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

JIMCT corjiacoBaHHi

Pabouas nporpamma cocrapiena ¢ yuerom Tpebosanuii denepansroro 'ocynapeTBEHHOr0 06paso-
BAaTEJIbHOTO CTaHNTapTa Beicmiero obpasoBanus (®I'OC BO) 1no HampaBIeHHIO MOATOTOBKH
11.03.04 «OnexTpoH¥Ka ¥ HAHOANEKTPOHUKa» (KBanuduKaus (CTeneHs) 6aKanasp), YTBEPXKIECHHBIH
nprkasoM MuHuCTepCTBa 00pasoBanys u Hayku Poccuiickoii ®eneparuu ot 12 MapTa 2015 1. No 218.

Pabouvast nporpamma y4e6GHOH MMCHHUILIMHEI PACCMOTPEHA U YTBEPXKACHA Ha 3aCelaHuy Kadenpsr
usrgeckoit anexTporuky ot «30» uroHs 2016 T., mpotoxox Ne 71.
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1. IIEJIM M1 3AJTAYH TUCIIUTLIAHBI

Lenpro H3yUeHNS TUCIUILINEE] IBIIAETCS:

- U3Y{CHHE TEXHOJIOTHIECKMX IPOLECCOB CO3/IaHNs HAHOPA3MEPHBIX JIEMEHTOB ¥ CTPYKTYD;

- U3YHCHHME TEXHOJIOTHYECKHMX MAapIIPYTOB M3TOTOBIEHHUS CBEPXOONBIINX HUHTErPAIbHBIX CXEM
(CBUC) ¢ HaHOpa3MEPHBIMH SIEMEHTAMH.

3ajayaMu M3yYEeHUs! TUCLHUIIIAHE] SBISTFOTCS:

- bopmMupOBaHye 3HAHMH B 0071aCTH HAHOTEXHOOTHI KPEMHHEBOM HAHOJJIEKTPOHHUKH;

- opMupOBaHTE HABBIKOB Pa3pabOTKH TEXHOIOTHUYECKHX MapmipyToB usrorosienus (CBUC).

2. MECTO JUCHHUILINHBI B CTPYKTYPE OOII

Mecto mucnunmuas! B ctpykType OOIT: MUCHHILTAEA OTHOCHTCS K BapHaTUBHOM 4YacTH OJIOKa
1 (b1.B.O/I.8) obpasoBarensHO# MporpaMMBl HOArOTOBKH OaxanaBpoB o Hpoduio «MHKpOITeK-
TPOHMKA H TBEPAOTENbHAS SNIEKTPOHUKA» HampasieHus 11.03.04 «OnexTpoHHKa ¥ HAHOZNEKTPOHHU-
Kay.

Usygerne nanHO¥ MUCHUIIMHBL GasvpyeTcss HA 3HAHHME CICAYIOLIMX JVCIIAILIHH: «Du3uKay,
«Maremarukay, «Xumus», «IIpoleccsl MEKPO- ¥ HAHOTEXHONOTHHY, « BeproTenbHAS 3JIEKTPOHUKAY,
«TexHONOrMs MaTEPHATOB MUKPO- ¥ HAHORJEKTPOHUKMY, «BaKyymHas U mia3MeHHas 3JIEKTPOHUKAY,
«OCHOBBI TEXHOJIOTUH DJIEKTPOHHON KOMIOHEHTHOM Ga3bl».

OCHOBHBIE MOJOKEHHS TUCHUILTHMHE HEOOXOIUMBI TIPH H3YYCHUN IACIATIIHE: «Mogenmpona-
HUC U NMPOCKTUPOBAHUE MHUKPO- ¥ HAHOCHUCTEM», «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOe OOECIeUeHue
IIPOU3BOJICTBA U3AENUH MUKPOIIEKTPOHUKIY.

3. TPEBOBAHMA K PE3YJIBTATAM OCBOEHUS TUCIIUILIVHBI

3.1. Mzyyenne NHCUMIIARBI HANPABIEHO HAa (JOPMAPOBAHHE CJIELYIOI(MX KOMIETeHIHiA:

- CIIOCOOHOCTBIO BBIIOMHATH PabOTHI IO TEXHOJIOTMYECKOH TIOATOTOBKE IIPOU3BOJICTRA MaTe-
PHaIOB ¥ U3enuit 31eKTponHHoH TexHuku (ITK-8);

- TOTOBHOCTBIO K IPHMEHEHHIO COBPEMEHHBIX TEXHOJOTHYECKUX IIPOLIECCOB M TEXHOJIOTHYE-
CKOT0 000pYyI0BaHHMs Ha JTalax pa3pabOTKU M IIPOM3BOACTBA H3IIEIHA MHKDPOSJIEKTPOHUKH W TBEPIO-
TenbHOM snekTponukH (IICK-2).

3.2. B pesynibTaTe H3y4eHHsT JUCHMILTHHBI CTYIEHT A0JUKEH:

3HATh:

— Gu3MYECKHe W XHMMYECKHE IIPHHIMNEL, JeXKAIQHE B OCHOBE TEXHOJOTMUCCKHX IPOIIECCOB
KPEMHHEBON HaHOIJIEKTPOHUKH;

— 6a30BEIC MapIIPYTHI CO3MAHMS IPHOOPOB KPEMHUEBOH HAHOSIEKTPOHHKH;

— NPUHIMITE Pa3pabOTKA TEXHOJOTHYECKHX MapIIPYTOB HAHOPA3MEPHBIX HUHTETPATIBHBIX CXEM;

yMeThb:

— BBIIOJIHATE PabOTHl 10 Pa3pabOTKE TEXHOIOTMYECKHX MApIIPYTOB M3TOTOBJIECHHS H3ETHit
SJIEKTPOHHOM TEXHHKH;

BJIA/IETh:

— HaBbIKaMH pa3pabOTKK 6a30BBIX TEXHOJIOTUYECKHX IPOLECCOB;

- HaBBIKAMHU PabOTHI HA TEXHOIOIMYECKOM 060Dy IOBAHMUH, HCTIOTIB3yEMOM B IIPOU3BOICTBE 3IIe-
MEHTOB 3JICKTPOHHOU KOMIIOHEHTHOM 0a3bl.
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4. OFBEM JUCHUILIMHBI 1 BUJABI YYEEHOM PABOTBI

O6LU,3H TPYAOEMKOCTh JUCIHHUIIIMHBI COCTABJIAET 5 3a4UCTHBIC €AUHUILIbI.

