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YIIPABJIEHUA U PATMOIEKTPOHUK»
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PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
TexHO/10rUsA KpeMHHEBO0 HAHO03/1eKTPOHUKH

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpaeneHHocTs (podub): MUKPO3/IeKTPOHMKA M TBepAOTe/IbHasA YIeKTPOHUKA
dopma oOyueHus: OUHas

dakysnbreT: @IT, PaKy/IbTeT 3/IEKTPOHHON TeXHUKHU

Kadenpa: @3, Kadeapa pusuueckou 3/1eKTPOHUKH

Kypc: 4

Cemectp: 8

YuebOHbI 11aH Habopa 2014 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 8 cemecTp Bcero EayHuiib
1 Jlekuuu 36 36 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopartopHbie paboThbI 16 16 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 70 70 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 16 16 4acoB
6 CamocTosiTesibHas paboTa 74 74 yacoB
7 Bcero (6e3 5k3ameHa) 144 144 4yacoB
8 IlogroTroBka u cJjadya sK3aMeHa 36 36 4yacoB
9 OO011jast TPYZ0EMKOCTh 180 180 yacoB

5.0 5.0 3.E

OK3aMeH: 8 ceMeCTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
npotokot Ne 77 ot « 11 » 1 2017 1
JIUCT COIVIACOBAHMIA

Pabouasi miporpamMMa cocCTaB/ieHa C ydeToM TpeOoBaHUl efepaabHOr0 ToCyAapCTBEHHOTO
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 11.03.04 OnekTpoHWKa W HaAHO3/IEKTPOHUWKA, yTBepxkaeHHoro 2015-03-12 ropa,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
No

Pa3paboTumku:

JotieHT Kad. ©3 Uucroenosa U. A.

3aBeayromumii obecreunBarolei Kad.
(O] Tposiu I1. E.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan ®OT BoponuH A. .
3aBenyroluii BeIMycKaroiieit kag.

O] TposH I1. E.
OKCIePThI:

[Ipencenarens MeToANUeCKOU
KoMuccuu Kagp. P Uucroegosa U. A.

[Ipencenarens MeToAUUe CKOU
komuccuu ¢akynsrera T (PIT)
Kahp.®3 Yucroenosa 1. A.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
OCBOEHHE CTy[JeHTaMd KOMITJIEKCa TEeOPeTHUeCKUX U TMPAKTHUUeCKUX 3HaHWM B 00/1acTH
MepPCHeKTUBHBIX TEXHOJIOTMUEeCKHX IMPOLeCCOB, KOTOPbIE MO3BOJISIOT YBEIUYUTh CTeleHb WHTerpaluu
CXeM, U TTO3BOJISIFOT CO3/1aBaTh CBEPX00/IbILNE UHTETrPa/IbHbIe CXEMBI [I7Isi KDEMHUEBOM HaHO3/I€KTPOHUKH.

1.2. 3agauy JUCIMIIIAHBI
—  3HaTh COBPeMeHHbIe 33/la4yl MUKPO- ¥ HAaHO3JIEKTPOHUKY;
— 3Hath 0a30Bble TEXHOJIOTHUECKHe Tpoliecchl Tmpon3BoactBa CBUC s KpeMHHEeBOM
HaHO3J/IEKTPOHUKWY;
— yMeTb pa3paboTaTtb, pacCUMTaTh TEXHOJOTMUECKWN MapIIPyT UM BbIOpaTb TapaMeTphl
TeXHOJIOTUYeCKHX OTepaLyu.

2. MecTo pucimiuinHeel B cTpyKrype OITOII

HOucuuruiiHa «TexHOMOTHsT KpeMHUeBOUM HaHO3/1eKTpoHUKW» (B1.B.0O/.6) otHOCHTCS K 610Ky 1
(BapuaTHBHas 4acTh).

[TpepuiecTByrOMMY  AUCLMIVIMHAMY,  (DOPMHUPYIOLMMM  HaudajbHble 3HaHUS, SIBISIOTCSA
clefyoole ACLUMIVIMHBL  BakyyMHasi MW [jla3MeHHasl 3/7eKTPOHMKA, 3allliTa  BbIMYCKHOM
KBaNMM(UKALMOHHOW paboThbl, BK/IOUasi TOJTOTOBKY K TIpOLiefype 3alfUThl U TPOLIeAYPY 3allUTHI,
Marepuanbl  37eKTPOHHOM  TexXHWKHM, HaHo3nekTpoHuka, OCHOBBI TEXHOJOTMM  3JIEKTPOHHOM
KOMITOHeHTHOM 0a3bl, [IpeajuniomHast mpakTuka, [Iporjeccsl MUKpO- M HAHOTEXHOJIOTUH, TBepjoTe/ibHast
3/IeKTPOHMKA, TexXHo/morus W3rotoBjieHusi MUKpo- W HaHocTpyktyp (I'TIO 4), Pusuka
KOH/IeHCUPOBaHHOIO COCTOsIHUS, PH3KKa IJIEHOYHBIX HAHOCTPYKTYP, Pr3KKa OTyIIPOBOSHUKOB.

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIUILTHHBI

I[Tporecc u3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOIMX KOMIIEeTeHL[Ui:

— TIK-8 cnocoOHOCTBIO BBITIONMHATH PAOOTHI M0 TEXHOJIOTHYECKOW TTOJTOTOBKE MPOM3BOACTBA
MaTepuasioB U U3Ze/I1i 3/1eKTPOHHOW TeXHUKH;

— [IICK-2 TOTOBHOCTBIHO K T[IPUMEHEHHUI0 COBPEMEeHHBIX TeXHOJIOTUYeCKUX [POLIecCoOB U
TeXHOJIOTMUeCKOro 060pyZi0BaHUs Ha 3Tarax pa3paboTKu U MPOM3BO/CTBA U3/ MUKPO3/IeKTPOHUKY U
TBEPZIOTe/IbHOU 3/IeKTPOHUKUY;

B pe3sysnbraTte usyueHus JUCLIIUIMHBI CTYEHT JO/DKeH:

— 3HaTh — (PU3UKO-XMMUYECKHEe OCHOBBHI 0a30BbIX TEXHOJIOTMUYECKUX TIPOLIeCCOB MPOU3BOACTBA
KpeMHHeBbIX VIC; — 6a30Bble MapLIPyThl U3TOTOB/IEHHUS KDEMHUEBBIX WHTETPA/IbHBIX CXeM; — MPUHLIUIIBI
pa3paboTKu TeXHO/IOTMYeCKUX MapIIpyTOB MPOU3BOACTBA KpeMHUeBbIX VIC;

— ymerb — pa3pabarbiBaTb TEXHOJOTHYECKHEe MAapIIpyThl M3rOTOB/IeHUs KpeMHHeBbIX VC; —
BbIOMpATh MapaMeTpbl TeXHOJIOTMUeCKUX OTlepariuii;

—  B/IaieTh — HaBbIKaMU pPa3pabOTKKN 0a30BbIX TeXHOIOTMUeCKUX MPOLIeCCOB;

4. O0beM AMCHUIIIMHBI M BUABI YU4e0HO# padoThl
OO11jasi TPYAOEMKOCTh JUCIMIUIMHBI COCTaB/isseT 5.0 3aueTHBIX eAWHUIILI U TIpeJCTaBleHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb JTUCIUIIAHEI

Buzibl yueOHOM ieATeIbHOCTH Bcero yacoB CemecTpsl

8 cemecTp
AynuTopHbIe 3aHATHSA (BCEro) 70 70
Jlekuuu 36 36
[IpakTrueckue 3aHATHS 18 18
JlabopartopHbie paboThI 16 16
VI3 HUX B MHTepakKTUBHOU (hopme 16 16
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CamocTosiTenibHast paboTa (Bcero) 74 74
BrinonHeHe pacueTHBIX paboT 16 16
[MToAroToBKa K KOHTPOJILHBIM paboTam 13 13
OdopmiieHre 0TUETOB 10 JJabopaTOpHbLIM paboTam 16 16
ITpopaboTKa JIEKIMOHHOTO MaTepuasa 11 11
[ToaroToBka K mpakTUUeCKUM 3aHSITHSM, CEMAHapam 18 18
Bcero (6e3 3k3ameHa) 144 144
ITogroroBka u czjaya sK3aMeHa 36 36
OO11ast TPYyJ0eMKOCTh U 180 180
3aueTHble EqvHULIBI 5.0 5.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3genbl AMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHM TTPUBeIeHbI B Tabmmiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN

. . i
© _
02 | & | 8% i
~ o bea} ez = =
= ¥ | 3| & | g:z s 3
= 4] (<5}
Ha3BaHus pa3zie/sioB JUCLUATIIAHBI = 5 = 5 o O S
¢ 8 2| E | Bo EE
) < o
c s g | me | §&¢8
I, =} S
o [t %
= = S
8 cemecTp
1 TeHieHLIMsI pa3BUTHSI COBPEMEHHOM 2 0 0 2 4 [TK-8, TICK-2
KPEeMHHUEeBOU TeXHOJIOTUU MUKPO- U
HaHO3JIEKTPOHWKHU
2 CybmukpoHHas potonuTorpadus 4 2 0 9 15 |TIK-8, [ICK-2
3 [NyukoBbie MeTOAbI TUTOTPaPUUr 6 6 0 17 29 |IIK-8, T[ICK-2
4 VloHHOe /lerupoBaHue 10 6 0 16 32 |TIK-8, TICK-2
TIOJTyTIPOBOAHUKOB
5 MoHHOe 1 m1a3sMOXUMHUYeCcKoe 6 2 4 10 22 [1K-8, TICK-2
TpaB/eHUe MUKPO- U HAHOCTPYKTYP
6 Ocak[eHure MeTasl/IoB U JU3IeKTPUKOB. 4 0 4 7 15 |TIK-8, TICK-2
[Tnanapusanus penbeda
7 TexHo/0ruuyecKkue MapIipyThl 4 2 8 13 27  |IIK-8, T[ICK-2
W3rOTOB/IeHUs1 KpeMHUeBbIX VIC
Wroro 3a cemecTp 36 18 16 74 144
Utoro 36 18 16 74 144
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)

CojiepskaHuie pa3/ienioB AUCLUIUINH (T10 JIEKLIUSIM) TIpUBe/ieHo B Tabsuile 5.2.

