MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
Crnenua/jbHbIe BONPOCHI TEXHOIOTHH TPUOOPOB ONTHYECKOH Y1eKTPOHHKH

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

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpaenenHocts (npoduib): KBaHTOBasi U onTHUYeCcKasi 31eKTPOHUKA

dopma oOyueHus: OUHas

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

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 4

Cemectp: 8

YuebOHbIi 11aH Habopa 2015 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 8 cemecTp Bcero EayHuiib
1 Jlekuuu 18 18 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 Bcero ayquTOpHbIX 3aHATUI 36 36 4yacoB
4 W3 HUX B UHTepaKTUBHOU (opme 36 36 4yacoB
5 CamocrosiTesibHasi paboTa 36 36 4acoB
6 Bcero (6e3 3x3ameHa) 72 72 4yacoB
7 OO6asi Tpy0eMKOCThb 72 72 4acoB
2.0 2.0 3.E

3aueT: 8 cemecTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
nporokot Ne 51 or« 1 » 7 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
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
Ne

Pa3paboTumku:

nipodeccop kad. 1 Opnukos JI. H.

3aBeayromumii obecreunBarolei Kad.
OI1 [MManpapos C. M.

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

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

oIl [langapos C. M.
OKCIePThI:

nipodeccop kad. 1 Opsukos JI. H.
noueHT Kad. OI1 AxceHoB A. .

CornacoBaHa Ha noptane Ne 11064 2



1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Lenpio u3yueHWss AUCLUMIUIMHBI «CrielraabHble BOMPOCHI TEXHOJOTMH TIPUOOPOB OITHYECKOU
3JIEKTPOHUKH» SIBJISIETCS  YIIyO/ieHWe TIOHWMaHUs TIPOLIeCCOB, TPOMCXOASAIIMX TPU (OPMUPOBaHUM
OTTUUECKUX MaTepuasioB W uszenuil. CTyaeHTbl TpuoOpeTaroT HaBbIKM (DOPMHPOBAHHS HAHOC/IOEB B
yC/IOBUSIX ~ BaKyyMa. [IpuBUBaeTcs HaBbIK B  aHa/m3e pa3pabOTKM  IMOC/IeoBaTeTbHOCTEH
TEeXHOJIOTUYEeCKUX OTepaLjuil.

1.2. 3agauy JUCIMIITAHBI
— 3ajaued AWCLMIUIVHBI siBsseTCss (OPMHpOBaHKe Yy CTY[EHTOB TpeJCTaB/leHH O MpoLeccax
TpU CHHTEe3e ONTHUYeCKUX MaTepuasioB U W3[e/ui B BaKyyme U Ijla3Me TIPUMEHUTEbHO K ONTHYeCKOMN
3/1eKTPOHHKe.

2. Mecro aucuuningsl B crpykrype OITIOII

OucuuruiiHa  «CrieliianbHble BOMPOCHI TE@XHOJOTMM TIPUOOPOB  OMNTUUECKOW 37eKTPOHUKH»
(F1.B.IB.13.2) otHOCHKTCS K 6/10Ky 1 (BapyaTUBHAas 4acTh).

[pepiiecTByOIMMH  AUCLUMIUIMHAMY,  (OPMUPYIOLUMM  HauajbHble 3HAHUsS, SIBJSIOTCS
C/lefiyroliye  AWCLUIUIMHBL: BakyymMHble U T7la3MeHHble TIpUOOpPBI W yCTPOMCTBa, Marepuabl
3/1IeKTPOHHOM TeXHUKU, OCHOBBI BaKyyMHBIX TEXHOIOTHH.

[MocneayroMy AUCLMTITMHAMU SIBJISIFOTCS: .

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIIUILTHHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()opMUpOBaHKe C/IeAYIOLMX KOMIIeTeHLUH]:

— TIK-8 cnocoOHOCTBIO BBITIONMHATH PAOOTHI M0 TEXHOJIOTHYECKOW TTOJTOTOBKE MPOM3BO/CTBA
MaTepuasioB U U3Ze/Ini 3/1eKTPOHHOW TeXHUKH;

— TIK-9 TOTOBHOCTBIO OpraHW30BbIBaTH METPOJIOTHUECKOe obecrieueHre TPOU3BOACTBA
MaTepuasioB U U3Ze/Ini 3/1eKTPOHHOW TeXHUKH;