Bun yue6Hoit paboTh Beero 4acos CeMeSCprI
AyauTOpHBIE 3aHATHS (BCEro) 70 70
B ToMm uuncne:
Jlexumn 36 36
JlaboparopHsie paboTsI 16 16
[Tpaktuueckue 3austus (I13) 18 18
CamocTosiTe bHas1 paboTa (Bcero) 74 74
B ToMm uuncie:
IToaroToBka K KOHTPOJILHBIM paboTam
IToaroToBka K NMpakTUUECKUM 3aHATUSIM
IMoaroroska K 1a060paTOpHEIM paGoTaM, OATOTOBKA OTYETOB
IToAroToOBKa K 9K3aMeEHY 36 36
OO1mas TpyI0eMKOCTh 9ac 180 180
3agetHble Expannpl TpynoeMkocTy 5 =]
5. COAEPKAHUE JUCITUIIJINHBI
5.1. Pa3nennl THCUMILIAH U BUIbI 3aHATHI
-5} [~
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= | =8 § g § = 2 (OK, TIK, TICK)
<
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1. | TenneHuuns pasBUTHSA COBPEMEHHOW MUKDO- 1 5 4 6 MK-8, TICK-2
HAHOJJIEKTPOHUKH
2. | CybmukpoHHas doronurorpadus 4 2 3 14 TK-8, TICK-2
3. | Ily4xoBble MeTOIbI TUTOTPAdUM 6 6 12 24 MK-8, [ICK-2
4. | MoHHas uMmianTanms 10 6 14 30 TK-8, TICK-2
5. | MoHHOE 1 MNa3sMOXHUMUYECKOE TPABIEHUE MUKPO- 2
1 HAHOCTPYKTYP 4 8 10 24 IIK-8, TICK-2
6. | OcaxaeHue METaJJIOB U AUDJIEKTPUKOB 4 4 10 18 I1K-§, TICK-2
7. | TexHomoruyeckue MapiipyThl U3TOTOBIECHUS 6 2 4 16 28 K-8, TICK-2
CBUC
36 18 16 74 144
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3.2. Conepxanue pa3fesioB JUCHUILUIAHBI (T10 JEKIHAM)

DopmupyeMbie
Ne | HaumeHoBanume Copepaanue paxienon TpynoemMKocTb | KOMIETEHIUT
n/n pasnesioB (4ac.) (OK, IIK,
IICK)
1 | Tenpenuus pas- Macmrabuposanue pasmepoB. 3akoH Mypa. MexmyHa-
BUTUA COBDEMEH- | POLHAS TEXHONOrHYecKas IOPOXKHas KapTa. 5 TIK-8, TICK-2
HOH MMKpO- U
HAHO3NEKTPOHUKH
2 | CyOmukponHas Ipoexumonnas doronurorpadus. Jiutorpapus KVP u
doronurorpapus | VO ananasona. HaHOMMIPHHTHHT. 4 K-8, TICK-2
3 | IlyuxoBble MeTo- | DnekTpoHHO-myueBas auTtorpadus. CKaHUPYIOWAs HOH-
Ibl TUTOTpaduu Hast uTorpadus. Pentrenonurorpadus. 6 TK-8, IICK-2
4 | Monnasg ummnaH- | TeXHOJOTMs HMOHHOM MMILIAHTALIMN. IIpobGeru wuoHoOB.
Tauus Papnauuonneie nedextsl. ODKUT cTpykTyp. O67acTu 10 [1K-8, I[ICK-2
IIPUMEHEHHSI.
S | Honnoe u nnazmo- | OcHOBHbIE MapameTpsl HOHHOTO M IT1XT. Paspematomas
XUMUYECKOE TPaB- | CIIOCOOHOCTh METONOB TPABIIEHUS.
JIEHUE MUKPO- U 4 [K-8, TICK-2
HaHOCTPYKTYp
6 | Ocaxnenue metan-| DNEKTPOHHO-ITyUeBOE WCTIApeHUe. MarHeTpoHHOE pac-
JIOB ¥ IM2NIEKTPU- | ObUIeHHE. MOHHO-IIAa3MEHHOE oOcaXAeHue. ATOMHO- 4 IK-8, TICK-2
KOB CIIOEBOE OCaKAEHUE U3 ra30BOM (Basbl.
7 | TexHonoruyeckue | [lnamapusauus penbeda. @DopmupoBanune MOII- wu
MapuipyTsl usro- | KMOII-TpaH3ucTopos. 6 I1K-8, [ICK-2
tosyenuss CBMC

5.3. Pa3zmeqnl AMCUMILIMHBI H MEKIUCIUILTHHAPHBIE CBA3H ¢ 00ecedHBAIOIMMME (IPeXbI-
AYIIHMH) ¥ 00ecrednBaeMbIMH (OCJeNYIOMHMH) AHCHHILIAHAME

Ne HaumenoBaHue obecnieunsaomux (npeasl- | Ne Ne pasaesio JaHHOM AMCLMILIMHBL, AJIS KOTOPBIX HeO0D-
n/n Aywux) U odecneynBaemMbIx (Mocaenyo- XOMHUMO H3y4YeHHe ofecnedrBaloIHUX (NPeabIIyUHX) U
LUHMX) JUCHHUIIHH obecneynBaeMbIX (NMOCJIENYIOMIMX) AUCHMIIIHH
1 | 2 [ 3 7 4 T 5 T 6 [ 7
IpeawecTRYIOMIME NMCUHTLIMHBI
1. | Xumus + + +
2. | Maremaruka + + +
3. | Pusuka + + + +
4. | BakyymHas u niua3mMeHHas 3JI€KTPOHMKA + + + + +
5. | Ilpouecchl MHKPO- W HAHOTEXHOJIOTUH + + + + + +
6. | TeepmoTesbHas 31eKTPOHMKA + + +
7. | Texnonorus MaTepuagoB MUKPO- U HAHO3JIEK- + + + +
TPOHUKHU
8. OCHOBBI TEXHOJIOTHH 3JIEKTPOHHOMN U KOMIIO- + + +
HEHTHOM 0a3bl
IMocaenywmue TUCHMIIMHDI
9. | Ilpoueccel MUKpPO- M HaHOTeXHONOTHK. Kyp- + + + + + +
COBOM MPOEKT.
10. | KoHCTpyKTOpCKO-TEXHOJOrHYECKOe 0becre- + + + + +
4eHUe TIPOU3BOACTBA U3AEIUM MUKPOINIEK-
TPOHHUKHU
11. | Monenuposanye ¥ NPOEKTHPOBAHKE MUKDO- U + + + +
HaHOCUCTEM

CornacoeaHa Ha noprane Ne 7843




5.4. CooTBeTcTBHE KOMNeTeHIHIi, pOPMHUPYEMbIX NPH H3YYeHHH JHCUMILUIAHBI, d BHI0B

3aHATHHA
Ilepeuenn Bune! sansTuii
KOMIIeTeHIMi Ja JIaé6. Mp. CPC ®opMbI KOHTPOJIS
pao.
K-8 OT4eTEI 10 NPAKTUIECKUM 3aHATUSM. BBINONHEHNE KOH-
+ + + + TPOJIbHBIX paboT. BrinonHeHne nabopatopHeix pador. 3a-
IIMTa OTYETOB.
I1CK-2 OTYeTHl N0 NMPaKTHYECKUM 32HATUSM. BHINONHEHHE KOH-
+ + + + TPOJIBHBIX paboT. BrinonHeHue nabopatopHeix paboT. 3a-
IIMTa OTYETOB.