Tabsmura 5.2 - CofepykaHue pa3/iesioB JUCIUTIIVH (TI0 JIEKIUSIM)

Hassanus paszesnos

ConepskaHue pa3/enoB JUCLUTIAHEI 10
JIEKIUSIM

Tpyn0eMKOCTb,
q

dopmMupyeMbie
KOMIIeTeHL[UU

8 cemecTtp

1 TeHgeHLIMS Pa3BUTHSI COBDEMEHHOM
KPEeMHUEBOU TeXHOJIOTMA MUKDPO- U
HaHO3JIeKTPOHUKU

MexxyHapo/jHasi TEXHOJIOTMYeCKast
JIOpOJKHas KapTa JJist
T0JTyTIPOBOJHUKOBOTO MPOW3BO/CTBA.
3akoH Mypa.

N

Ntoro

2 CybmukpoHHast otomurorpadus

OCHOBHbIE IOHATHSA U TeHJEHLHH.
NmvmepcronHas nutorpadus KY®
Muana3oHa. Jlutorpadusi YD
Juaria3oHa. IMIpUHTHUHT

HToro

TIK-8,
TICK-2

3 ITyukoBble MeTo/bl TUTOrpaduu

O/NIeKTPOHHO-/IyYeBble YCTaHOBKMU.
ITapameTpsl ycTaHOBOK. PacueTsl
JraMmeTpa c(OKyCHPOBaHHOIO JIyya.
PaccesHue nmyuka 371€KTPOHOB B pe3uCTe.
Bpewms skcnionrpoBaHus. Paspelnatoias
CO0COOHOCTD 3/1eKTPOHHO-/TyueBOM
nutorpacuu. MlonHas nurorpadusi.
PenTrenonurorpadus

Htoro

[TK-8,
[1CK-2

4 VloHHOe JilerupoBaHue
TOTYTIPOBOJHUKOB

TexHO/I0r1s1 MOHHOT'O JIeTHPOBaHUS.
[Tpoberu MOHOB B aMOP(HBIX BellleCTBaX.
[Tpodunu pacnpesiesieHNst KOHL|EHTpPALMU
BHe/IDEHHBIX MIOHOB B aMOP(HbIX U
MOHOKPUCTA/IJTINUe CKUX MUIIIEHSIX.
PaiuarioHHble ieeKThbl IPY MOHHOM
nerupoBaHri. OTXKUT 1e(heKTOB.
boicTphIli Tepmuueckuil oTxur. HoBble
MeTO/jbl UMITY/ICHOTO oTKura. Obsactu
NpUMeHeHHs NIOHHOT'O JIETUPOBaHUSL.

10

HToro

10

I1K-8,
[1CK-2

5 MonHoe U r71a3MoXuMuueckoe
TpaBJ/ieHUe MUKDPO- YU HAHOCTPYKTYP

Knaccudukarus nporeccoB. OCHOBHbIe
rapameTphl TpaB/ieHus. PU3MKa MOHHOTO
TpaB/eHus1. Pa3pelnaroiijasi CriocOOHOCTh
HWOHHO-/Iy4eBOT0 TPaB/IeHMUs.
[Tnasmoxumuueckoe Tpasiaenue (ITXT).
Mogens u metoge! I[TXT

Ntoro

I1K-8,
[ICK-2

6 OcaxgeHue MeTasnoB U
J31eKTpUKoB. [11aHapu3aiyst
penibeda

ATOMHO-C/10€BO€e OCaKJieH’e U3 ra30BOu
¢a3bl. IoHHOe 1 MOHHO-T1/Ia3MeHHOe
OCaXXJieHue TOHKHX CJIOeB IUOKCHA

TIK-8,
TICK-2
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KPeMHUs1, HUTPK/Aa KPEMHHUSsI, HUTPUJa
a/IFOMUHUS, KDEMHUS U MeTaJlJIOB.
NoHHO-CcTUMy/IMpOBaHHOE, UOHHO-
JTyueBOe HarblIeHWe TOHKUX TIJIeHOK.
OcCHOBHbIe TIOHATHUS U TeH|eHL[U1
pa3BuUTUsi. TeXHOIOTHsI XUMUKO-
MeXaHHW4eCKOM TIaHapu3aluu

Wtoro
7 TexHo/0ruuyecKkre MapIipyThl OCHOBHBIE TIOHATHA U TEeHJeHLIUU 4 [1K-8,
W3roToB/IeHus1 KpeMHUeBbIX VC pasBuUTUs. IHXXeHeprst Me)XypOBHEBOI'O [1CK-2

[M3/1eKTPUKa U Me>XyPOBHEBOI pa3BO/JKU.
TexHoMOrM4eCcKuii MapiipyT

Htoro 4

Nroro 3a cemecTp 36

5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIMII/IMHAPHBIE CBSA3M C 00ecneurnBarIUMH (PeAbIAYIMMHI)
U obecreurBaeMbIMH (MOC/IEYIOIAMH) JUCHHIUTHHAMH
Pa3ziesibl JUCLIUTIIMHBI M MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00€eCreunuBaromMu (MpeabIIyuMKA) 1
obecrieuriBaeMbIMH (TTOC/IEAYIONMMU) JUCIIUTUTMHAMU TIpeiCTaB/IeHb] B Tabmmie 5.3.
Tabsuria 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUITAHAPHBIE CBS3U

Ne pa3ziesioB JaHHOM JUCLUTUIMHEI, [J1s1 KOTOPLIX HeobXoaumo
HavMeHOBaHWe JUCLATUIH n3yueHre 00ecrieyrBaroliX U 00ecreunBaeMbIX AUCLUTIAH
1 2 3 4 5 6 7
[IpepecTByromme AUCLUIIUHBI
1 BakyywmHas U 1jia3MeHHast +
3JIeKTPOHMKA
2 3auTa BbITYCKHOMN
KBa/MM(UKALIMOHHOM ThI
amiUKaIMOHHOW paboThl, N N N N N N N
BKJ/IFOUas MOATOTOBKY K MpoLeAype
3aLlMThI U MPOLIeyPY 3alUThI
3 Marepuassbl 3/1€eKTPOHHOU N
TeXHUKU
4 HaHO3/1IeKTpOHUKa + + +
5 OCHOBBI TEXHOJIOTUU
- . + + + + + + +
3/IEKTPOHHOUW KOMITOHEHTHOM 0a3bl
6 IlpenaunioMHas npakTyvka + + + + + +
7 IIpoueccel MUKpO- U
pou p + + + + + + +
HaHOTEeXHOJIOTUU
8 TBepgoTesibHasH 3€KTPOHKKA + +
TexHonorus U3roToB/IeHUs
9 TexHomno 3roTOBJIe N N N N + N N
MHUKpO- 1 HaHOCTPYKTyp (I'TIO 4)
10 ®u3nKa KOHAEHCUPOBAHHOTO +
COCTOSIHUS
11 ®usurka naeHouHbIX 4
HaHOCTPYKTYP
12 ®u3ukKa noaynpoBOJHHUKOB + +
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5.4. CoOTBeTCTBHE KOMIIETeHIHii, (JOpMHUPYeMBbIX NMPU U3yUeHUH JUCLUIUIMHBI, H BU/I0B 3aHATHI
CoOTBeTCTBHE KOMITETEHLUH, (OPMUDYEMBIX TIPU W3yuUeHUM [JUCLIMIUIMHBI, U BUOB 3aHSATUH
npe/icTaB/ieHo B Tabsurie 5.4

Tabmua 5.4 — CooTBeTCTBHE KOMIIETeHLMH W BUJIOB 3aHSTHM, (QOPMHUDYeMbIX TpU HU3yueHUU
TUCLATITUHEI
Bubl 3aHaTHM
= S =
= = o
~ = o (e}
& S @
=~ jus I 2
= T =y =
an M ol
) = ) v =
5 = = 5 5 ®opMbI KOHTPOJISA
E ¥ &5 = 5
Z 2 < S =
=) = =) = =
N4 = < S
E a, =
> S) 3
3, =] =
=) = 5
O
ITK-8 + + + + KonTtposbHasi pabora,
Jk3aMeH, OTueT 110
naboparopHoii pabore,
PacuetHast paboTa
[ICK-2 + + + + KonTtposbHasi pabora,
Dk3ameH, OTyeT 110
naboparopHoii pabore,
PacuetHast paboTa

6. InTepaKkTUBHBIE MeTOABI M (OPMBI OpraHu3auu 00yYeHNs
TexHO/MIOTUM MHTEepPAKTUBHOTO OOyueHWs] TPU pa3HbIX (OopMax 3aHATUM B uvacaxX IpUBeJeHbl B