B pesynbrare usyuyeHus JUCLMIVIMHBI CTYAEHT JO/DKEeH:

— 3HaTh (U3MUYeCKWe TIPUHIUIBI (OPMUPOBAHUS TPUOOPOB ONTHYECKOW 3JIEKTPOHUKH U
HaHO3/IEKTPOHUKHM; OCHOBHbIE MPHEMbI [TOCTPOEHUS N0C/Ie[,0BaTe/IbHOCTEN TEXHOOTMUeCKUX OrepaLyii
npd (OpPMUPOBaHMM M CHHTE3e ONTUUYECKHUX MaTepuasioB;, a TakKe METpOJIOTHuecKoe obecrieueHue
MIPOM3BO/CTBA MaTepyasoB Y U3Ze/IMi 3/IeKTPOHHOU TeXHUKHU

— yMeTb OpHWEHTHPOBAThCS B MHOrooOpa3ud MeTPOJIOTUM COBPEMEHHBIX TeXHOJIOTHH,
TpUMeHsieMbIX TIpU  TIPOM3BOZICTBE TPUOOPOB ONTHYECKOM 3/1eKTPOHUKM W HAHO3JEeKTPOHUKU;
pa3pabaThIiBaTh MPUHIUIIMAIBHBIE CXeMBI TTOC/Ie/IOBATETbHOCTEN TEXHOIOTHYEeCKUX OTeparyi.

— B/Ia/ileTh OCHOBHBbIMU HaBbIKaMM aHa/v3a JOCTOMHCTB U HeZIOCTaTKOB U3BECTHBIX TEXHOIOTMMN
(hopMrpOBaHHsl ONTUYECKUX MaTepUaioB Ha 37ieMeHTax ONTHUYeCKOM 3/1eKTPOHUKH.

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThl
OO11jasi TPYAOEMKOCTh JUCIMIUIMHBI cocTaBnisseT 2.0 3aueTHBIX eAWHUIILI U TIpeJCTaBleHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb JTUCIUIIAHEI

Buzibl yueOHOM ieATeIbHOCTH Bcero yacoB CemecTpsl

8 cemecTp
AynuTopHbIe 3aHATHSA (BCEro) 36 36
Jlekiun 18 18
[IpakTrueckue 3aHATHS 18 18
M3 HUX B MHTepaKTHUBHOU (popme 36 36
CamocTositenibHast paboTta (Bcero) 36 36
[TpopaboTKa JIeKI[MOHHOTO MaTeprasa 7 7
ITogroToBka K rpakTAYeCKUM 3aHSITHUSIM, CEMUHapam 29 29
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Bcero (6e3 3k3ameHa) 72 72
OO0111ast TPYJ0EMKOCTB Yac 72 72
3aueTtHble Eavnnnbl TpygoeMkocTH 2.0 2.0

5. CopepxaHue AUCLHMII/IMHBI

5.1. Pa3genbl JUCIUIIMHBI U BHABI 3aHATHN
Pazfenbl AUCLUTIIMHBI Y BU/IBI 3aHATUM TTPUBe/IeHbI B Tabuiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI M BUBI 3aHITUN