6. METOJbI 1 ®OPMbI OPT AHU3AIINY OBYYEHUS

Texuomoruun uHTEpaKTHBHOrO 0GyYeHNst IPH Pa3HBIX POPMAX 3aHATHIH B Uacax

IlpakTu- Jlabopa-
®opmbl | Jlekuun yecKue TOpHBIE B
cero
MeToant (4ac) 3aHATUSA padoTsl
(uac) (4ac)
Beinonsenue u 3ammra NpakTHKO-OPHEHTHPOBAHHBIX 3313~ 8 8
HUM BO BpEMS aYJANTOPHBIX NPAKTUYECKUX 3aHSATHI
Mo3roBoii WTypM Npy BHIMOIHEHUA 1a6OPATOPHBIX PaGOT 8 8
HWTOro MHTEpaKTUBHLIX 3aHATHIL 8 8 16
7. JABOPATOPHBIN TIPAKTUKYM
Ne | Nepasmena muc- Tpyno- KomnereHuuu
Temaruka nabopaTopHsix paboT €MKOCTb
n/n UUTIUHBI OK, IIK
(uac.)
L Hccrnenosanue npoueccos TpasieHUs MUKPO- 1 HaHOCTPYK- 3 TIK-8, TICK-2
5,7 TYp
5 I/Iccnenosagne MEX3JIEMEHTHOMN IeNeBOi U30JIAUUN B 4 TK-8, TICK-2
56,7 KPEMHUEBOM HAHOBJIEKTPOHUKE
& Hccnenosanue npoueccos Gpopmuposanus T-o6pazHoro
> S,6,7 3atBopa p-HEMT Ttpansucropa A -6, TOK-2
8. IPAKTUYECKUE 3AHATUS (CEMHHAPBI)

Ne | Ne pasgena Tematuka npa . Tpyzo- KomneTenuun
ol | neonemE PAKTHYECKHX 3aHATHI (CeMHHAPOB) e]?;l:cc;b OK, IIK, IICK
1. 1,2 Cy6OmuxponHas poronmrorpadus 2 I1K-8, TICK-2
2, 3 OJIeKTPOHHO-TTy4eBast IMTorpadus 6 ITK-8, TICK-2
3 4 zp([);:aﬂ MMIIIAHTALA B TEXHOJIOTMH KPEMHHMEBOM HaHOIJIEKTPO- 6 TK-8, TICK-2
4. 5,6 HonHo-nyueBoe TpasieHne MUKPO- 1 HaHOCTPYKTYP 2 ITK-8, [ICK-2

@opmuposanre KMOIT uHTerpanbHbIX CXeM ¢ CYOMUKPOHHBLIMU
3. 7 pasMepamu 2 IK-8, [ICK-2
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12. VYYEBHO-METOJUYECKOE W WTHO®OPMAIMOHHOE OBECIIEYEHUE JAUC-
OUIIJINHBI

12.1. OcnoBHas JuTepaTypa
12.1.1. Nanwnmuna T.W., Karaneit B.A., Arumenko E.B. Texuomorus KPEMHHEBOX HaHOAJIEKTPO-
HUKH: y4eOH. mocobue. — Tomck, B-Crektp, 2011. — 262 c. - [snexTponHsIi pecype] .- ampec:
hitp://miel.tusur.ru/index.php?option=com_content& %E2%88%93view=article&id=231
12.1.2. Texnonorus CBUC: y4yebHOe mocobue / T.W.Jlanumna, B.A Karaneit , ®enepansHoe
areHTCTBO 10 00pasoBaHuio, TOMCKHMIT roCyNapCTBEHHDIN YHHBEPCHTET cHCTEM YNPaBJIEHHS U PaJHOIIEKTPO-
Huky, Kadenpa dpuzuueckoi snexkrponuky. - Tomck : TYCVP, 2007. - 287 c. (51)

12.2. TononnuTesHas tuTeparypa

12.2.1. KOHCTPYKTHBHO-TEXHOIOTHYECKHE OCOOEHHOCTH CyOMUKpOHHBIX MOII-Tpan3ucTopoB:
yuebnoe nocobue / I'.51. Kpacuukos. — M.: Texuocdepa, 2011. — 800 c. (2)

12.2.2. TexHonmorus, KOHCTPYKIHUH W METOIEI MOJICIIUPOBAHNS KPEMHHUEBBIX WHTETPaIbHBIX
MHKPOCXeM: y4eOHOe mocodue s By30B: B 2 4. / Ilox pen. FO.A. Yammsruaa. — M.: BUHOM. JIabo-
paropus 3HaHuH, 2010. / Y. 1: TexHonornyeckue mpomeccsl W3roTOBICHUS KPEMHHEBBIX HHTEIPallb-
HBIX CxeM 1 ux Mojemuposanue / M.A. Kopones, T.FO.Kpynkura, M.A.Pegenera. — M.: BUHOM. Jla-
Ooparopus 3Hammi, 2010. — 397 c. (10)

12.2.3. TexHonorus, KOHCTPYKIHH ¥ METOIBI MOJCITUPOBAHNUS KPEMHMEBBIX HHTETPAIbHBIX
MHKPOCXeM: ydeOHOe mocobue s By3oB: B 2 4. / [Tox pex. FO.A. Yarsruna. — M.: BAUHOM. Jla6o-
paropus 3HaHu#, 2012. / Y. 2: DIeMeHTH ¥ MapmIPyThl H3TOTOBIEHHS kpemuueBblx UC u MeTonsl ux
MatematuHeckoro moxenuposanus / M.A.Kopones [u ap.]. — M.: BUHOM. JIabGoparopust 3Hanmii,
2012.-423 c. (35)

12.3. YaeOHo-MeTOqMYECKHE TOCOOHS 1 nporpaMMHoe obecriedeHue
12.3.1. Nanununa T.M. TexHONOTHS KPeMHHEBOM HAHO3JIEKTPOHUKH: YUueOHO-METOAMYECKOE TOCObUe Mo
ayAMTOPHBIM MNPAKTUYECKUM 3aHATHSAM M CaMOCTOSTENbHON pabore. — Tomck: TOMCKHIA rocyapCTBEHHbIM
YHUBEPCHUTET CHCTEM YNPABJIEHHS U PaIHONIEKTPOHMKH, 2012. — 56 ¢. - [371eKTPOHHBII pecype] .- anpec:
http://miel.tusur.ru/index.php?option=com_content& %E2%88%93view=article&id=231

12.3.2. lanununa T.U. TexHONOrMS KPEeMHHEBOI HAaHO3JIEKTPOHHUKH: Y4eOHO-METOANYECKOE TOCOBHE 11O
naboparopubiM pabotam. — Tomck: ToMckuii rocynapeTBeHHbId YHUBEPCUTET CHCTEM YNPABICHHUSI U Paiio-
NEKTPOHUKH, 2014. — 68 c. - [anekTpoHHEIH pecype] .- ampec:

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

12.4. IIporpamMmmHuoe obecriedenue
12.4.1. TIporpammusrit maket Synopsys TCAD
12.4.2. Oducnsle nporpammel Microsoft Office umm Open Office.