Tabne 6.1
Tabsuna 6.1 — TexHOMOTMM UHTEPAKTUBHOTO 00yueHus TIpY pa3HbIX opMax 3aHATHHN B yacax
NuTepakt
VHTepaKTUBHbIE VHTepaKkTUBHbIE
MeTtozabl VBHbIE Bcero
NpaKTUYeCKHe 3aHATUsl | JlabopaTopHbIe 3aHATHS
JIeKLAn
8 cemecTtp
Mo3roBou wtypm 2
TIpe3eHTaL|K C 4 4
VICTI0/Ib30BaHUEM
C/1aiI0B € 00CyKIeHreM
Perienue cuTyarjiOHHBIX 10 10
3aza4
Wroro 3a cemectp: 10 2 4 16
WTtoro 10 2 4 16
7. JIabopaTopHbie padoThI
HaumeHoBaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmmie 7.1.
Tabmuua 7. 1 — HaumeHoBaHMe 1abopaTOpPHBIX paboT
g g x5
= 4=
3 = =
= 5
= 2 e
Ha3BaHus pa3zenos Haumenopanue nabopaTopHbIX paboT g 55
=
=
= 52
= e ~
8 cemecTtp
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5 VMloHHOE ¥ T1/1a3MOXUMHUYeCKoe WccnenoBanue npoLieCccoB TPaBIeHUs 4 [TK-8,
TpaBJ/IeHWe MUKDPO- ¥ HAHOCTPYKTYpP | MHKPO- M HAHOCTPYKTYP [ICK-2
Ntoro 4
6 OcaxgeHue MeTasI0B U UccnenoBaHue Mexxa/1eMeHTHOM 111e/1eBOM 4 ITK-8,
[n371eKTpUKoB. [1naHapusanys V30JILIUYA B KDEMHHEBOU [ICK-2
penbeda HaHO3JIeKTPOHHUKe
Ntoro
7 TexHo/0ru4yecKue MapiipyThl WccnenoBanue npoLieCccoB TPaBAeHUs 4 [TK-8,
U3roTOB/IeHUs1 KpeMHKeBbIX VIC MUKPO- U HAHOCTPYKTYP [ICK-2
WccnenoBanue npoLieccos 4
dopmupoBanus T-o6pa3Horo 3aTtBopa p-
HEMT tpan3ucrtopa
Ntoro 8
Wtoro 3a cemecTp 16

8. [TpakTHuecKue 3aHATHS (CeMHUHAPHI)
HanMeHOBaHVe MpaKTHUeCKUX 3aHATHH (CEMMHApOB) MpUBeeHO B Tabsuie 8.1.
Tabnuiia 8. 1 — HaumeHOBaHMe MPaKTUUECKUX 3aHSATHHI (CEMHUHAPOB)

g z g
g s =
HaumeHoBaHMe nIpakTUUe CKUX 3aHATUN = > T
Ha3sBanwus pa3zenos == e E
(cemuHapoB) 3 g g
= | Ef
= & =
8 cemecTtp
2 CybmukponHasi potosurorpadust | CyOMUKpOHHast poTouTorpadust 2 [1K-8,
HWToro 2 IICK-2
3 [1yukoBble MeTO/Ibl IUTOTPaUU OneKTPOHHO-TyueBast TMTorpadus 6 [TK-8,
Utoro 6 TICK-2
4 VloHHOe JilerupoBaHue VonHHasg uMIiaHTalys B TEXHOJIOTUN 6 [TK-8,
TI0JIYTIPOBOJHUKOB CBUC [1CK-2
Ntoro 6
5 VMloHHOe ¥ T1/1a3MOXUMUYeCKoe HoHHo-nyuyeBOe TpaB/ieHue MUKDPO- U 2 [TK-8,
TpaBJ/IeHWe MUKPO- ¥ HAHOCTPYKTYpP  |HAHOCTPYKTYP [ICK-2
Ntoro 2
7 TexHo/IOrMueCcKye MapLipyThl MapipyT usrorosenuss CbC 2 [TK-8,
MU3roTOB/IeHUs KpeMHUeBbiX N1C HToro 2 IICK-2
Ntoro 3a cemecTp 18

9. CamocrosiTesibHas padora
Bupl caMocTosTe/TbHON PaboThI, TPYJOEMKOCTb U (hOPMHUPYeMble KOMITETEHLIUH TIPe/ICTaB/IEHbI B
tabmure 9.1.
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Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHLIUH

3 [<5)
& s
= = =
o Q U T
Buzpl camocrosiTenbHOM = > T
Ha3saHus paszenos s =y @DopMBI KOHTPOJIA
paboTel g g g
S =
S =
=¥ Q2
= S
8 cemecTtp
1 TenaeHUWs pa3BUTUSA ITpopaboTKa JIeKIMOHHOTO 1 [1K-8, KonTtposbHasi pabora,
COBPEMEHHOU Marepuasa [1CK-2 OK3aMeH
KpPeMHMEBOH TeXHONOTHH | 11 [TOTOBKA K 1
MHKPO- 1 KOHTPOJ/IbHBIM paboTam
HaHO3JIeKTPOHUKHU
Ntoro 2
2 CyOMHMKpOHHast [ToaroroBka K 2 [1K-8, KoHTposnbHas paboTa,
dboTtonutorpadus MPaKTUYECKUM 3aHSATUSIM, I1CK-2 PacuetHas pabora,
ceMHHapam OK3aMeH
ITpopaboTKa eKIIMOHHOTO 1
Marepuasa
ITogroroBka K 2
KOHTPOJIbHBIM paboTam
BrirnosHeHre pacueTHbIX 4
pabor
HToro 9
3 IlyukoBbie MeTOAbI [ToaroroBka K 6 [1K-8, KoHTposnbHas paboTa,
nutorpaduun TpakTUye CKUM 3aHATUSM, [1CK-2 PacueTHast pabora,
CceMUHapam OK3aMeH
[TpopaboTKa JIeKIIHOHHOTO 2
Marepuasa
IToaroroBka K 2
KOHTPOJIbHBIM paboTam
BrimoniHeHne pacueTHbIX 7
pabor
Ntoro 17
4 VloHHOe JlerupoBaHue [Togroroeka K 6 [1K-8, KoHTposbHas pabora,
Oy TIPOBOJHUKOB TpaKTU4Ye CKUM 3aHATUSM, [ICK-2 PacueTHast pabora,
ceMHHapam OK3aMeH
[TpopaboTKa JIeKLIMOHHOTO 3
Marepuasa
[ToaroroBka K 2
KOHTPOJIbHBIM paboTam
BelirosHeHue pacyeTHbIX 5
pabor
Ntoro 16
5 MonHoe u [ToaroroBka K 2 [1K-8, KoHTponbHas paboTa,
T1a3MOXHUMUYE CKOe MPaKTUYECKHUM 3aHSATUSIM, ICK-2 Otuet 0 1abopaTopHO

TpaB/IeHWE MUKPO- U

ceMuHapam

pabote, Jk3ameH
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HaHOCTPYKTYpP ITpopaboTKa JIeKIMOHHOTO 2

Marepuasa

OdopmiieHre 0TUETOB TI0 4

nabopaTtopHbIM paboTam

ITogroroBka K 2

KOHTDPOJIbHBIM paboTam

Ntoro 10
6 OcaxkaeHre MeTasuioB M | [IpopaboTKa JIeKI[MOHHOTO 1 [1K-8, KoHTposbHas pabora,
[IA3/1IeKTPUKOB. Marepuasa [1CK-2 Ortuert 10 y1labopaTopHO
[Tnanapusaius penbeda ObopMIIeH e OTYETOR 110 4 pabote, Ok3ameH

nabopaTtopHbIM paboTam

ITogroroBka K 2

KOHTDPOJIbHBIM paboTam

Ntoro 7
7 TexHonoruueckue ITogroroeka K 2 [1K-8, KoHTposbHas pabora,
MapILpPYThl U3TOTOB/IEHUSA |[IPAKTAYECKUM 3aHATUAM, [1CK-2 Ortuert 10 y1labopaTopHO
KpeMHUeBbIX MC ceMHHapam pabote, Ok3ameH

[TpopaboTKa JeKIIMOHHOTO 1

Marepuasa

OdopmiieHre 0TUETOB TI0 4

nabopaTtopHbIM paboTam

OdopmiieHre 0TUETOB TI0 4

nabopaTtopHbIM paboTam

IToaroroBka K 2

KOHTPOJIbHBIM paboTam

Utoro 13
Nroro 3a cemectp 74

ITogroroBka u caua 36 JK3aMeH

3K3amMeHa
Ntoro 110

10. KypcoBas pafora (mpoeKT)

He npegycmotpeno PYII

11. PeiiTuHrOBasi cuCcTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

11.1. ban/ibHbBIE OLeHKH JAJIS1 3/IeMEeHTOB KOHTPOJIs
Tabnuiia 11.1 — basisbHbIe OLIEHKU [/l 37IeMEHTOB KOHTPOJIS

o . MakcumasbHbIN
o MakcumasnbHbINA MakcumasnbHbINA
DeMeHThI yueOHOMH Oasu 3a Iepuop Bcero 3a
6amn Ha 1-yro KT c| ©6an 3a mepuop,
JesITe/IbHOCTH mexay 2KT u Ha cemecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHell cemMecTpa
8 cemecTp
KoHTponbHast paboTa 10 10 10 30
Ortuet 1o 1abopaTopHOA 16 16
pabote
PacueTHast paboTa 10 4 10 24
10
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Wtoro Makcumym 3a 20 14 36 70
Tepuo/,

