTorpadus

2). Monnag UMIUIaHTaLKS
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3). MoHHO-IIIa3MeHHOE TpaBJIeHNe
3.3 BoimosineHne JOMAIIHAX WHAMBAIYAJbHBIX 32{aHUM:

Tema unpuBuayansrOro 3ananus Ne 1 — DIeKTpoHHO-NydYeBas maTorpadus.
Tema wnnuBunyansHOrO 33 namus Ne 2 — VIOHHAS IMILTAHTALHS.

3.5 TemMbI MpaKTHYECKUX 3aHATHIA:
1). PacueT napameTpoB IpoeKIHOHHOM dboTomurorpaduu
2). Pacder napamMeTpoB 3NeKTPOHHO-Ty4eB0# TuTOrpadun
3) Pacuer napamMeTpoB HOHHOM IMILTAHTAIMA
4). Pacuer pacnpeneneHus BHEAPEHHEIX IPUMECEH 110 TIYOHHE 63 OTIKHTA U ¢ OTIKETOM
5). Pacuer panuanuoHHbIX nedeKToB
6). Pacder pacmipenenen s KOHICHTPAIME TPUMECH [IPH H3TOTOBIEHUH OUTIONSIPHOTO
TPaH3UCTOpa
7). ViorHO-IIy9eBO€E TpaBIeHHE MUKDPO- K HaHOCTPYKTYP
8). @opmuporarre KMOIT HHTErpanbHbIX CXEM ¢ CyOMHKDOHHBIMU pa3MepaMu
3.5 TembI 1a60paTOPHBLIX paboT:
1). MccnenoBasue IpoLeccoB TPaBICHHAS MUKPO- ¥ HAaHOCTPYKTYP.
2). ViccnenoBaHue MeX3IEMEHTHOH IIETeBOM H30JIAIUH B KPEMHHMEBOM HaHOBIEKTPOHUKE.
3). Uccnenosanue poueccos hopMEpPOBAHHS T-o6pasnoro 3arBopa p-HEMT TpansucTopa.
3.6 Dx3amMeHaNMOHHBIE BONPOCHI:
1). O6nacTu DprMeHeH s HMILTAHTAIIAH.
2). Uem ompezenseTcss BpeMst S9KCIIOHHPOBAHHS [IPH 3NIEKTPOHHO-IIy4eBOH TuTOrpadun?
3). CybmuxponHast Gortomurorpadus.
4). Monens ITXT. Biusaue TeMIeparypsl MOIIOKKY Ha IIPOLECC TPABIICHUS.
5). Kananuposanue HOHOE.
6). CuHTe3 MaTepHalIOB C IIOMOIIBIO HOHHON UMILIAHTAIHH (oxcupsL, CI/IJII/ILIHL[LI).F
7). Paspemmaromas crroco6HOCTS 3/eKTPOHHO-IIy4eBOi marTorpadum.
8). Cyxoe Tpapnenue: miasmernroe (IIXU u PUJ1) 1 noHHO-IIy4KOBOE TpapieHue. THITEI 1
OCOBEHHOCTH MPOIECCOB.
9). Ilpoberu HOHOB B TBEPABIX TETaX.
10). OnexTporHO-0OnTHYECKAS crcTema DJIY.
11). CybMuKpOHHAs TIPOEKIIHOHHAS dotomurorpadus.
12). MexaHu3Mbl SHEPreTHYECKUX TTOTEPh IIpY HOHHOM JIETHPOBAHMH.
13). Mexanu3MBI HOHHOTO TPaBJICHHS. ITapameTpsi.

14). Texxonorust GopMUPOBAHHS CTPYKTYp KKPEMHHH HA H30JIATOPE» C MIOMOINBIO HOHHOMH

UMIIIaHTaIun.
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15). ®opmMupoBaHuE NEKTPOHHBIX JTydel CyOMUKPOHHBIX Pa3MEPOB.

16). Yem ompezensercs nIuHA BONHBI SKCIOHUPYIOMIETO MU3IYYEHHS B 3MEKTPOHHO-TYUeBOH
auTorpaduu?

17). Biustaue TIOMEpEYHON COCTABIIIONIEH TEMIOBON CKOPOCTH 3MEKTPOHOB Ha pa3pelnaruyo
CIIOCOOHOCTB 3IEKTPOHHOM JIUTOrpad .

18). Pamnanmonnsie nedexrst. O6pasosanue amopdHoi dasel. Mcnons3osanue paaualuOHHBIX
Ie(DEKTOB Ha IPAKTHKE.

19). bricTprlii TepMurgeckuit oTxur. O6nacTu IpEMeHEHHS.

20). XapaKTepUCTHKH METOOB TPaBIE€HMsS (KHIKOCTHOE, HOHHOE, [I0a3MOXUMUYECKOE).

21). gacnpeneneHHe BHEAPCHHOM IIPUMECH 110 IIyOMHE IPY MOHHON MMIIIAHTAIHH.
O6pazoBanue p-n mepexona.

22). MeTonsl UMITYTBCHOTO OTKHTA.

23). BaauMmozeHcTBYE 37IEKTPOHOB C PE3UCTOM. DHEpreTHYeCcKye IoTepH. PaccesHue
3JIEKTPOHOB.