12.5. ba3pl JaHHEIX, HH)OPMANMOHHO-CIPABOYHbIE H IOHCKOBBIE CHCTEMBbI
IIpu 0Oy4yeHHnH HCTIONB3YIOTCS 6a3b! MAHHEIX NICPHOMYECKUX U3NaHUH U pecypcrl MuTepHeTa.

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE AUCTUATIINHBI

Jnsl peanusalmy NEKUMOHHBIX M MPAKTHYECKMX 3aHSTHI HEOOXOMMMbI: KOMIBIOTEP C YCTAHOBIIEHHBIM
NporpamMMHbIM obecnedenueM (1. 12.4), npoekTop u 9KpaH.

JlabopaTopHbie paGoThI IPOBOAATCS B creluanu3MpoBaHHoM nabopatopun kadenpsl @U3nUeckol snek-
TPOHHKH, OCHALICHHOH KOMIBIOTEPaMHU C COOTBETCTBYOLIMM NPOrPAMMHBIM 00€CIeUeHHEM JUTs BBITIOJIHEHUA
N1abopaTOpHBIX paboT.
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MpunoxeHune K paboueit nporpamme
®epepanbHOe rocyaapctseHHoe bogKeTHOe obpa3oBaTenbHOE yupexaeHue
BbiCLLEero obpa3oBaHus

«TOMCKMWW rOCYOAPCTBEHHbBI YHUBEPCUTET CUCTEM YTMPABJIEHMA U
PAJVNO3/TIEKTPOHUKU» (TYCYP)

<— YTBEPXKJAIO
IIpopexrop mo y4ednoii paGore
) .G M. E. TposH

P

« &y o 2016 .

®OH/, OLLEHOYHbIX CPEACTB 10 YYEEHOMW ANCLMNI/IUHE

TexHonorus KpemHueBou HaAHO3/IEKTPOHUKMU
(nonHoe HaumeHoBaHMe y4eBHOI ANCLMNAMHBI AW NPAKTUKK)

YpoBeHb OCHOBHOM 0b6pasoBaTesibHOM Nporpammbl 6akanaspuar
HanpasneHue(s) nogrotosku (cneymanbHocTb)

11.03.04 dneKTpOHMKA U HAHO3NEKTPOHUKA
(nonHoe HanmeHoBaHMe HanpaBaeHUs NOAroTOBKM (CneLuansHocTy))

Mpodunb(m) MUKPO3/1eKTPOHUKA U TBEPAOTE/IbHAA 3/1IEKTPOHUKA

(nonHoe HaumeHoBaHWe NPoGUAA HanpaBAEHUA NOATOTOBKM (cneumanbHocTK))
dopma obyueHus OoYHas
dakynbTer 3/1IEKTPOHHOM TeXHUKU (PIT)

(cokpaweHHoe 1 NonHoe HanmeHoBaHWe daKyabTeTa)

Kadepgpa dusnyeckoii anekTpoHuku ($3)
(cokpalueHHoe 1 nosHoe HaumeHoBaHMe Kadeapbl)

Kypc 4 Cemectp 8

YyebHbiii nnaH Habopa 2014, 2015 rr.

3auer cemectp Ound. 3auer
cemectp
9K3ameH 8 cemectp

Pazpabor4yuk: nouent kadenpnr @ Yncroenosa U.A.

Tomck 2016
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1 Beenenne

QoHx oneHOUHBIX cpeacts (POC) spusercs OPHIOKEHUEM K pabodeil mporpamme

JUCIUIIMEE!  TEXHONIOTHS KPEMHHEBOM HAHODICKTPOHHKHY M IPENCTABISIET  CcOOOH

COBOKYIIHOCTH

KOHTPOJNBHO-U3MEPUTENBHBIX  MAaTEpHAIOB

(TumoBele  3amaun  (3amaHHs),

KOHTPOJIbHEBIE pa6OTBI, TECTHI U I[p) H METONOB HMX HCIIOJIb30BAHUS, IIpEHa3sHa4YECHHBIX IS

H3MEPECHUS YPOBHSA NOCTHIKCHUASI CTYO€HTOM YCTaHOBJIEHHBIX PE3ynbTaTOB O6yLICHI/I}I.

®OC no mucnumuae « TeXHONOrHsS KPeMHHEBOMH HaHOJIEKTPOHUKMY HCIIONB3YETCsl MPH

IIPOBEACHUH TCKYILIETO KOHTPOJIA YCIIEBAEMOCTH U HpOMC)KyTO‘IHOfI aTTeCTallu CTYAEHTOB.

Hepequb 3aKPCIICHHBIX 3a OUCIUMIIMHON « Texnomorus KpCMHHeBOﬁ HaHOJJICKTPOHUKM»

KOMIICTEHIIMH npuBeaeH B Tabmure 1.

Tabauna 1 — Ilepedens 3aKpenIeHHbIX 33 QHCIHIIIHHOMN KOMIIeTEeHIH I

Kon

DopMmMyIHPOBKA KOMIIETEHIIHH

dTanel GpopMUpPOBaAHUS

KOMIETCHIITNHU

IIK-8

CIIOCOOHOCTH BBIIOHSTEL PAOOTHI ITO
TEXHOJIOTHYECKOH OATOTOBKE
MIPOU3BOJICTBA MATEPHATIOB M H3EIIHAN
ONIEKTPOHHOMN TEXHUKH

JlomoxeH 3HaTh TeXHONIOrHYecKue
IIPOLIECCHI IPOM3BOICTBA IPHOOPOB
KPEMHHEBOX HAaHOIIEKTPOHMKH.
JloIKeH yMETh BBIOIHSTE PACUETHI
IIapaMeTpoB 06a30BbBIX
TEXHOJIOTHYECKUX MPOLIECCOB
IIPOM3BOACTBA IPHOOPOR ¢
HAHOPa3MEPHBIMHU 3JIEMEHTAMH.
JIoIDKEeH BIafeTh MPaKTUYECKUMHU
HaBLIKaMU pa3paboTKu
TEXHOJIOTUYECKUX MapIIPyTOB
IIPOM3BOJICTBA YCTPOHCTB
KPEMHHUEBOH HAHODJIEKTPOHUKH JIJIst
KOHKPETHOTO IIPUMEHEHHUS.

IICK-2

TOTOBHOCTH K IPUMECHEHHIO COBPEMEHHBIX
TEXHOJIOTUYECKHX IPOIIECCOB U
TEXHOJIOTUYECKOTO 000pYIOBaHMS Ha
aTanax pa3paboTKH U MPOU3BOACTBA
U3IENUH MIKPOIIEKTPOHUKH 1
TBEPIOTEIHHON 3NEKTPOHUKH

JlomKeH 3HaTh COBpEMEHHEBIE
TEXHOJIOTUYECKUE TPOIIECCHI U
o0opynoBaHME IS MPOU3BOACTRA
YCTPOMUCTB KPEMHHUEBOM
HaHOJJIEKTPOHUKH.