JK3aMeH 30
Hapacraroiym utorom 20 34 70 100

11.2. ITlepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/IeH B Tabnuije 11.2.
Tabsura 11. 2 — TTepecueT 6a/i/IoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH

basnnbl Ha 1aTy KOHTPOIBHOM TOUYKH Orenka

> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5

Ot 70% no 89% oT MakcMMasibHOM CyMMbI OanioB Ha gaty KT

4
Ot 60% 10 69% OT MakCcHMMaabHOV CyMMBbI OasioB Ha gary KT 3
2

< 60% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha aary KT

11.3. ITepecuet cymMmMbI 6a/1/I0B B TPAAMIUOHHYIO U MEe)XAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY TIpe/iCTaB/eH B Tabmuije
11.3.
Tabsmura 11. 3 — ITepecueT CyMMbI Oa/I/IOB B TPAJIUIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroBast cymMmma 6arios,

Oruenka (I'OC) YUWTBIBAaeT yCIeLIHO CaHHbIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/IM4HO)
85-89 B (oueHb x0poi110)

4 (xopot11i0) (3a4TeHO) 75 -84 C (xopot1i0)
70 - 74
65 - 69 D (ynoBneTBOpUTENBHO)

3 (YAoB/1eTBOPUTEBHO) (3aUTEHO) 60 64 E (nocpeacTeero)
2 (HeyAOBIETBOpHUTE/LHO) (He Hioke 60 6anioB F (HeyzmoBneTBOpUTEJILHO)

3aUTEeHO)

12. Yue6Ho-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa

1. [Hauununa T.M., Karageli B.A., Anuienko E.B. TexHosorvss KpeMHHEBOW HaHO3J/IEKTPOHUKU:
yuebH. mocobwe. — Tomck, B-Cnekrp, 2011. - 262 c. [OnekTpoHHBI1 pecypc]. -
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks
%20disciplin/Danilina/TKH_Danilina_Uchebnoe_posobie.pdf

2. Texuonmorus CBUC: yuebHoe mocobue / T.M.JanwniuHa, B.A.Karagehi , ®engepanbHoe
areHTCTBO 10 oOpa3oBaHWi0, TOMCKHEI TOCYZapCTBEHHBI YHUBEPCUTET CUCTEM VIIPABJeHUS W
paauosnekTpoHuKY, Kadeapa dusmueckoit snekTpoHUku. - Tomck : TYCYP, 2007. - 287 c. (Hanuuue B
oubmoreke TYCYP - 51 3k3.)

12.2. lono/siHuTe/IbHAA IUTeparypa

1. KOHCTPYKTHBHO-TEXHOJIOTHUeCKHe 0COOeHHOCTH CYOMHMKPOHHBIX MOII-TpaH3HCTOPOB:
yueOHOoe nocobue / I.51. KpacHukoB. — M.: TexHocdepa, 2011. — 800 c. (Hammuue B 6ubmoreke TYCYP -
2 3K3.)

2. TexHosorus, KOHCTPYKLMM W MeTOAbl MOJE/JMPOBAHUSI KPEMHHEBBIX HHTErpaabHbIX
MHUKpoCxeM: yueOHoe rocobue s By3oB: B 2 u. / Ilom pexa. FO.A. UYareirmHa. — M.: BMHOM.
Jlaboparopusi 3HaHmi, 2010. / Y. 1: TexHomOrMuecKyde TPOLIECCHI W3TOTOBJEHUS KPEMHHEBBIX
VMHTerpajbHbIX CXeM WU UXx mogenvdpoBanve / M.A.Kopones, T.HO.KpynkvHa, M.A.PeBeneBa. — M.:
BUWHOM. Jlabopatopus 31anmii, 2010. — 397 c. (Hammuue B 6ubmioreke TYCYP - 10 3k3.)

CornacoeaHa Ha noprane Ne 15659 1




3. TexHonorus, KOHCTPYKLMM U METOAbl MOJE/JVMPOBAHUSI KPEMHHEBBIX HHTErpaabHbIX
MUKpoCcxeM: yueOHoe rocobue s By3oB: B 2 u. / Ilox pea. FO.A. UYarnnaeiruHa. — M.: BUHOM.
Jlaboparopust 3Hanmii, 2012. / Y. 2: SneMeHTBl U MapLIPyThI U3TOTOBIEeHUS KpeMHHeBbIX VIC 1 MeTo bl
WX Maremaruueckoro mogenvpoBanusi / M.A.Kopones [u gp.]. — M.: BMUHOM. JlabopaTopusi 3HaHHH,
2012. — 423 c. (Hamuue B bubmoreke TYCYP - 35 3k3.)

12.3 YueOHo-MeToqUUECKHE TT0CO0HA

12.3.1. O6sa3aTenbHBbIE YUeOHO-MeTOHYEeCKHE MoCo0ust

1. [HanummHa T.M. TexHosorusi KpPeMHHMEBOW HAHO3MEKTPOHHMKH: YueOHO-MeToAuueCKoe
nocobue 1o saboparopHbiM pabotam. — Tomck: Tomckuid TOCyIapCTBEHHBI YHMBEPCHUTET CHUCTEM
yrpaBlieHUss U pajuoaieKTpoHuku, 2014. - 68 c.  [OnekTpoHHbli  pecypcl. -
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks
%20disciplin/Danilina/TKH_Daninina_Posobie_lab.pdf

2. [JaammHa T.M. TexHomorusi KpeMHHEBOW HAHOIEKTPOHUKHU: YueOHO-MeToAudYecKoe
rocobue MO ayJUTOPHBIM TIPAKTHUECKUM 3aHATUSM M CamoCTosiTesibHOW pabote. — Tomck: Tomckuit
rOCy/apCTBeHHbIN YHUBEPCUTET CUCTEeM YIIpaB/ieHUsl U pafuo371eKTpoHUKH, 2012, — 56 c. [3neKTpoHHbIN
pecypc]. - http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks
%20disciplin/Danilina/TKH_Daninina_Posobie_Practiki.pdf

12.3.2 YueOHO-MeTOAMYeCKHE TTOCOOUA AJIfA JIUI] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI

YyeOHO-MeToZiMUeCKHe MaTepUasIbl /il CAaMOCTOSITe/TbHOM U ayIUTOPHOUM paboThl 00yUaroIuxcs
W3 YKC/ia WHBAJM/IOB MPENOCTaB/sIOTCA B OpMax, alalTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10POBbsl U
BOCTIpUSITHS UH(MOPMAI[UH.

JIisi id1y ¢ HapyLIeHUusIMM 3peHust:

- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;

- B MeyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.

JIisi id1 ¢ HapyLIeHUusIMM cJIyXa:

- B (hopMe 3/1eKTPOHHOTO JOKYMEHTa;

- B IeyaTHOU (popme.

JIist id1y ¢ HapyLIeHNusIMHM OTNIOPHO-/BUraTe/IbHOI0 aniapara:

- B (hopMe 3/1eKTPOHHOTIO JOKYMEHTa;

- B MeyaTHOM (popme.

12.4. ba3bl JaHHBIX, TH)OPMAHOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMBbI U Tpefyemoe
NporpaMMHoe obecrieueHue

1. IIporpammusIi naket Synopsys TCAD

2. Odwucnbie nporpammsl Microsoft Office unu Open Office.

13. Marepua/ibHO-TeXHHYeCKoe obecrieueHHe UCIUIUTHHBI
13.1. O61ue TpedOBaHKUA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIUIITHHBI

13.1.1. MaTrepuaibHO-TEXHHUECKOe 00ecreyeHUe /Jisi IEKIMOHHBIX 3aHATUH
[nst ipoBefileHysI 3aHSATUM JIEKLJMOHHOTO THIIA, FPYIIOBBIX U WUHAWBUAYATbHBIX KOHCY/IbTALUM,
TEKYIL[er0 KOHTPOJISI U TIPOMEXKYTOUHOW aTTeCTalluyd MUCTIONb3yeTcss yueOHast ayiuTopusi, C KOJIMYeCTBOM
TI0CaIOYHBIX MECT He MeHee 22-24, 000py0BaHHasl JOCKOM U CTaHJapTHOH yueOHo Mebenbto. ViMeroTcs
Har/IsiHbIe TIOCO0OUS B BU/e TIPe3eHTal|H 110 JIEKIIUOHHBIM Pa3/esiaM JUCIUITAHBIL.

13.1.2. MaTepua/ibHO-TEXHHYeCKoe o0ecrieueHue /il NPaKTHYeCKUX 3aHATHI
st mpoBefieHNsT TIPAaKTHUECKUX (CeMMHApPCKUX) 3aHATHHM WCTIO/b3yeTCss yueOHas ayguTopus, C
KOJTMUECTBOM ITOCA/IOUHBIX MecT He MeHee 30, 000pyZioBaHHas ZI0CKOM U CTaHAAapPTHOM yueOHOM MebesTbio

13.1.3. Marepua/ibHO-TeXHHYECKOe o0ecrieueHue /ijis IabopaTopHbIX padoT
[7nsi mpoBeieHys1 1abOPATOPHBIX 3aHATUM MCIIO/b3yeTCsl yueOHO-BhIUMCUTe bHAsL 1abopaTopust
(KOMIBIOTEPHBIN KJ1aCC), pacronoxkeHHas 1o agpecy 634034, r. ToMmck, yn. BepumnuHa, 74, 1 stax, ayg,.
124. CocraB obopynoBanust: yuebHasi MeOesib; KoMribioTephl kiacca [I9BM INTEL Core i5 3.2 I'T1. - 12
mT.; KommbioTepbl mogkmoueHbl K cetn MHTEPHET u o6ecrieunBarOT [OCTYNT B 3/1€KTPOHHYIO
MH(pOpMaLMoHHO-00pa30BaTebHY0 Cpe/ly YHUBepcuTeTa. Vcmonb3yeTcs JULeH3MOHHOe TIPOTrpaMMHOe
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obecrieueHue, makeTel Bepcuelt Microsoft Windows 7 Professional with SP1; Microsoft Office 2010;
MathCAD 14, naket Synopsys TCAD.