= =
=8
T &, ) v
< w ) £ 2 5
= i o o g s =
= | ¢ | E | 8E| &5
No Ha3Banus pa3gjenoB JUCLUATIIMHBI g o 5 o 9 S
= 5 = g0 2
5 S o9 82
2 g | Ag¢ & =
g | 2
O
BakyymHas TexHosi0rus 2 2 5 9 [TK-8, TTK-9
2 |PacueT BaKyyMHBIX CUCTEM 2 4 9 15 [TK-8, TIK-9
[ToaroToBKa u3fenuii K TeXHOIOTHYE CKUM 2 2 5 9 I1K-8, TTK-9
orepalysm
4 |IlneHouHasl TEXHOJOTHS, STIUTAKCUS 4 7 15 I1K-8, IIK-9
CopOI[HOHHbIe U [1eCOPOIMOHHBIE 6 12 ITK-8, TTK-9
TIPOL{eCCBI
6 | CepTudukaiiysi TeXHUUECKUX CPEeJICTB, 2 0 1 3 [1K-8, TIK-9
cHcTeM, TpOoLeCCoB, 000pPyJ0BaHUs U
MaTepuaioB
7 | Pa3paboTka MHCTPYKLMH T10 3KCTUTyaTaliuu 4 2 3 9 [1K-8, ITK-9
VICII0JIb3yeMbIX TEXHUYECKOTO
00opymoBaHus ¥ POTPAMMHOTO
obecrieueHust 7151 00CTY)KMBAIOIETO
repcoHaria.
Nroro 18 18 36 72
5.2. CoaepikaHue pa3/je/ioB AUCHUILUIAHBI (M0 JIeKIUAM)
CojiepskaHue pa3/ienioB AUCLIUIUIMH (T10 JIEKLIUSIM) TIpUBeieHo B Tabsuie 5.2.
Tabnuiia 5.2 - Comep>kaHue pa3ziesioB AUCLUTUIMH (TI0 JIEKI[HSIM)
g 5 S
g S 2
= >
Haspasms pasgencs CopeprkaHue pas/iesioB JUCLATIIMHBI 10 z - 2 %
JIEKLIUSIM s g g
S8 g =
=Y o 2
= S
8 cemecTtp
1 BakyyMHasi TeXHOIOTUsI CpezcTBa nojiyuyeHus BakyyMa Jj1st 2 [TK-8, ITK-
NpUOOPOB ONTHYECKOU 3/IEKTPOHUKH. 9
OTKauHble Cpe/ICTBa CreLjuaabHOTO
Ha3HaueHusl
Nroro 2
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2 PacyeT BaKyyMHBIX CUCTeM

PacyeTbl Ha repMETUUHOCTE B
TeYerCKaHWU U MacC- ClIeKTPOMEeTPHUH B
00s1aCcTH ONITUYECKOU /TeKTPOHUKH.

HToro

ITK-8, I1K-

3 TlogroTroBka usgenvi K
TeXHOJIOTUYeCKUM OTlepalysiM

BakyyMHasi TUTMeHa TPy TIPOM3BO/ICTBE
MpUOOPOB ONTHUECKOU 3/IEKTPOHUKH.
OO1ast cxeMa OUMCTKH JleTael
3JIEKTPOHHBIX TIPUOOPOB. VIOHHOE
TpaB/IeHHe MaTepHasioB

HNToro

[1K-8, I1K-

4 IIneHouHas TeXHOJIOI'ud, 3IINTaKCHs

[potiecch! KOHAEHCALUY TIIEHOK TIPU
(dhopMUpOBaHNY IPHOOPOB ONTHYECKOMH
3/IeKTPOHUKU. MeTO/ibl TIOBbIIIeHNS
azire3un. TeXHOOTHsI TTO/TyUeHHUsT
BBICOKOKaueCTBEeHHBIX TIJIEHOK.
OnekTpodu3nyecKre MeTO/bI
(hopMUpOBaHUs TIIEHOK.

HToro

ITIK-8

5 Copb1ioHHbIE U [IeCOpOI[MOHHBIe
TIPOLIeCChI

fIBneHust Ha MOBEPXHOCTH MaTepuaioB
OTITHYECKOU 3/IeKTPOHUKH. AICOPOLHSL.
[ecop61OHHbBIe IPOLIECCHI.
Xemocopbrwmst. AbcopOLusi.
OuddysrnoHHOe ra3oBbijesieHre

TK-8, TTK-

6 CeptuduKalys TeXHAUE CKUX
Cpe[CTB, CUCTeM, IIPOLIeCCOoB,
000py/10BaHUSI U1 MaTepPHAJIOB

Htoro

TexHUUECKUI MacropT Ha 000pyoBaHKe
151 TIPOM3BO/ICTBA ITPUOOPOB OMNTHYECKOM
/1eKTpOHUKU. HomeHkatypa
obopygoBanusi. O603HaUeHUE THUTIOB
3/1eKTPO(U3NUECKUX YCTAaHOBOK

HToro

ITK-8, I1K-

7 Pa3paboTKa MHCTPYKI[UH T10
9KCIUTyaTaliy UCTIO/b3yeMbIX
TEXHUUECKOro 000pYyA0BaHUs U
MIPOrPaMMHOTO 00eCIieueHust JiIst
00C/Ty>KHBaFOIL[eTo TIepcoHarIa.