JloJIKEH yMETh BBIIOHATE PACYEThI
[1apaMeTPOB COBPEMEHHBIX
TEXHOJIOTHYECKUX MPOIECCOB.
JlomoxeH BaneTh HaBBIKaMU
pa3pabOTKU TEXHOJIOTHUECKUX
MapLIPyTOB ¢ UCIOJIB30BAHUEM
COBPEMEHHOIO 000PY/IOBAHHUS.
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2 Peanm3anusa KoMIeTeH it
1 Komuerennus ITK-8

IIK-8: cmoco6HOCTE BBINOMHATH PaloTLI MO TEXHOJOTHYECKOH MOATOTOBKE
[POHU3BO/ICTBA MATEPHAIOB U U31eTUH YIeKTPOHHOM TEXHHKH.

At popMUpOBaHHS KOMIETEHIMH HEOOXOMMMO OCYIIECTBMTH PSJ STANOB. JTambl
(hopMHUpPOBAHUS KOMIETEHIMH, IPAMEHSEMbIE IS 3TOTO BHIBI 3AHATHH W HCIOIB3YEMBIE
CpeICTBa OILICHHUBAHUSA IIPEICTABICHEI B TA0NIHIIE 2.

Tabmuua 2— Jraner popMupoBaHNs KOMIETEHINH U HCI0JIb3yeMble CPEICTBA OLEHHBAHMS

1. Cocras 3HaTh Ymers Baapern
3Haer VYmeer BemmonuaTs | Brameer
TEXHOJIOTUYECKHUE pacyeTsl HIPAKTHICCKUMU
IIPOIECCHI IIapaMeTpoB HABKIENH
pa3paboTku
IIPOU3BOICTBA 0a30BBIX
5 TEXHOJIOTUYECKUX
1} €XHOJIOTUYECKHUX
Copepxxanue PECOpoR TeXHOI cc MapIIpyTOB
TAIIOB KPEMHUEBOM IIPOIIECCOB IIPOH3BOJICTRA
HAHOJJIEKTPOHUKHU IIPOU3BOACTBA YCTPOMCTB
IpHOOPOB ¢ KPEMHUEBOH
HaHOpa3MepHbIMU | HAHOIIEKTPOHUKH
P —— J71s1 KOHKPETHOTO
IIPUMEHEHUS
Jlexumm;
IIpakTiueckue
Jlexnmu; 3aHATHS,
e [IlpakTuueckue
ITpakTngeckue JlaboparopHrie )
" 3aHSTUS;
Bunsi 3anarnii 3aHSITHS, 3aHSTHS,
WunuBugyanbHbE B e
BINTOJTHEHHE
e 0 3aHSITHUSL.
3aJaHuS JIOMAIITHEeTo
WHIUBUYATBHOTO
3aJaHUsL.
JlaboparopHsie
KonTponsubie 3aHSITHS,
paboTHr; KonTponsHEIe
Tectsr; abOoTHI;
’ P ’ e JlaGoparopHbie
Brmonaenue TecTrr;
3aHSATHUS;
Hcnonb3yembie JIOMAIIHETO Bremonnenue
e Brmonnenue
cpencTBa UHIUBUIYaTLHOTO JIOMAIITHETO
] IPaKTHYECKUX
OIlCHMBAHHS 3aJJaHuS, UHIUBUYaJIEHOTO .
3alaHui;
Brmonuenue 3a7aHus;
e DK3aMmeH
IPAKTUIECKHX Bremonrenue
3aIaHul; NPaKTHYIECKUX
OKk3amMeH 3aJaHMi;
OKx3ameH
CornacoBaHa Ha noprtane Ne 7843




Obmme xapakTepHCTHKY [OKa3aTeNell ¥ KPUTEPHER OTCHUBAHIS KOMIIETEHITHH Ha BCEX

STanax NpUBENCHBI B TabIuUIE 3.

Tab6muna 3 — O6mue xapakrepucTHKH NOKa3aTeTell U KPHTEPHEB OLleHUBAHHUS
KOMIIETEHIHH 110 3TaNaM

Iloxaszarenu u

3Harh

KpUTEepHu Ymern Baaners
Ob6nanmaer
Obnanaer guana-
(bakTHYECKUMH U
T — 30HOM IPaKTHYECKHX KonTpomupyer
OTiiH4HO (BBICOKHIA 3HAHMSIMU B YMEHUH, TpeGyeMBIX paboTy, IpoBOIUT
. JIs1 pa3BUTHUS TBOD-
YPOBeHb) npenenax m3ydaemon | oo P P OLIEHKY,
0BTACTH ¢ 9YECKHX PEIeHHUH, COBEPILICHCTBYET
IOHUMAHWEM TPAHHUI] abcTparupoBanys JCHCTBHS PabOTHI
poGiieM
IIPUMEHUMOCTH
Ob6nanaer Bbeper
3Haet axTer Jrana3oHoM OTBETCTBEHHOCTS 3a
’ IIPaKTHYECKHX 3aBEpIICHHE 3a1a4 B

Xopomo (6a3oBbIit

IIPUHIIATIEL,

€HUuH, TpedyeMBIX HCCIIEIOBAHHUHM
IIPOLECCHI, O0IIHE ™ » TPEDY A ’
YPOBEHb) JUI pELICHUS npucnocabiupaeT
IIOHSTHS B TIpeeax
. OIpeneNeHHBIX CBOE IIOBEICHHE K
H3y4daeMon obmactu
mpobnem B oOrmactu OOCTOSITETTLCTBAM B
UCCIIENOBAHUS peleHny npodiemM
Ob6nanaer
YaoBjeTBOpHUTEILHO OCHOBHBIMH Pa6oraet nmpu
. ObGnamaet 6a30BEIMU
(moporoBprii YMEHHUSIMHU, Tpedye- IPSIMOM
OOIIMMY 3HAHUSAMHI
YPOBEHb) MBIMH JIJTSI BBIIIOJIHE- HaOIONeHUH
HUS IPOCTHIX 32189
@opMynmupoBKa IOKa3aTeledl W KPUTEPHEB OLECHUBAHHA MNAHHOM KOMIIETEHIUH

IIpuBecHA B TaOIHUIE 4.