13.1.4. MaTepua/ibHO-TEXHHYECKOe o0ecrieyeHue /ijisi CaMoCTOSITe/IbHOH PadoThI
[nisi camocTosTeNTbHOM paboThl WCTONb3yeTcsl ydyeOHast ayauTOpusi (KOMITBIOTEPHBIM Kacc),
pacrionokeHHast mo azpecy 634034, r. Tomck, yn. Bepmwmnuna, 74, 1 stax, ayg. 100. CocraB
obopyznoBanus: yuebHast Mebesb; KomribioTepsl Kiaacca He Hike [IDBM INTEL Celeron D336 2.8[Tw. -
4 1T.; KoMmrbloTepsl TofKItoueHbl K ceti MHTEPHET u obecrieuuBarOT [JOCTYIT B 37€KTPOHHYIO
WH(OPMaIMOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEPCHUTETA.

13.2. MaTepua/ibHO-TEXHHYeCKOe o0ecrieueHne JUCIUTIHHBI /ISl JIUI] C OTPaHNYeHHbIMH
BO3MO)XHOCTAIMH 370POBbS

OcBoenue JUCLUIUIMHBI ullaMu ¢ OB3 ocyliecTB/sieTcsl C UCIOIb30BaHUEM CpefiCTB 00ydeHust
00111ero U crielMasbHOTO Ha3HAYEHHs].

[lpy oOyyeHUM CTyIeHTOB C HapylIeHUsIMHM CJIyXa TIPelAyCMOTPEeHO HCIO/Ib30BaHue
3BYKOYCW/IMBAIOILleH anraparypbl, MY/JIbTUMEAUWHBIX CPeACTB U [PYTMX TeXHUYeCKUX CpeJCTB
npuemMa/nepejaun yueOHON MHGOPMAIMK B JOCTYITHBIX (hOpMax /sl CTYAEHTOB C HapYIIeHUsIMU CJTyXa,
MOOUIBHOW cHUCTeMBbI OOyueHUsl [ CTYJe€HTOB C HWHBAJMJHOCTBbIO, TOPTAaTUBHOM WHYKLIMOHHOMN
CUCTeMbI. YueOHasi ayaUTOpHsi, B KOTOPOW 00yuarOTCsl CTYAEHTHI C HapylIeHHWeM Cjiyxa, 00OpyZoBaHa
KOMIBIOTEDHOW TEXHUKOM, ayJJMOTEXHUKOW, BUAEOTeXHUKOW, 37eKTPOHHOM [OCKOW, MY/IbTUMEIUNHON
CUCTEMOM.

[lpu obyueHHWH CTy[e€HTOB € HapyIIeHHSIMH 3PeHUAMH I[IPeJAyCMOTPEHO WCIIONb30BaHHE B
JeKIIMOHHBIX 1 yueOHBIX ayAUTOPUSIX BO3MOXKHOCTH TIPOCMOTPA y/a/eHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha [JOCKe WY CJ/1aii/ia Ha 3KpaHe) Py MOMOILIY BUeOoyBeInunTeNel /171 yaJleHHOro MpocMoTpa.

[Tpu o0yyeHHH CTYJEHTOB C HapylIeHUSIMH ONOPHO-/{BUraTe/IbHOr0 amnmapara HCIo/b3yHTCs
a/bTepHaTHBHbIe yCTPOMCTBA BBOZA MH(OPMAaLMM U [pyrve TexHUUecKue Cpe/CTBa MpueMa/repefadyut
yuebGHOM WMH(OPMaLUK B AOCTYIHBIX (hopMax /sl CTY[eHTOB C HapylIeHWUsMU OIMOPHO-/BUTaTe/IbHOTO
anrapara, MOOM/IbHOM CHCTeMbl 00yUeHHUsI 1711 JIFOJiel C MHBAIMJHOCTBIO.

14. ®oHj O1eHOYHBIX CPEACTB

14.1. OcHoBHBIe TPpeOoBaHUsI K (OHAY OLIEHOUYHBIX CPEACTB M METOAMUECKHE PeKOMeHAaUuu
@®OoHJ, OLEHOYHBIX CpEe/ACTB W THUIIOBbIe KOHTPOJIbHbIE 3aJjaHUsi, WCIIO/b3yeMble /i OLIeHKU
c(hOpMMPOBAaHHOCTA W OCBOEHHUs 3aKpervieHHbIX 3a AUCLUIUVIMHOW KOMITeTeHLIUM TIpU TpOBeeHUU
TEeKYII[eH, TTPOMEeKYTOUHOM aTTeCTal[|H I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKeHUH K paboueli mporpaMme.

14.2 TpedoBaHus K (POHY OLIEHOUHBIX CPE/ICTB /AJ/IfA JIUI] C OTPAaHUYEeHHBIMH BO3MO)KHOCTAMH
3/10POBBbA
s CTyIeHTOB C WHBAJIUAHOCTBIO TIPeAYyCMOTPEeHbl [OIO/HUTEe/IbHbIe OL[eHOYHbIe Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tabsuile.

Tabmuna 14 — Jlono/iHUTeTbHBIE CPe/ICTBA OL€HUBAHUSA /1A CTYAEHTOB C MHBA/IM/IHOCTHIO

Buibl 10MO/THUTE/TBHBIX OIJEHOUHBIX
CpeACcTB

cDOprI KOHTDPOJIA U OLI€HKH

Kareropuu ctyzeHTOB
UM CTYA pe3ynbTaTtoB 00yUeHust

TecTbl, MUCbMEHHbIE CAMOCTOSTE/TbHbIE
paboThI, BOTIPOCHI K 3aUeTy,
KOHTPOJIbHBIE PaOOTHI

C HapylieHUAMU
ciyxa

[Tpeumyl1ieCTBEHHO NTMCbMEHHas!
NIpOBepKa

C HapylieHUsIMU
3peHus

CobecezoBaHue 110 BOIIPOCaM K 3auerTy,
OTpOC T10 TePMHUHAM

[TpenMy11jeCTBEHHO YCTHasi TPOBepPKa
(MHOVBUYaTBHO)

C HapylieHUAMU
OIOpPHO-
JIBATaTe/IbHOr0
anrapara

PelieHue JUCTaHLMOHHBIX TECTOB,
KOHTDOJIbHBIE pabOThI, MMCbMeHHbIe
caMocCTosTe/IbHbIe pabO0ThI, BOMPOCHI K
3ayeTy

[TpenMy11ieCTBEHHO AUCTAHL[MOHHBIMU
MeTOoZaMU

C orpaHUUeHHUSIMU TI0
o01IIeMe TUI[UHCKUM
MOKa3aHUsIM

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3a4eTY,
KOHTPOJIbHBIE PA0OThI, YCTHBIE OTBETHI

[Tpermy11iecTBeHHO poOBepKa
MeTO/|JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarolerocs Ha MOMEHT ITPOBEPKU
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14.3 MeToguueckye peKOMeHJalMy 10 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAIMH 3/10POBbSI

Ons crynentoB ¢ OB3 mipenycMmarpuBaeTcss AOCTyrnHas ¢opMma TIpeoCTaB/ieHusl 3alaHui
OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

- B IeyaTHOU (hopme;

- B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpUdTOM;

- B (hopMe 3/1IeKTPOHHOT'0 [JOKYMEHTa;

- MeTO/IOM UTeHHsI aCCUCTEHTOM 3a/laHusl BCIYX;

- rpe/JoCTaB/IeHre 3a[jaHusl C UCII0J/Ib30BaHUEM Cyp/oTiepeBo/a.

CTygeHTaM C MHBA/JUAHOCTBIO YBE/JMUMBAETCS BpeMsi Ha TMOJTOTOBKY OTBETOB Ha KOHTPOJbHBIE
BOMPOCHL. [1s1 TaKuX CTy[eHTOB TpeJyCcMaTpUBaeTCsl AOCTyMHas opMma MpefoCTaB/ieHUs] OTBETOB Ha
3a/laHus1, @ UMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Habop OTBETOB C UCIO/Ib30BaHKEM YCJ/IYT aCCUCTEHTa;

- Tipe/iCTaB/ieHre OTBETOB YCTHO.

[Mporienypa oljeHWBaHUsSI Pe3y/bTAaTOB O0yUeHWs MHBAHM/OB IO AWCLUIUIMHE TpeJyCMaTpUBAeT
nipefiocTaB/ieHre uHGopMalvy B hopmax, aJlaliTUPOBaHHBIX K OTPaHUUYEHUsIM WX 3[J0POBbsI U BOCTIPUSITUS
VMH(pOopMaLu:

Jins ULy ¢ HapylIeHUsIMHM 3peHHUs:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B MleyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.

Ji7isi Iu1y ¢ HapyLIeHUusIMM cjIyxa:

- B (hopMe 3/1eKTPOHHOTI'0 [JOKYMEHTa;

- B TeuatHoi (opme.

Ji7isi Iu1y ¢ HapyLIeHUsIMM ONOPHO-ABUraTe/IbHOI0 anmnapara:

- B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;

- B TeuaTHoi (opme.