I[TpaBuria ycTpoCTBa 3/1eKTPOYyCTaHOBOK
[/ TIPOM3BO/ICTBA TIPUOOPOB OITHYeCKOU
3/IEKTPOHUKU. IHCTPYKLIMU 110 CepBUCY
3/1eKTPO(PU3NUECKMX YCTAHOBOK A1JIs1
obecrieueHysi BBICOKOTO YPOBHSI
TeXHOJIOTMY TIPUO0POB OITHYeCKOM
3/IEKTPOHUKH.

HNToro

4

[1K-8, I1K-

Wroro 3a cemecTp

18

5.3. Pa3genbl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneynBarIUMH (MPeAbIAYIMMHA)
U ob0ecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA
Paszesnbl JUCLIMTIIMHBI U MEXXAUCLIUTUIMHAPHBIE CBSI3U C 00ecreunBaromyuMu (MpeabIyLuMU) 1

obecrieuriBaeMbIMH (TTOC/IEIYFOIIMMU ) JUCLIATTMHAMM TIPe/ICTaB-/IeHbl B Tab/uiie 5.3.

Tabnuiia 5.3 - Pa3gensl AUCLATIIMHBI M MEXKUCIMIUIMHAPHBIE CBSI3U

Ne HaumeHoBaHue aucLUIUIMH

Ne pa3zenoB faHHOW AUCLUTUTMHBI, [I7IsT KOTOPBIX He00X0AUMO
n3yueHre 00eCreurBaroUX U 00eCreunBaeMbIX AUCLIUTUIAH

1 2 3 4 5)

6

7
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[TpepmecTsyrolye JUCLUATIIMHBI
1 |BakyywmHble U I/1a3MeHHbI
aryy € 1 I1a3MEHHbIE + + + + + + +
TIpUOOpPBI U YCTPOKNCTBA
2 |Marepuasbl 371eKTPOHHOW TEXHUKH + + + + + + +
3 | OCHOBBI BaKyyMHBIX TEXHOJIOTUM + + + + + + +

5.4. CoOTBeTCTBHE KOMIIETEeHI[HH, () OPMHPYeMBbIX NMPH W3yYeHHH JUCHUIUIMHBI, H BU/J0B 3aHATHH
COOTBeTCTBHE KOMIETEHIMH, (HOPMHUDPYEMBbIX TPU W3yUEHWUW JUCLIAIIUIMHBI, U BUJOB 3aHATHN
TIpe/iCTaB/IeHo B Tabmwiie 5.4

Tabmua 5. 4 — CoOTBeTCTBMe KOMMETeHLMM W BHUJOB 3aHATHH, (OPMHUPYEeMBIX TIPU H3yueHUU
VCLIUTITUHBI
Buapl 3aHaTHI
x £
= S
= = 'S
= T =%
= ) =
T 0 )
3} = u T
= = < 5 @DOopMBbI KOHTPOJIA
E < 5 5
= & o =
S 5 &
N = o
> 3
z S
= =)
@)
[1K-8 + + + KoHTposnbHast paboTa, JlomaiiHee
3aganue, OTueT 1o
VH/VBU/IyaJIbHOMY 3a/laHuIo,
KoHCcTiekT camomnoAroToBKy,
Ornpoc Ha 3aHATUSIX
ITK-9 + + + KonTtpospHast pabora, /JJomariiHee
3ajianue, OTueT 1o
VH/VBUyalbHOMY 3a/laHuIo,
KoHcrekT caMonoAroToBky,
Onpoc Ha 3aHITUAX

6. IHTepaKTHBHbIE MeTOABI ¥ (OPMBbI OpPraHU3aIUH 00yUeHHs
TexHO/MIOTUM WHTEPAKTUBHOTO OOyueHWs TpU pa3HbIX (OpMax 3aHATUN B uyacaxX TPHUBEJEHbI B
Tabmumie 6.1
Tabsuria 6.1 — TexHOIOTMM UHTEPAKTUBHOTO 00yUYeHUst TIPY Pa3HbIX (hOpMax 3aHATHH B uacax

VHTepakTrBHbIE pakTHYecKre | VIHTepakTHUBH
MeTtoabl Bcero
3aHATUSA ble JIEKL[UU
8 cemecTtp

IIpe3eHTaru € UCMOIb30BaHUEM 18 18
CalJIoB C 00CYKeHHEM

Pabota B koMaHje 14 14
Pellienne cuTyaljMOHHBIX 3a/a4 4 4
Wroro 3a cemecTp: 18 18 36
Wtoro 18 18 36