Taﬁmma 4 — ITokazarenu u KPpHUTECPHUH OLICHUBAHNA KOMIIETCHIINHA HA 3Tarnax

TToxazarenu u

3HaTsh Ymern Baaners
KpUTepHUH
¢ Ymeem e gradeem
® 3uaem 8bLINONHAMb NPaKmu4decKumu
mexnoiozuyecKue pacyemul Haevikamu
npoyeccol napamempos paspabomxu
WYHO (BBICOKUIA MEXHON02U4eCKUX
b o ( npou3zeoocmea baz06wix
YPOBEHb) 6 S Mapuipymos
npubopos MEXHONL02 npouss0dcmea
KpeMHUeBo1l npoyeccos yempoiicms
HAHOLeKMPOHUKY npou3800cmea KpeMHUeEO1l
npubopos ¢ HAHO31eKMPOHUKU
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HAHOpAasmepHoviM

0J151 KOHKPEMHO20

U 31emMeHmamu npumeHnenus
3Haem ymeem enaoeem
MEXHON02UYeCKUEe 8bINONHAMD NpaKmu4ecKumu
npoyeccol pacuemoi HaBbIKamu
npouU3600cmea OCHOBHbIX paspabomxu
npubopos napamempos MEeXHONI02UYECKUX
Xop()]_[[() (63303],[]‘,’1 erMHueeod bazo6vix mapuipymoe
YPOBEHB) HAHOeKMPOHUKYU MEeXHON02UYEeCKUX npouseo0cmea
npoyeccog npocmulx
npouseo00cmsea ycmpoticme
npubopos ¢ KpeMHUe8oU
HAHOPA3MEPHLIM HAHO3IeKMPOHUKU
U NeMEeHmMaMu
ymeem enaoeem
8bINONHAMb NPAKMU4eCcKuMU
pacuemoi HaBbIKAMU
3HAem OCHOBHbLE OCHOBHbIX paspabomxu
MEXHON02UYEeCKUe napamempos MEeXHON02UYECKUX
npoyeccol 0a306vix Mapuipymos
YnoBieTBOpUTENBLHO npou3zeo0cmea MEXHON02UYeCKUX npou3e00cmea
(mMOpoToBBIii YPOBEHD) npubopos npoyeccos npocmuix
KpeMHUegou npoU3600CmMea ycmpoucme no
HAHOIIeKMPOHUKY npoOCmubiX 6a3o6vim
npubopoe ¢ MEXHON02UYECKUM
HAHOPA3MEPHBIM Mapupymam
U 31emMeHnmamu KpemHuegou
HAHO3NIeKMPOHUKU

2 Komnerennus ITCK-2

IICK-2: roroBHOCTH K IPHMEHEHHUI0 COBPEMEHHBIX TEXHOJJOTHYECKHX nmpoueccoB u

TEXHOJOTHYeCKOro 000pyI0BaHMsI HAa 3Tamax pa3paGoTKM M NPOHM3BONCTBA H3HeNHil

MHKPO3JIEKTPOHUKH H TBEPAOTEIbHOM 3J1€KTPOHHUKH.

JUst  pOopMHUpOBaHHS KOMIIETEHLMH HEOOXOAMMO OCYIIECTBHTH DS OITAloB. DTAIllbI

(I)OpMI/IpOBaHI/IH KOMIICTCHIUH, IIPUMEHSICMBIC IS 3TOr0 BHIBLI 3aHITUU U HCIIOIb3yEMEBIE

CpCICTBa OLICHUBAHUI IIPEACTABICHEI B Ta6J'II/II_I€ 5.

Tabémuua S— Jranel popMupoBaHHs KOMIETEHIMH H HCIIOIb3yeMbIe CPEACTBA OLeHHBAHNS

2. Cocrtas

3HaTH

VYmern

Baagers
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3Haer VYMeeT BHIONHATH Bnaneer
COBPEMEHHEIE pacyeTsI HaBBIKAMHM
TEXHOJIOTHYECKHE [1apaMeTpoB pa3paboTku
IPOIIECCHI U COBpPEMEHHBIX TEXHOJIOTHYECKUX
obopynoBanue TEXHOJIOTHYECKHUX MapuIpyToB ¢
Conep:xanne
TUTSt IIPOLIECCOB U HCIIOIB30BAaHHEM
3TanoB
IIPOU3BOJICTBA JlaBaTh COBPEMEHHOTO
YCTpOHCTB PEKOMEHIAITHH 10 o0opynoBanus
KPEMHHEBOH BEIOODY
HAHOIEKTPOHUKHI KOHKPETHOI'O
0o0opyIoBaHus
Jlexumm
IIpakTudeckue
Jlexuu; 3aHITHSL;
ITpakTyeckue
[TpaxTrueckue JlaboparopHsie S—
Bunsi 3ausrai 3aHSTHS, 3aHSTHS, ’
Wnnusunyansasie Bremonnenue HlaSoparapmEe
IITOJIHEHU
Y 3aHATHS
3aIaHus JIOMAaIITHETO
VHIUBUIYATBHOIO
3a/laHus
JIaboparopusie
KonTtponbusie 3aHATHUS,
paboTHr; KonTponsurie
TecTsr; abOTHI;
’ P ’ JlaGoparopubie
Brmonaenne Tectsr; N
Hcnoab3yembie JIOMAIITHETO Bremonnenue ’
Brinonnenwue
cpeacTBa VHIUBUAYATBHOIO JIOMAIITHETO
IIPaKTHYECKHUX
OlleHHUBAHUS 3a/1aHus; UHIUBAIYATBHOTO I
Bremonuenue 3alaHuA; ’
OK3aMeH
IIPaKTUYECKUX Brmonnenue
3aJaHui; NPaKTHYECKUX
DK3amen 3a/1aHui;
DK3aMeH

O6IIII/IC XapaKTCPUCTHUKH rnokazarejei u KPUTEPHUECB OLCHHBAHUA KOMIICTCHIIMH Ha BCEX

JTanax MpUBEJCHBI B TAOIHUIIE 6.

Tabmmuna 6 — O0mue XapaKTePHCTHKH MOKA3aTe/ el U KPUTEPHEB OLCHHBAHHUS
KOMIIETeHIIMH 10 3Tanam

Iloxkazarenu u

3HaTh Ymerns Baaners
KPHTEpHH
Ob6nanaer Ob6nanaer quana- KonTpomupyet
. (baKTUYECKUMHU U 30HOM NPaKTUYECKUX paboTy, TPOBOIUT
el TEOPETUYECKUMHU YMEHUH, TpeOyeMbIX OIICHKY,
ypoBer) 3HAHUSMH B JUIsL pa3BUTHSI TBOP- COBEPLIECHCTBYET

npenenax u3ydacMou

YECKUX PELICHUH,

JEHACTBUS pabOThI
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obactu ¢ abcTparupoBaHus
[IOHMMAaHHEM I'PaHUI] npobiem
IPUMEHUMOCTH
Ob6namaet Beper
JMana3oHOM OTBETCTBEHHOCTH 32
3HaeT paxThl,
IIPaKTHYECKIX 3aBEpLICHUE 33/1a9 B

IIPHUHITHIIBI,

Xopomo (0a30BbIi ITpomeccst, ofmme YMEHUH, TpeOyeMBIX VICCIICZIOBaHUH,
YPOBE€HbB) P ’ JUISL PELIEHUS IpucnocabInuBaeT
IIOHATHUS B IIpeeax
. OIIPENENEHHBIX CBO€ IIOBEJICHHUE K
H3y4aeMou obmacTu
npobiieM B o0nactu 00CTOSTENNbCTBAM B
UCCIICIOBAHHUS penennu mpoodieM
Obnanaer
YnoBiaeTBopHuTENIBLHO OCHOBHBIMH Pa6oraet npwu
. Obnanaer 6a30BBIMHU
(moporoBbIii YMEHUsIMH, TpeOye- IIPSIMOM
O0IIUMY 3HAHUSIMHU
YPOBEHB) MBIMH JIJIS1 BBITTOJTHE- HaOIIONeHUH
HUS MIPOCTHIX 33134
@opmynHpoBKa IOKazaTeNed ¥ KPUTEPUEB OIECHHMBAHUA HAHHOM KOMIIETEHIIHH

IpuBezcHa B Tabnume 7.