[Tpu HeobXoAMMOCTH /17151 00YUArOIUXCST C UHBAIMAHOCTBIO TPOLe/lypa OLleHWBaHUs Pe3y/ibTaToB
00yueHHsT MO>KEeT TIPOBOJJUTHCS] B HECKOJTBKO 3TarloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
TexH0/10rus1 KpeMHUEBOH HaH03/IEKTPOHUKH
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

TeXHOJIOTMUeCKUX TPOL[eCCOB U
TEXHOJIOTUeCKOTO 000PYy/I0BaHUS Ha dTarax
pa3paboTKKU U TIPOU3BO/CTBA U3/leUi
MHKPO3/IeKTPOHUKU U TBEPAOTeTbHON
3JIEKTPOHUKH

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
[1K-8 CTIOCOOHOCTBIO BBITIO/IHATL PA0OTHI 110 [okeH 3HaTh — PU3NKO-XUMUUECKHe
TeXHOJIOTUYeCKOW MOJTOTOBKe NIPOM3BO/ICTBA OCHOBBI 0a30BBIX TEXHOIOTHUECKUX
MaTepuasioB Y U3/ie/Iii 3/IeKTPOHHOU TeXHUKH | IPOLIeCCOB MPOM3BO/CTBA KPEMHUEBBIX
[1CK-2 TOTOBHOCTBIO K IIPUMEHEeHNI0 COBPEMEHHBIX VIC; — 6asoBble MApUIPYThI H3TOTOB/IEHHUS

ncG; ;

orepaLyy; ;

KpPeMHHEeBbIX UHTerpajbHbIX CXeM; —
TIPUHLIMTIBI Pa3pabO0TKK TEXHOIOTHUYe CKIX
MapLIpyTOB [IPOM3BO/CTBA KPEMHHEBBIX

[omkeH ymeThb — pa3pabaTbiBaTh
TeXHOJIOTUYeCKHe MapLIPyThl
V3roTOB/IeHUs KpeMHUeBbIX VIC; —
BBIOMpATh MapaMeTpbl TEXHOIOTHYe CKUX

[lorokeH BiafieTh — HaBbIKAMK pa3paboTKH
6a30BbIX TEXHOJIOTYECKUX MTPOLIeCCOB; ;

OO11e XapaKTepUCTHKH T0Ka3aresneld U KpUTepueB

NipYBeZieHbI B TabnuLe 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OTMMUHO (BBICOKMM
YPOBEHD)

Ob6nagaet (hakTHUe CKUMHU
Y TeopeTHYe CKUMH
3HAHUSIMU B TIpeJiesiax
n3yJaeMoii 0bmacTy ¢

OO6sasaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /ISl Da3BUTHS
TBOPUECKHX PELIeHHH,

KonTponupyet paborty,
TIPOBOJUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI

TIOHMMaHWeM TPaHHUI] abcTparpoBaHus
MIPUMEHHUMOCTH nipobsiem
Xopotuo (6a30Bbiii | 3HaeT ¢dakThl, NpuHLUILI, | O6aaeT Arara30HOM BepeTt 0TBeTCTBEHHOCTH 3a

3ajay

yPOBEHbB) TIPOLIeCChI, 00IIHe MpaKTUUeCKUX YMEHUM, | 3aBeplleHue 3a/au B
TIOHSITHS B TIpe/iesiax TpeOyeMbIX /JIsl pellieHrsT | UCC/IeI0BaHuUH,
r3yuaemoii obsactu orpe/ie/iIeHHBIX MPo0/IeM B | TIPUCIIOCA0/TMBaeT CBOe

o06sacTu ucce[0BaHUs TIoBe/IeHNe K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM

YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6saiaeT OCHOBHBIMH PaboraeT nipu ripsiMmoM

0 (IoporoBbIi 00IMMY 3HAHUSMH yMeHUsIMH, TpeOyeMbIMU | HAO/TFOeHUH

YPOBEHbB) [JJ1s1 BBITIO/THEHUSI TIPOCTBIX

2 Peanu3anus KOMIeTeHI[UH

2.1 Komnerenuus I1K-8
[TK-8: croco6HOCTbIO BBIMOMHATL pabOThl 0 TEXHOJIOTWYEeCKOW TMOArOTOBKe IPOM3BO/CTBA
MaTepuasioB U U3Zle/IUi 3/1IeKTPOHHOU TeXHUKH.
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st boOpMUpOBaHKS KOMITETEHITUH HEOOXOAMMO OCYILeCTBUTD Psifi 3TAMOB. DTarbl GOpMUPOBaHHUs
KOMIETEHLIUM, TMPUMEHsieMble JJIss 5TOr0 BHUbI 3aHATUH W MCHOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tpe/icTaB/ieHbl B Tabsurie 3.
OPMMPOBaHHs KOMIIETEHLIMU U UCTIONb3YeMble CPE/ICTBA OLIEHUBAHMS

Tabmuia 3 — Orarbl

CocraB 3HaTb YmeTb Bnagetb
Copeprxkanve 0a3oBble BBITIO/THATH pPacyeThl NpaKTUye CKUMU
3TaroB TeXHOJIOTUUecKre rapamMeTpoB 0a30BbIX HaBbIKaM{ pa3paboTku
TIPOLIeCChI J/1s1 TeXHOJIOTUYeCKHUX TeXHOJIOTUYeCKUX
NIPOM3BO/CTBA NIPOLIeCCOB MPOU3BOACTBA | MapIIPyTOB IIPOU3BO/CTBA
KPeMHHEeBbIX HaHO- U niprubOpoB YCTPOUCTB KPEMHHEBOMN
MHUKDPOCTPYKTYP HaHOpa3MepHLIMU HaHO3JIeKTPOHUKU |15
3/1IeMeHTaMH1 KOHKDPEeTHOTO NTPUMeHeHHs

Bupp! 3aHaTHM

* VHTepakTuBHbIE
NIpaKTUUeCKHe 3aHATHS;
* VHTepakTBHbIE
nabopaTopHbIe 3aHSTHS;
* lHTepakTUBHBIE
JIeKLIWY;

* [IlpakTnueckue
3aHATUS;

* JlaboparopHbie
paboThI;

* Jlekumuuy;

* CamocTrodTenbHas
pabora;

* VIHTepaKTHBHbIE
NIpaKTUYeCKHe 3aHATHUS;
* VIHTepaKTHBHbIE
nabopaTopHbIe 3aHATHUS;
* NHTepakTuBHbIE
JIeKLWY;

* [IlpakTuueckue
3aHATHS;

* JlabopaTopHbie
paboThI;

* Jlekuuu;

* (CamocrosiTesibHas
pabora;

* VIHTepaKTUBHbIE
MPaKTUUeCKUe 3aHATHS;
* VIHTepaKTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHble
paboThI;

* (CamocTodTebHas
paborta;

Wcnons3yemblie * KoHntposnbHasi pabora; | * KoHTtposbHasi pabora; | * OTuer 1o
cpefcTBa * Ortuer 1o e Ortuer no nabopaTopHoii pabore;
OLleHMBaHUs naboparopHoii pabore; naboparopHoii pabore; * PacuerHas pabora;
* PacuerHas paborta; * PacuetHasi pabora; ¢ DK3aMeH;
* DK3aMeH; * OK3aMeH;
dopMmy/MpoBKa TlOKa3aTesield U KPUTEPUEB OL[eHWBAHWS [JaHHOW KOMITeTEHI[UM TIpHBe/leHa B
Tabure 4.
Tabnuiia 4 — IToka3aTe/iM M KpUTEPUU OL[eHUBAHUSI KOMIIETeHL[MH Ha 3Tarax
CocraB 3HaTb YmeTb Bnagetb
OrmuHo ¢ * 3HaeT COBpeMeHHbIE * * yMeeT BbIIOJIHATD * e BIageer
(BBICOKMI YPOBEHb) | TeXHOJIOTMUYECKHUe pacueThl TapaMeTpOB TpaKTHUe CKUMH
TIPOL[eCCHI [I7Ist 0a30BbIX HaBbIKaMH pa3pabOTKu
TIPOM3BOZICTBA HAHO- U TeXHOJIOT U CKUX TeXHOJIOT U CKUX
MUKPOCTPYKTYD; TIPOL[eCCOB MPOU3BO/ICTBA | MapIlIPyTOB
prbOpOB C TPOM3BO/ICTBA YCTPONCTB
HaHOpa3MepHbIMU KPEeMHUEBOU
3/IeMeHTaMU; HAHO/IEKTPOHUKU IS
KOHKDETHOTO
TIPUMeHEeHHsT;
Xopouo (6a30Bblid | * e« 3HaeT 6a30BbIe * * yMeeT BBIIO/IHATh * e BjajzieerT
ypOBeHb) TexXHOJIOThuueckue pacueTbl OCHOBHbBIX IpaKTHU4eCKUMHU
TIPOTIeCCHI ISt rapamMeTpoB 0a30BbIX HaBbIKaMH pa3pabOTKu
TIPOM3BOZICTBA HAHO- U TeXHOJIOTUUe CKUX TEXHOJIOTHUEeCKUX
MHUKDPOCTDPYKTYD; TIPOIIeCCOB TIPOU3BO/ICTBA | MAapIIPyTOB

nprbOPOB C

TMMPON3BOACTBA IMMPOCTHIX
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HaHOpa3MepHbIMU YCTPOMCTB KPeMHHEBOM
3/IeMeHTaMy; HaHO3/1eKTPOHUKU;
YI0OBNETBOPUTE/IBH | * * UMeeT * KMeeT Ipe/iCTaB/IeHUe | * * BaJieeT
0 (TIOpOroBbIi TIpe/ICTaB/IeHHe O 0 METO/IMKe PacyeToB NPaKTUYe CKUMH
YPOBEHb) TEeXHOJIOTUUEeCKXe rapamMeTpoB 0a30BbIX HaBbIKaMU pa3padbOTKu
Trpolieccax poM3BO/CTBA | TeXHOJIOTUUeCKUX TEeXHOJIOTUYe CKUX
HaHO- U MUKPOCTPYKTYpP; | IPOLeCCOB IIPOU3BOACTBA | MapLIpPyTOB
TIPOCTBIX MPUOOPOB C TIPOU3BO/ICTBA ITPOCTBIX
HaHOpa3MepHbIMU yCTPOMCTB 10 6a30BbIM
3/IeMeHTaMu; TeXHOJIOTUYe CKUM
MapIpyTam KpeMHHeBO!
HaHO3/IeKTPOHUKU;
2.2 Komnerennua ITCK-2
[ICK-2: TOTOBHOCTBIO K IIPpUMEHEHHUIO COBPEMEHHBIX TeXHOJIOTUYeCKUX IIPOLIeCCOB U