7. JIabopaTopHbIA MPAKTHKYM
He npenycmotpeno PYII

8. IIpakTHUecKue 3aHATHS
CopeprkaHye MpaKkTUUeCcKruX paboT npuBeseHo B Tabmuie 8.1.
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Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT

3 <]
g Z E
3 = =
Z > 3
Ha3sanus paszesnos CopeprkaHye NpakTUYeCKUX 3aHATUN § = = GE
=
= | Bz
- e ~
8 cemecTtp
1 BakyymHasi TeXHOIOTHSI ITpoekTrpoBaHue Oe3Mac/ITHbIX 2 [TK-8, TIK-
BaKyyMHBIX CHUCTEM Ji/Is1 TEXHOJIOTUU 9
TIPOM3BO/ICTBA TIPUOOPOB OTTHUECKOM
3JIeKTPOHUKH
Ntoro
2 PacueT BaKyyMHBIX CUCTeM PacueT 6e3mac/siHON BaKyyMHOM 4 [TIK-8
CUCTEeMBI /IJIsl TEXHOJIOTUH MPUOOPOB
ONTHUYECKOW 3/IeKTPOHUKU
(MHOVBUYyaTbHOE 3a/laHue)
Nroro 4
3 [TogroroBka m3gennui K IIpoekTrpoBaHUe NOATOTOBUTE/IBHBIX 2 [TK-8, I1K-
TeXHOJIOTUYeCKUM OllepaLysiM oriepaLu Ji71si TeXHOJOTUU ITPUO0pOB 9
OINTHUYECKOW 3JIeKTPOHUKH
Ntoro
4 TIneHouHasi TeXHOJIOTHS], SMUTaKCUs | PacueT snekTpodu3nuecKrx rnapaMmeTpoB 4 [TK-8, ITK-
HMCTOYHMKOB YaCTUL] [/l TEXHOJIOTHUH 9
NPUOOPOB ONTHUYECKOM /1eKTPOHUKH
Ntoro
5 Copb1irioHHbIe U lecopOIfoHHble | Pacuet copOiuu u fiecopOiuu rasa st 4 ITK-8, ITK-
TIPOLIeCChI TEXHOJIOTHU TIPUOOPOB ONTHYECKOM 9
3JIEKTPOHUKU
Ntoro 4
7 Pa3paboTKa MHCTPYKI[UH T10 PekoMeHaruu 1o pa3paboTke 2 ITK-8, ITK-
9KCII/IyaTaliy UCII0/Ib3yeMbIX WHCTPYKLWH JI/Is1 TEXHOJIOTHH Pa3pabOTKU 9
TeXHUUEeCKOro 000py0BaHUS U NIpUOOPOB ONTHYECKOU 3/IEKTPOHUKH
MPOTrPaMMHOTO 00ecIieueHust JiIst Vroro 2
00C/Ty>KUBAIOIIIETO IepCoHalIa.
Wroro 3a cemecTp 18

9. CamocrosiTesibHast padoTa
Buibl camocTosiTesbHOM paboThl, TPYAOEMKOCTh 1 (hOpMUpyeMble KOMIIeTEeHLIMH TIpe/|CTaB/IeHb! B
tabmuie 9.1.
Tabmuua 9.1 - Busibl camocTosITeIbHON paboThl, TPY0eMKOCTb U (popMHUpyeMble KOMITeTEHL[UU

A z
5 =
o S E’
Bu/bl CaMOCTOSITEILHOH | >

Haspanust pa3nenoB g " = DOpMBI KOHTPOJIS

paboTel S g g
=S 2 =
o o 2

= ©

8 cemecTtp
1 BakyymHas TexHonorust |[loaroroska K 4 |IIK-8, JomaiiiHee 3azianue,
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NIPaKTUYeCKUM 3aHATHSM,
ceMuHapaMm