Tabmuma 7 — Iloka3aTe/ i H KPUTEPHH OLEHMBAHNS KOMIIETEHIHH HA 3Tanax

Ilokazarenu u

3HaTh Y™mertsn Baagers
KPHUTEPUH
® 3HQem ® yueem e gradeem
cospemenHble BbINONIHAMb HasviKamu
MexXHoN02UYecKUe pacyemul paspabomxu
npoyeccel u napamempos MEXHONI02UYECKUX
obopyoosanue 05 CO8pEMEHHBIX Mapuipymoe ¢
OTau4HO (BBICOKHIA npou3800cmea MEeXHON02UYeCK UCNONb30BAHUEM
YPOBEHB) UxX npoyeccos u COBpEMEHHO20
oasampv 0bopyoosanus
pexomeHnoayuu
no evlbopy
KOHKDEmHO20
0bopyoosarus
® yueem e graoeem
® 3ugem BbINONHAMb HABbIKAMU
cospemenHbvle pacuemul paspabomxu
Xopomro (6a30BBIi MexHoNLo2UYecKUe OCHOBHbBIX MEXHON0SUYECKUX
YPOBeEHb) npoyeccol u napamempos Mapuipymoe ¢
obopyoosanue Ons COBPEeMEHHbLX UCNONb308AHUEM
npouzeo0cmea MeXHOL02UYeCK COBPEMEHHO20
Ux npoyeccos o0bopyoosanus
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*  ymeem
® gradeem
® 3naem 6bINONHAMb
HagvlKamu
coepemennvie pacuemoi
paspabomxu
VioBIeTBOpHTEABbHO mexHono2uyecKue OCHOBHbIX
- MeXHON02UeCKUX
(moporoBsIiii npoyeccwl u napamempog
ma
YPOBeHb) obopyoosanue Ons 0151 HEKOMOPbIX puipymos
npocmulLx
npouszsoocmea MexHon02uYecK .
yempoiicme
Ux npoyeccog
HAHOINEKNPOHUKY

3 Tumosble KOHTPOJIbHBIE 3aJaHUA

JIs peanusanum BEICNICPEUNCTEHHBIX 3aad OOydIEHHS HCIOB3YIOTCS  CIEMYIOLIUE
MATepHAJIBL: TECTEI, KOHTPOIbHBIC PAOOTH, MHIMBH/IyalbHEIC 3aaHus, NPAKTHIECKHE 3a(aHHus,
1abopaTopHBIe paboTh, SK3aMEH.

TunoBble KOHTPONBHBIE 3a[aHHS WM WHBIE MATEpHATB], HEOOXONUMBIE JUIS OLCHKH
SHAHWH, YMEHMH, HABBIKOB M (WIH) OIBITA JIEATENBHOCTH, XapaKTEPH3YIOIMX JTAIlbl
(hopMHUpOBaHHS KOMIIETEHIIHH B IIPOIIECCE OCBOSHHUS 00Pa30BATENBHON IIPOrPaMMBI, B COCTaBeE:

3.1 KonTpoasHbie paGoThI:

Tema xonTponsHO# pabotsr Ne 1: Cybmukponnas doromurorpadus, JIEKTPOHHO-TTyYeBast
auTorpadus.

Tema xonTponbHOH paboTer No 2: MoHHAs HMMIIAHTAIMS B TEXHOJIOTHH KPEMHHUEBOH
HaHOBIIEKTPOHHUKH.

3.2 TecThl N0 CJIEAYIOMHAM pa3aeaaMm:
1). DnexTpoHHO-ITy4eBast auTorpadus
2). MoHHast UMITTaHTaIHS
3). MoHHO-TI1a3MEeHHOE TPaBIEHHE

3.3 Belno/IHeHHE JOMANTHUX HHAMBHAYAILHBIX 32AHHINA:

Tema namuBryansHoro 3aganus Ne 1 — DeKTpOHHO-TyYeBast TUTOrpadHs.
Tema nHIMBHIYyanbHOTO 3a0aHus Ne 2 — MloHHAs HMIIIaHTalys.

3.5 Tembl MPpaAKTAYECKHX 3aAHITHH:
1). PacueTr mapameTpoB pOEKIIMOHHON (HOTOTUTOrpadiu
2). PacueT mapaMeTpoB 3JI€KTPOHHO-TIy4eBOM TUTOrpadun
3) Pacder mapameTpoB HOHHOI UMILTAHTAIIAH

4). PacueT pacnpeneneHus BHEIPEHHBIX IpUMeceii 1o nryOuHe 6e3 OTXUra U ¢ OT)KUTOM
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5). PacueT panuanuoHHBIX 1eEKTOB
6). Pacwer pacnipenieneHus KOHIIEHTPAIMH IPHMECH TIPH U3TOTOBJIEHHH GHIIOSPHOTO
TpaH3UCcTOpa
7). VloHHO-1Iy4€BO€E TPaBICHHE MUKPO- ¥ HAHOCTPYKTYP
8). ®opmuposanre KMOII HHTErpaNbHEIX ¢XeM ¢ CyOMHKPOHHBIME pasMepamu
3.5 Templ 1a00paTopHBIX PadoT:
1). UccnenoBanue IPONECcCOB TPABIEHHS MUKPO- H HAHOCTPYKTYP.
2). Miccnenosanye MeXIIeMEHTHOM [eNeBOi H30TIAIMH B KDEMHHUEBOM HAHODJIEKTPOHUKE.
3). Ucenenosanme nponeccos Gpopmuposanus T-06pa3Horo 3arBopa p-HEMT tpanzucropa.
3.6 Jx3aMeHANMOHHbIE BONIPOCHI:
1). ObacTy npuMeHeHHs UMITITAHTALHH.
2). Yem omnpenensieTcs BpeMs SKCIIOHUPOBAHHS TIPH TEKTPOHHO-TYYEBOM auTorpaduu?
3). CybmukporHas doTomuTorpadus.
4). Mozens ITXT. Biusane TeMIeparyphl HOMTOKKH Ha IIPOLECC TpPaBJICHUS.
5). Kananuposanwue noHOB.
6). CuHTe3 Marepuanos ¢ IOMOIIBIO HOHHOM HMILTAHTAINH (OKCHIEL, CHJIALTUIED).
7). Paspemaromas ciocoOGHOCTE 3IEKTPOHHO-TTyIeBO JIUTOrpadum.
8). Cyxoe tpaenenue: miasmenroe (IIXU u PUJT) 1 HOHHO-Iy4KOBOE TpaBieHue. Tunsl u
OCOOEHHOCTH IIPOIIECCOB.
9). IIpoGeru HOHOB B TBEPALIX TEAX.
10). DnexTpoHHO-OnITHYECKAs cucTema DJTY.
11). CybmukpoHHas IpoeKIHoHHas GOTOIHTOrpadusL.
12). MexaHu3Mbl SHEPTETHYECKHX [OTEPh IIPH HOHHOM JIETHPOBAHHH.
13). Mexanu3Mbl HOHHOTO TpaBieHus. [lapaMeTpaL.