24). Croco6b1 hOPMHPOBAHES CYNIEPMETKO3aIETAIOMUX P-Nl TIEPEXOTIOB.

25). Hemy paBHa CENEKTHBHOCTS TPABJIEHHS, ECIIH CKOPOCTb TPABIEHHUs (OTOPE3UCTA B [BA pasa

OoBIIe CKOPOCTH TPABICHHUS MOATIOKKH?

4 MeTonnqecmne MaTepHaJIbl

st obecmedenus mpomecca OOy4eHMS W pelleHus 3amad OOydYeHHS MCIONB3YIOTCS
CIIEIYIOLIHE MaTePUAIIBI:

— METONHYECKUE MaTepHalbl, ONPEAENAIONINe NIPOIENyphl ONCHUBAHWS 3HAHUN, YMEHHI,
HaBBIKOB W (WJIM) ONBITAa JESTENBHOCTH, XapaKTEePHU3YIOUIMX 3Tanbl (HOPMUPOBAHHUS
KOMIIETEHITH, B COCTaBe:

MeTonuyeckue MaTeprabl:

4.1. OcHOBHASA JTUTEPATYpA

4.1.1. Hanununaa T.M., Karameit B.A., Anxumenxo E.B. TexHOJOrus KpeMHHEBOM
HaHOJIEKTPOHUKHU: ydeOH. mocodue. — Tomck, B-Cmexrp, 2011. — 262 c. - [21eKTpOHHBIH

pecypc] .- anpec:

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

4.1.2. Texuwonorms CBUC: yuebnoe mocobme / T.M.Jamunuua, B.A Karageit ,
denepanpbHOE areHTCTBO IO 00pa3oBaHMIO, TOMCKHHE IOCyHapCTBEHHBIH YHHUBEPCHUTET CHCTEM
yIpaBIeHHsS H panuosnekTpoHuku, Kadenpa duszmueckod snexTpoHukHu. - Tomck : TYCVP,

2007. - 287 c. (51)

4.2. lonoHATENbHAS JUTepaTypa
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4.2.1. KOHCTPYKTUBHO-TEXHOJIOIHUECKIE 0COOEHHOCTH CYOMUKPOHHEBIX MOII-
TPaH3MCTOPOB: yuebnoe nocobue / I.5. Kpacuukos. — M..; Texnocoepa, 2011. — 800 c. (2)

4.2.2. TexHONOTHS, KOHCTPYKIHK ¥ METOMIbI MOJEIMPOBAHUS KPEMHUEBBIX HHTEPAIBHBIX
MHKpOCXeM: y4ebHoe mocobue st By3oB: B 2 4. / [lox pen. I0.A. Yanneiruaa. — M.: BUHOM.
Jlaboparopus 3manuit, 2010. / U. 1: Texmomormyeckue IIPOIECCH M3TOTOBJICHUS KPEMHHEBBIX
HHTCTPANBHBIX CXeM W uX mozenuposanue / M.A Kopones, TIO.Kpynkuna, M.A Pesenera. —
M.: BUHOM. Jla6oparopus 3Hanwmi, 2010. — 397 c. (10)

4.2.3. TexBOMOTUs, KOHCTPYKIIUH ¥ METOMIbI MOJENIMPOBaHUS KPEMHHEBBIX WHTErPATbLHBIX
MHKpPOCXeM: y4ebHoe nocobue s By30B: B 2 4. / [lox pen. FO.A. Yanneiruna. — M.: BUHOM.
JlaGoparopus 3uanuit, 2012. / U. 2: DneMeHTsH U MapIpyTEl U3TOTOBJIEHUS KpeMHneBLIX VIC u
METOZNBI MX MaTeMaTHiecKkoro momenuposanus / M.A.Kopomes [m ap.]. — M.: BMHOM.
Jlaboparopus 3uanmit, 2012. — 423 c. 35)

4.3. YaebHO-MeTONMIeCKHE TOCOOHS T IporpaMMHoe odecredenue

4.3.1. Nanunuaa T.W. TexHOMOTHS KpeMHHEBOH HaHOJJICKTPOHUKHU: Y 4eOHO-METONUYECKOE
MOCOOHE IO ayIUTOPHBIM IIPAKTHYECKHM 3aHSTHAM ¥ CaMOCTOSTENbHOMN pabore. — Tomck:
Tomcxkwuit rocynapcreeHHbIH YHUBEPCUTET CHCTEM YNPABICHHUS M PaIHO3IEKTPOHMKH, 2012. — 56
¢. - [amexTpoHHKI pecypc] .- anpec:

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

4.3.2. lanumuma T.W. TexHOMOTHS KpeMHHEBORH HaHOJIEKTPOHUKHM: Y 4eOHO-METOIUYECKOe
nocodue mo maboparoprsmM paboram. — Tomck: ToMmckuii TOCYNapCTBEHHBIH YHHUBEPCUTET
CHCTEM YIIPABNICHUS ¥ PATHO3NEKTPOHUKH, 2014. — 68 c. - [a1eKTpoHHEIH pecypc] .- agpec:

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

4.4. Ilporpammuoe obecnedenue
4.4.1. IlporpamMmBEIi naket Synopsys TCAD

4.4.2. Oducusre nporpammsl Microsoft Office wmm Open Office.
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