[TK-9

KoHcriekT
caMoroAroToBku, Ompoc
Ha 3aHATUSIX

ITpopaboTKa JIeKIOHHOTO 1
Marepuasa
Ntoro
2 PacueT BaKyyMHBIX IToaroroBka K [1K-8, JomaitiHee 3aziaHue,
CUCTeM MpaKTU4ye CKUM 3aHATUSM, [1K-9 Koncriekr
ceMHHapam CaMOIIOATOTOBKH,
KoHTposbHas pabota
ITpopaboTKa JeKIIMOHHOTO 1 o p p ’
MPOC Ha 3aHATHUSAX
marepuasna POC Ha 34 ’
Otuer 1o
Wtoro 9 VIHJVBU/lya/IbHOMY
3a/laHUI0
3 IlogroroBka usgenuii K | [logroToBka K 4 I1K-8, JomarirHee 3aanue,
TeXHOJIOTMYe CKUM MPaKTUYEeCKUM 3aHATUSIM, [1K-9 Koncriekr
ornepauusam ceMHHapam caMonoZAroToBku, Omnpoc
Ha 3aHATUSIX
[TpopaboTKa /IeKLIMOHHOTO 1 a3a
Marepuasa
Utoro 5
4 TlnenouHast TexHosiorus, [loaAroroBka K 6 I1K-8, [omaiiiHee 3aziaHue,
3MUTAKCUSA [IPaKTAYe CKUM 3aHATUSAM, [1K-9 KoHcriekt
ceMHHapam CaMOMOJTOTOBKH,
KonTposibHas T
ITpopaboTKa JIeKIMOHHOTO 1 OO ponbHas paGora,
MPOC Ha 3aHATHAX
MaTepuasna p ’
Otuer 1o
Wtoro 7 VHVBU/1yaJIbHOMY
3a/laHUIo0
5 CopO1MoHHbIe U [ToaroroBka K 5 |IIK-8, [omariHee 3azianue,
JleCopOIMOHHBIe MPaKTUYECKUM 3aHSATUSIM, ITK-9 KoHncriekT
TIPOLIeCChbl ceMHHapam caMoroAroToBku, Ompoc
[TpopaboTKa 1eKIIMOHHOTO 1 Ha 3aHATUAX
Marepuasa
Ntoro 6
6 Ceptudukanus ITpopaboTKa JIEKIJMIOHHOTO 1 [1K-8, KoHcriekt
TeXHUYeCKUX CpPeZiCTB, Marepuasa [1K-9 CaMOIIOATOTOBKU
WUCTEeM, T B
CUCTeM, POL[eCCOB, Vitoro 1
obopyoBaHus 1
MaTepuasioB
7 Pa3paborka uHcTpykumii | [TogroroBka K 2 |TIK-8, [JomaiiiHee 3asaHue,
I10 3KCIUTyaTaLiu [paKTUYeCKUM 3aHATUSM, [1K-9 KoHcriexkr
HCI0JIb3yeMbIX CceMUHapam caMoroAroToBku, Ompoc
TE6XHI/IIIECKOFO TpopaBoTKa JIeKIHOHHOrO 1 Ha 3aHATUSX
BaHUS U
0bOpyA0Bd Marepuasa
[POrpaMMHOI0
obecrieueHust st Wtoro 3
00CITy)KUBAIOILIETO
riepcoHaria.
Wtoro 3a cemecTp 36
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Hrtoro

36

He npegycmorpeno PYII

10. KypcoBas pabora

11. PeliTMHrOBas cucTeMa AJIA OL[€HKH YCII€eBd€MOCTH CTYAEHTOB

11.1. Ban/jbHbIe OLeHKH /11 3/IEMEeHTOB KOHTPOJIsl
Tabmuiia 11.1 — banibHbBIe OLIEHKH /s 37IEMEHTOB KOHTPOJIS

o . MakcrmanbHbIN
. MakcyManbHbIN MakcyManbHbIN
DneMeHThI yueOHOM 0asin 3a mepuo/, Bcero 3a
6am1 Ha 1-yro KT c| ©6ann 3a nmepuof,
JleaTeIbHOCTH mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
8 cemecTtp
HomauiHee 3afaHue 10 10 10 30
Koncniekr 3 3 3 9
CaMOITIOZIrOTOBKH!
KonTposbHast pabora 10 10 10 30
Oripoc Ha 3aHATHAX 4 4 4 12
Otuer 1o 19 19
VIHJMBU/1YaJIbHOMY
3a[JaHUI0
Ntoro Makcumym 3a 27 27 46 100
TIepUoz,
Hapacraroiym utorom 27 54 100 100
11.2. ITepecuet 0a/I/I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[Tepecuet 6asyIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/eH B Tabmumie 11.2.
Tabnuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKU
banel Ha jaTy KOHTPOIBHOM TOUKH Onenka
> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5
Ot 70% no 89% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 4
Ot 60% 10 69% OT MakCcHMMaabHOW CyMMBbI OasioB Ha gary KT 3
< 60% OT MakCMMabHOM CyMMbI OaiioB Ha fgaty KT 2

11.3. ITepecueT cymMmMbI 6a/1/10B B TPAAMIUOHHYIO U ME)XAYHAPOAHYIO OL[€HKY

ITepecueT cymMbl 6a/UIOB B TPAAWLIMOHHYIO U MEXAYHAapPOAHYIO OL|eHKY TpeJcTaB/ieH B Tabsuiie

11.3.