TEXHOJIOTMUeCKOro 000pyZ0BaHKs Ha 3Tarnax pa3paboTKu U MPOM3BOACTBA U3ZleUi MUKPO3/IEKTPOHUKY U
TBEpZIOTe/IbHOU 31eKTPOHUKH.

st popmMHUpoBaHUsl KOMITETEHL[UM HEOOXOAMMO OCYIL|eCTBUTh Psifi 3TanoB. DTamnbl JOPMUPOBaHUS
KOMITeTEHL|UM, TpUMeHsieMble /Ui 3TOr0 BHJbl 3aHATUA U HCIIOJb3yeMble CpPeACTBa OLeHWBAHMS
npeicTaB/eHbl B Tabsule 5.
Tabmuija 5 — Otanbl GopMUPOBaHKST KOMITETEHL[UH U UCTIO/Ib3yeMble CPeJiCTBA OLleHUBAHUS

CocraB 3HaThb Y™meTb Bnagets
CopeprkaHue COBpeMeHHbIe BBITIO/THATH PacyeThl HaBbIKaMU pa3paboTKH
3TaroB TEXHOJIOTUYeCcKHe rlapamMeTpOB COBPEMEHHbIX | TEXHOJIOTYeCKUX

TMIPOLIeCChI U TEXHOJIOTHUe CKIX MapILpyTOB C
obopyzoBaHue 115t TIPOLIeCCOB U []aBaTh WICTI0/Tb30BaHUEM
TIPOU3BO/CTBA YCTPOWCTB | peKOMEeH/IaliH TI0 BEIOOPY | COBPEMEHHOTO
KpeMHHEeBOM KOHKDETHOTO obopyzoBaHus
HaHO3/1IeKTPOHUKHU obopyznoBaHust

Buppl 3aHATHI

* VHTepakTBHbIE
NIpaKTUUe CKHe 3aHATHS;
* lHTepakTUBHBIE
nabopaTopHble 3aHSTHUS;
* lHTepakTUBHBIE
JIeKLIWY;

* [IpakTrhueckue
3aHSATUS;

* JlaboparopHbie
paboThI;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

* VIHTepaKTHBHbIE
NIpaKTUUYeCKHe 3aHATHS;
* NHTepakTuBHbIE
nabopaTopHbIe 3aHATHS;
* NHTepakTuBHbIE
JIeKL1Y;

* [IpakTHUueckue
3aHATUS;

* JlabopaTopHbie
paboThI;

* Jlekuuuy;

* (CamocrosiTesibHas
paborta;

* lHTepakTHBHbIE
MpaKTUYeCKUe 3aHsATHS;
* lHTepakTuUBHBIE
naboparopHble 3aHATHUS;
* JlaboparopHble
paboThI;

* (CamocTosTenbHas
pabora;

Wcnons3yemsble
cpeacTBa
OLleHVBaHUs

* KoHTtposbHasi pabora;
* Otyet no
nabopatopHoii pabore;

* PacuerHas paborta;

e OK3aMeH;

» KoHTposbHas pabora;
* Otyer no
naboparopHo# pabore;

* PacuetHasi pabora;

* DK3aMeH;

* Otyet no
nabopatopHoii pabore;
* PacueTHasi paboTa;
* OK3aMe€H;

@dopMyIMpOBKa MOKasaTese W KPUTepHeB OL[eHHMBAaHUS [aHHOM KOMITeTeHLIMM TpUBeJleHa B

Tabmmiie 6.

Tabsuria 6 — IToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocrTas

3HaThb

YmeTs

Bnagets
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OT11nuHO

¢ ¢ 3HaAeT COBpeMeHHbIe

¢ * yMeeT BBIIIO/ITHATh

¢ ¢ B/laJleeT HaBbIKaMH

obopygoBaHue Jjist
TIPOM3BO/ICTBA ;

HEKOTOPBIX
TEXHOJIOTHUEeCKUX
TIPOLIECCOB ;

(BBICOKMI YPOBEHB) | TeXHOJIOTMYeCKHUe pacueThl MapamMeTpoB pa3paboTKu
MpoLeCcChl U COBPEMEHHBIX TEeXHOJIOTUUE CKUX
obopyoBaHue [j1st TEXHOJIOTUYe CKUX MapIIpyTOB C
MIPOU3BO/CTBA ; MpOLeCCoB U laBaTh UCII0/Ib30BaHNEM
peKOMeH Ay I10 COBPEMEHHOI'0
BbIOOPY KOHKPETHOTO obopyzoBaHus;
obopyaoBaHus;
Xopouio (6a30BbIi | ¢ * 3HAET COBPEMEHHbIE * * yMeeT BBINOJIHATh * ¢ BJIaJleeT HaBLIKAMU
YPOBEHb) TeXHOJIOTUUYecKue pacueTbl OCHOBHBIX pa3paboTKu
MpoLeCcchl U rapaMmeTpoB TEXHOJIOTMYeCKUX
obopyoBaHue 1St COBpPEMEHHBIX MapILIpyTOB C
IIPOU3BO/CTBA; TEXHOJIOTMYeCKUX HCII0/Ib30BaHNEM
MPOLIeCCOB ; COBPEMEHHOI'0
obopyoBaHus;
YIOB/IETBOPUTE/ILH | * ¢ 3HAaeT COBPEMEHHbIe * ¢ yMeeT BBIIOJIHATh * e BjlajeeT HaBbIKaMU
0 (TIOpOroBkIi TEXHOIOTUYeCKHe pacyeTbl OCHOBHBIX paspaboTku
YPOBEHb) IIpOLIeCCHI U rapaMeTpoB A1 TEeXHOJIOTHYEeCKUX

MapIIPyTOB MPOCTHIX
YCTPOMCTB
HAHO3/IeKTPOHUKU;

AedaTeJIbHOCTH,

3 TumnoBsbie KOHTPOJ/IbHbIE 3d/1dHUA
,Z[]'IFI pear3alidi BbIIIeIrnepeyrCc/JIeHHbIX 3ad4 O6y‘~leHI/I$I HCIIO/JIb3YIOTCA TUIIOBbIE KOHTPOJIBHBIE
3dJdHUA WJIHW WHbIE MdTepHaJIbl, HEO6XO,I[I/IM]:I€ AJI1 OLI€HKU 3HaHHﬁ, YMEHHﬁ, HABBIKOB U (I/I]II/I) OITbITA

XapaKTepU3yIoLUX 3Tarbl

06pa30BaTEJIbH0ﬁ MporpamMmmel, B CjieAyrouiem COCTaBe.

3.1 Dk3aMeHaLIOHHbIEe BOIIPOCHI
— 1). Obnacty npuMeHeHus! UMIUIaHTalMu. 2). UeM onpeiensieTcst BpeMsi SKCIIOHUPOBaHUSI TIPU