14). Texzonorust GopMUPOBaHHUS CTPYKTYP «KPEMHHMH Ha H30JIATOPEY ¢ IOMOIIBEO HOHHOI

UMILTaHTAIAH.
15). ®opmupoBanme SMEKTPOHHBIX Jydel CyOMHIKPOHHBIX pa3MepoB.

16). Yem onpenensercss mIMHA BOJIHBI SKCIIOHUPYIONIETO H3IYYCHHS B SJIEKTPOHHO-JIYYEBOMH
murorpaduun’?

17). BiiusiHue IOmepedHO# COCTaBISIOIIEH TEIIOBOMH CKOPOCTH 3MEKTPOHOB Ha pa3peraronyo
CIIOCOOHOCTE 2NEKTPOHHOMN JTUTOrpaduu.

18). Pannanwonnsie nedexrer. O6pasosanue amophHOH dassl. Vicnons3osanue palHanOHHBIX

Ie(QEeKTOB Ha IPAKTHKE.
19). brictpeiii TepMurgeckuii oTxkur. OGIACTH IPHMEHEHHS.

20). XapakTepuCTHKH METOIOB TPABIEHHUS (KHUIKOCTHOE, HOHHOE, IT0a3MOXHMUYECKOE).
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21). PactipeneneHue BHEAPEHHOM IPHMECH IO IIIyOMHE IPYU MOHHOM UMILTAHTALIA.

O6pazoBanue p-n nepexona.
22). MeTozb! MMITYIECHOTO OTHKHUTA.

23). B3anmosefiCTBHE 3]IEKTPOHOB C PE3UCTOM. OHepreTHyeckue notepy. Paccesuue
3JIEKTPOHOB.

24). CiocoGb1 OpPMUPOBAHHS CYTIEPMEITKO3ATETAFOIIIX P-1l IEPEXOOB.

25). Yemy paBHa CeNIEKTHBHOCTH TPABICHHUS, €CITH CKOPOCTh TPaBIeHUs HOTOPE3HCTA B J1BA pasa

OomnbIre CKOPOCTH TPABIICHUS MOIIOXKKH?

4 Merommueckne MaTepHaIbI

]_IJBI obecmneuenus IIporecca O6y‘-1€HI/I$[ U pEHICHHS 3aaad 06y‘-I€HI/I$I HCIIOJIB3YVIOTCSI
CIICOYIOINE MaTCpHaIbl:
— MCTOOMYECKUE MaTCpHabl, OIPEICIAIOIINE MPOUESAYPHl OLIEHWUBAHUS 3HAHUIM, YMEHHUMH,

HaBBIKOB M (WJIM) ONBITA JESTENBHOCTH, XapaKTEPU3YIOLIMX STAII bopmupoBaHus

KOMIIETEHIIHH, B COCTABE:
Mertonuueckue marepuas:
4.1. OcHOBHas JIATEpPATYpa
4.1.1. Janumuaa T.M., Karameit B.A., Aunmmenxo E.B. TexHOIOTHS KpPEMHUEBOM

HAaHODIEKTPOHUKH: y4eOH. nocobume. — Tomck, B-Cmextp, 2011. — 262 c. - [sneKTpoHHBI
pecypc] .- anpec:

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

4.1.2. Texuomorms CBUC: yueGHoe mnocobme / T.M.Jlammnuua, B.A.Karameii |
DenepanbHOE areHTCTBO II0 00pa3oBaHMIO, TOMCKHN TOCYNapCTBEHHEIH YHHBEPCHTET CHCTEM

yIpaBIeHUs. U paguosiekTponuky, Kadenpa ¢usngeckoit snekrponuku. - Tomck : TYCVYP,
2007. - 287 c. (51)

4.2. lononHUTEIbHAS JTATEPATYPA

4.2.1. KOHCTpYKTHBHO-TEXHOJIOIHUECKHE 0COOEHHOCTH CYOMUKPOHHBIX MOII-
TPaH3UCTOPOB: yaeOHoe mocobue / I'4. Kpacuukos. — M.: Texnocdepa, 2011. — 800 c. (2)

4.2.2. TexHONOIrHs, KOHCTPYKIMH H METOIBI MOAEIHPOBAHHUS KDEMHUEBLIX HHTETPAIBHBIX
MHKpOCXeM: yuebHoe mocobue ams By3oB: B 2 4. / Ilox pen. FO.A. Yamneiruna. — M.: BUHOM.
Jlaboparopus 3Hammif, 2010. / Y. 1: TexHonOrH4ecKre MpONECCH M3TOTOBIEHHS KPEMHHEBHIX
HHTErpajbHBIX cXeM u ux mozpenuponanue / M.A.Kopones, T.}O.Kpynkuna, M.A.Pesenesa. —
M.: BUHOM. Jlaboparopus 3HaHui, 2010. — 397 c. (10)

4.2.3. TexHonorus, KOHCTPYKIUU U METOABI MOIECTHUPOBAHUS KPEMHUEBBIX MHTEIPATBHBIX
MUKpOCXeM: yuyeOHoe nocodue s By30B: B 2 4. / [Tox pen. FO.A. Yamnsiruua. — M.: BUHOM.
Jlaboparopus 3Hanui, 2012. / Y. 2: DjIeMeHThI # MapIIpyThl U3rOTOBICHUS KpeMHHEBEIX MC u
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METOIBI MX MareMarhudeckoro monenuposanus / M.A Kopones [u np.]. — M.: BUHOM.
JIaboparopus 3nanmit, 2012. — 423 c. (35)

4.3. YueOHO-MeTOnHYeCKHE MOCOOHS ¥ MPOrpaMMHOe ofecredenne

4.3.1. Nanumana T.W. TexHOTOTHS KDEMHHEBOK HAHOAMEKTPOHUKH: Y Ue6HO-METOMIIECKOE
nocodue MO ayTUTOPHBIM IIPAKTHYECKAM 3aHSTHSAM H CAMOCTOSTEIbHON pabote. — Tomck:
TomMckuit rocynapcTBEHHBIH YHHBEPCUTET CHCTEM YIIPABICHHUS U paguoaniekTporuku, 2012. — 56
C. - [onexTpoHHEIA pecypc] .- ampec:

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

4.3.2. Nanununaa T.J. Texuonorus KpeMHHAEBO HAHO3JIEKTPOHUKH: Y UeOHO-METONUUECKOE
nocobue mo naboparopHemM pabotam. — Tomck: Tomckwmit TOCYyIapCTBEHHBIN YHUBEPCUTET
CHCTEM YIPaBIICHUS ¥ PaHOJIEKTPOHUKH, 2014. — 68 c. - [ameKTpoHHBI pecypc] .- ampec:

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

4.4. IIporpammuoe oGecnieueHne
4.4.1. Ilporpammuslii naker Synopsys TCAD

4.4.2. Oducusie mporpammel Microsoft Office wnu Open Office.
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