Tabsmura 11. 3 — ITepecueT CyMMbI Oa//IoB B TPAJIUIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroBast cymMmma 6asios,

Orenka (I'OC) YUWTBIBAeT yCIeLIHO CaHHbIN Ouenka (ECTS)

3K3aMeH

5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrMyHO)
85-89 B (oueHb x0poi110)

4 (xopo1o) (3a4TeHo) 75 -84 C (xopo1o)
70 - 74
— D (yzoBI€TBOPUTEJILHO)

3 (YyAoB/1eTBOPUTEBHO) (3aUTEHO) 60 64 E (HocpeAcTeerHo)
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2 (Hey[0B/IETBOPUTENBLHO) (He

3auTeHo) Huke 60 6ammoB F (HeyzmoBieTBOpUTEJIEHO)

12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCHUILTHHBI

12.1. OcHoBHas 1uTEeparypa
1. BakyymHble W CIieljda/ibHbie BOTIPOCHI TEXHOJOTWM TPUOOPOB KBAaHTOBOW W OMNTHYECKOU
3/IEKTPOHUKM: YueOHOe TmiocoOue [y cTyneHTOB HampaBneHus «210100.62 — OnekTpoHuKa u
HaHO3/eKTpoHuKa» / OpnukoB JI. H. - 2013. 103 c. [DnekTpoHHbIM pecypc] - Pexxum pocrtyna:
http://edu.tusur.ru/publications/3436, nara obpaujenus: 21.01.2017.
2. TexHosorusi MpUOOPOB ONTHUECKOM 3/IEKTPOHUKU U POTOHUKH: YueOHOe rmocobue / OpivKoB
JI. H. - 2012. 87 c. [9nekTpoHHbI pecypc] - Pexxum foctyma: https://edu.tusur.ru/publications/1543, nata
obpamenus: 21.01.2017.
3. OCHOBBI TEXHOJIOTUW ONTUYECKUX MaTepuasioB W uszenui. Yacte 1: YuebHoe mocobue /
OpmikoB JI. H. - 2012. 88 c. [DnekrpoHHbli pecypc] - Pexum  pocrtyna:
https://edu.tusur.ru/publications/1345, nara obpamenus: 21.01.2017.

12.2. lono/siHuTe/IbHAA IUTepaTypa

1. CneuuanbHble BOMPOCHI TeXHOJOruu: yuebHoe mocobue / JI. H. OpnukoB; denepanbHoe
areHTCTBO 10 oOpa3oBaHuio, TOMCKUEH TOCY/apCTBEHHBI YHUBEPCUTET CUCTEM VIIPABAEHUS W
paauosnekTpoHuky, Kadeapa snekrponHbix rpubopos. - Tomck : TYCYP, 2007. - 229 c (Hamuuue B
oubmioreke TYCYP - 51 3Kk3.)

2. MornekynsipHo-ydeBasi anuTakcus : yuebHoe rocobue / JI. H. OpmukoB ; PenepanbHoe
areHTCTBO 10 oOpa3oBaHuio, TOMCKWEH TOCYZapCTBEHHBI YHUBEPCUTET CUCTEM VIIPABAEHUS W
paauosnekTpoHukH, Kadeapa snekrponHbix mpubopos. - Tomck : TYCYP, 2007. - 107 c¢ (Hamuuue B
oubmioreke TYCYP - 50 3Kk3.)

3. TIporeccbl MUKpPO- ¥ HAHOTEXHOJIOTHH : yueOHOe Tiocobue aisi By3oB / T. U. Janununa [u fap.
] ; denepasmpHOE areHTCTBO 10 00pa3oBaHMIO, TOMCKWI TOCYZApCTBEHHBI YHUBEPCHUTET CHUCTEM
yIipaB/ieHUs] U pafiuo3/eKTpoHuKU. - Tomck : TYCYP, 2005. - 316 c ISBN 5-86889-244-5 (Hanuuue B
oubmioreke TYCYP - 103 3K3.)