(bopMHMpoOBaHUsT KOMITETEHLIMM B TIpoliecce OCBOEHHs

3/IeKTPOHHO-/TyueBo ymrorpaduu? 3). CyomukpoHHast (otomutorpadus. 4). Mogens IIXT. BiusHue
TeMIiepaTyphbl MOAI0XKKHK Ha TpoLecc TpasieHus. 5). KaHanvpoBaHue HOHOB. 6). CUHTe3 mMarepuanoB C
TIOMOII[bF0 MOHHOW MMITIAHTAl[uM (OKCHZBI, CUIMLUABI). 7). Pa3pematoriast CriocOOHOCTh 3/1IEKTPOHHO-
nyueBoi simrorpaduun. 8). Cyxoe TpaBneHue: rasmMeHHoe (ITXUW v PU/]) 1 MOHHO-TTyUYKOBOE TpaBJieHue.
Turel 1 ocobeHHoCTH TIporieccoB. 9). TIpobGeru MOHOB B TBepAbIX TesaX. 10). DeKTPOHHO-OMTHYeCKast
cuctema DJIY. 11). CybMuKpoHHast TpoeKiuoHHasi ¢hotosmtorpadus. 12). MexaHU3Mbl YHEPreTHUeCKUX
MOoTepb NPU MOHHOM JiernpoBaHuM. 13). MexaHu3Mbl HOHHOTO TpaBieHusl. [lapameTpsl. 14). TexHonorus
(opMHpOBaHUsI CTPYKTYD «KPeMHHUN Ha WU30/ATOpe» C TIOMOIbI0 MOHHOW WMIUIaHTaluu. 15).
dopMupoBaHMe 3MEKTPOHHBIX Jyuyell CyOMUKDOHHBIX pa3mepoB. 16). Uem orpefesseTcs AjMHA BOJTHbI
9KCIIOHUPYIOILIEr0 W3/lydeHUs] B 3/eKTPOHHO-TyueBod swutorpaduu? 17). BivsHue TmomnepeyHoOM
COCTABJISIIOLLEM TEryIOBOM CKOPOCTH 3/IeKTPOHOB Ha pa3pellaroIyl0 CroCOOHOCTh 31eKTPOHHOU
matorpaduu. 18). Paguarimonnsie gedektbl. OOpa3zoBanwe amopdHoii ¢da3bl. crmonb3oBaHue
pagualioHHbIX AedekToB Ha mpakTuke. 19). BoicTphiil TepMudeckuii omxur. Obmacti mpuMeHenust. 20).
XapakTepyuCTUKX METOZI0B TpaBJieHUs! (JKUAKOCTHOe, MOHHOe, oasMoxumuyeckoe). 21). Pacnipeznenenue
BHE/IPEHHOU MPUMeCH T10 ITyOMHe TTpU MOHHOM uMIutaHTaru. Obpa3oBaHue p-n niepexofa. 22). MeToasl
HUMITYy/IbCHOTO OTXura. 23). B3aumojelicTBhe 3/1eKTPOHOB C pe3UCTOM. OHepreTudyeckude TOTepHU.
Paccesiiue 3mekTpoHOB. 24). Criocobbl (opMUpOBaHMSI CyTiepMesTKO3ajIeraroiux p-n MmepexofioB. 25).
YeMy paBHa CeleKTMBHOCThL TpaB/IeHUs], eCJTM CKOPOCTb TpaB/ieHWs (oTope3ucTa B [Ba pa3a Oosibliie
CKOPOCTH TPaB/I€HUS MOAJI0KKU?

3.2 TeMbI KOHTPO/IbHBIX padoT
— Tema xonTposbHON paborel Ne 1: CybmukpoHHasi ¢oronurorpadusi, 3/71eKTPOHHO-/TyueBast
nuTorpacdus
— Tema xoHTposbHOU pabotel Ne 2: VoHHas WMIUIAHTAI[Usl B TEXHOJOTUM KDPEMHUEBOU
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HAHO3J/IEKTPOHUKE.

3.3 TembI pacueTHbIX padoT
— 1). Pacuet napameTpoB MpOeKLIMOHHOM (poTosmTorpaduu 2). PacyeT mapamMeTpoB 371€KTPOHHO-
nyuyeBol sutorpaduu 3) PacueT mnapameTpoB HOHHOM uMIUIaHTaumu 4). Pacuer pacripefeneHus
BHEJJPeHHBbIX TIpUMeceli 1Mo miyOuHe 6e3 OTKWTa U C OTXKUIoM 5). PacueT pafivaliMOHHBIX /1eeKToB 6).
PacueT pacripefesieHusi KOHL[eHTpAallid TIPUMECH TIPU WM3TOTOBJIEHUM OWIONSIPHOTO TpaH3UCTOpa 7).
VoHHO-1y4yeBOe TpaB/ieHWe MHUKPO- U HAaHOCTPYKTYp 8). @opmupoBanre KMOII uHTerpasbHBIX CX€M C
CyOMUKPOHHBIMHU pa3MepaMu

3.4 Tembl /1a0OpaTOPHBIX PadoT
ViccneoBaHre NPOLIECCOB TPaB/ieHUs] MUKPO- U HAHOCTPYKTYP
ViccneoBaHre MpOLIeCCOB TpaB/ieHUs] MUKPO- U HAHOCTPYKTYP
WccnenoBaHre Me)K3/1eMeHTHOM 111e/1eBOM U30/ISILIUM B KpeMHHEBOM HaHO3/IEKTPOHHKe
— UWccnenoBanue npotieccoB popmupoBanust T-obpa3Horo 3atBopa p-HEMT Tpan3ucTopa

4 MeToanyecKne MaTepHa’ibl
Inst obecrieuenust mpoiiecca oOyueHUst W pellieHus 3a7au 00y4yeHHsl UCTIONb3YIOTCS CIeAYIOIIHe
MarepHuaIbl:
— MeTOAWYeCKHe MaTepuasibl, ONpEeSIoNe TPOLeAypbl OLIEHWBAHUS 3HAaHWN, YMEHWH,
HaBBIKOB W (W/IM) OMbITa AEATEebHOCTH, XapaKTepPHU3YIILIUX 3Tarbl (OP-MUPOBAHHS KOMITETEHLUH,
cornacHo 11. 12 paboyeii MporpaMMel.

4.1. OcHoBHas iMTEparypa

1. [Hanwununa T.M., Karageli B.A., Auuienko E.B. TexHosorvuss KpeMHHUEBOM HaHO3J/IEKTPOHUKU:
yueObH. mocobue. — Tomck, B-Crnektp, 2011. — 262 «c¢. [DOnekTpoHHbIi pecypc]. -
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks
%20disciplin/Danilina/TKH_Danilina_Uchebnoe_posobie.pdf

2. Texuonmorus CBUC: yueGHoe mocobue / T.M.JanwiuHa, B.A.Karagehi , ®enepanbHoe
areHTCTBO 10 oOpa3oBaHWto, TOMCKHI TOCY/apCTBEHHBI YHUBEDCUTET CUCTEM VIIDAaBJeHUS W
paauoaniekTpoHuky, Kadeapa dusuueckoit snektpoHuku. - Tomck : TYCYP, 2007. - 287 c. (Hanuuue B
oubmioreke TYCYP - 51 3k3.)

4.2. lonoHMTe/IbHAA IMTepaTypa

1. KoOHCTPYKTHBHO-TEXHOJIOTHUECKHEe O0CO0eHHOCTH CyOMMKpoHHBIX ~MOII-TpaH3uCTOpOB:
yue6Hoe rocobue / I.5I. KpacHukoB. — M.: TexHocdepa, 2011. — 800 c. (Hamuuue B 6ubmioteke TYCYP -
2 9K3.)

2. TexHosorvs, KOHCTPYKLJMM M MeTOAbl MOJe/IMPOBaHUS KPEMHUEeBbIX HHTerpaabHbIX
MHUKpocxeM: y4yeOHOe rocobue fs By3oB: B 2 u. / Ilog pen. FO.A. YarueiruHa. — M.: BMMTHOM.
Jlaboparopusi 3Hanuii, 2010. / Y. 1: TexHo/sordyeckrde TIPOL[ECCHI W3TOTOB/IEHHs KPEMHHEBBIX
VHTerpajbHbIX CxeM U ux mogenvpoBaHue / M.A.Kopones, T.FO.Kpynkvna, M.A.PeBeneBa. — M.:
BMHOM. Jlabopatopus 3Hauui, 2010. — 397 c. (Hamuuue B 6ubmoreke TYCYP - 10 3k3.)

3. TexHosorusi, KOHCTPYKLIMM M MeTOAbl MOJE/NVMPOBAaHUS KPEMHHEBBIX WHTerpajbHbIX
MUKpocxeM: yueOHoe rocobue s By3oB: B 2 u. / Ilox pea. FO.A. YarnneiruHa. — M.: BUHOM.
Jlaboparopust 3Hanmii, 2012. / Y. 2: SmeMeHTBl U MapLIPyThl U3TOTOBIEeHUS KpeMHHeBbIX VIC 1 MeTopl
WX Maremarudeckoro mogenvpoBanusi / M.A.Koposnes [u gp.]. — M.: BMUHOM. JlabopaTopusi 3HaHWH,
2012. — 423 c. (Hamune B bubmoreke TYCYP - 35 3k3.)

4.3. Obsa3aTebHBbIE YUe0OHO-MeToUYeCKHe MoCco0us

1. [HanumuHa T.M. TexHosorusi KpPeMHHEBOW HAHOS3TEKTPOHHMKH: YueOHO-MeTOoZAMueCKOe
nocobue 1o saboparopHbiM pabotam. — Tomck: Tomckuid TOCYJapCTBEHHBI YHMBEDPCHUTET CHUCTEM
yopaBjaeHusi W paguosnekTpoHukd, 2014. — 68 c.  [DnekTtpoHHmli  pecypc]. -
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks
%20disciplin/Danilina/TKH_Daninina_Posobie_lab.pdf

2. [HanumnuHa T.M. TexHonmoruss KpeMHHEBOW HAHO3JIEKTPOHUKU: YueOHO-MeToAuuYecKoe
rnocobue MO ayUTOPHBIM TIPAKTHUECKUM 3aHSATUSM M CaMOCTOsiTesibHOW pabote. — Tomck: Tomckuit
TOCy/apCTBeHHbIN YHUBEPCUTET CHUCTEM YIIpaBeHUs U pauo371eKTpoHUKH, 2012, — 56 ¢. [SneKTpoHHbIN
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pecypc]. - http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks
%20disciplin/Danilina/TKH_Daninina_Posobie_Practiki.pdf

4.4. Ba3bl JaHHBIX, TH()OPMALMOHHO CIIPABOYHbIE H MOMCKOBbIE CHCTEMBI
1. IIporpammusIi naket Synopsys TCAD
2. Odwucnbie nporpammsl Microsoft Office unu Open Office.
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