12.3 Yue0HO-MeTOAHUYECKHE ITOCO0H

12.3.1. O6sa3aTebHBbIE YUeOHO-MeTOHYEeCKHE MoCo0ust

1. CneuuanbHble BOTIPOCHI T€XHOJOTMU MPUOOPOB OMTHUECKOW 3/1eEKTPOHUKH: MeToandyecKkue
yKa3aHWss K TIPaKTHUYEeCKMM 3aHATHUSIM W CaMOCTOSITe/IbHOM paboTe it CTY[AeHTOB HarlpaBJIeHHUsI
210100.62 — "DnekTpoHrKa U HaHO3MeKTpoHUKa" / Opnukos JI. H. — 2014. 32 c [D/1eKTpoHHbBIN pecypc] -
Pexxum poctyma: http://edu.tusur.ru/training/publications/4072, nata obpamjenus: 21.01.2017.

2. CrenpanbHble BOMPOCHI TEXHOJIOTHM TIPUOOPOB KBAaHTOBOM 37€KTPOHUKH: MeToauueckre
yKa3aHWs K TIPaKTHUYEeCKMM 3aHATHUSIM W CaMOCTOSITeJIbHOM paboTe il CTY[AeHTOB HarlpaBJIeHHUsI
210100.62 — "DnekTpoHrKa U HaHO3MeKTpoHUKa" / Opnukos JI. H. — 2014. 32 c [D1eKTpoHHBIN pecypc] -
Pexxum poctyma: http://edu.tusur.ru/training/publications/4073, nata obpaujenus: 21.01.2017.

12.3.2 YueOHO-MeToAMYECKHE TTOCO0UA /1A JIMI] C OTPAHHUYEHHBIMHM BO3MO)KHOCTSIMH 3/[0POBbS

YueOHO-MeTOANUECKHE MaTepHasbl [l CAaMOCTOSITe/TbHOM U ayJUTOPHOU PaboThl 00yUaroIuxcs
Y3 UKMC/a WHBA/IWJOB MPeJOCTaB/sIOTCS B (POpMax, aflaiTUPOBAHHBIX K OrpaHUUYEHHUsIM WX 3[0POBbSI U
BOCIIpUSTHS MH(MOPMAaLUK.

JIIs1 UL ¢ HapylIeHUsIMU 3PeHusI:

- B (popMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B IleyaTHOW (hopMe yBeIMYeHHBbIM IIPUPTOM.

JI/Is1 UL ¢ HapyLIeHUsIMHU C/TyXa:

- B (popMe 3/IeKTPOHHOTO I0KYMEHTa;

- B reuatHo opme.

JIJIs1 ML ¢ HapyLIeHUsIMU OMOPHO-BUraTe/IbHOTO anmnapara:

- B (popMe 3/IeKTPOHHOTO I0KYMEHTa;

- B TeuatHo (opme.
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12.4. ba3bl JaHHBIX, TH)OPMAIHOHHO-CIIPABOYHbIE, TOUCKOBbIE CHCTeMBbI U Tpefyemoe
NporpaMMHoe obecrieueHue
1. OG6pa3soBareybHBIN TOpTa yHUBEpcUTeTa, OMO/IMOTeKa yHUBEpCUTeTa

13. Marepua/ibHO-TeXHHYECKOe o0ecreueHre JUCIHIUTHHBI
13.1. O6uue TpeGOBaHMsA K MaTePHA/IbHO-TEXHHYECKOMY 00eCreyeHUI0 JUCIUTUTHHBI

13.1.1. Marepua/ibHO-TEXHUYECKOEe 00ecrieueHue /IS JIeKIIMOHHbBIX 3aHATHI
[t poBe/ieHus1 3aHATHN JIEKL[MOHHOTO TUIIA, TPYMIOBLIX W WHAUBUAYaJbHBIX KOHCY/bTALUM,
TEKyIIlero KOHTPO/JSI W TIPOMEKYTOUHOM aTTecTal[uM WCIoib3yeTcss yueOHass ayauropusi 108, ¢
KOJTMUECTBOM II0CA/IOUHBIX MeCT He MeHee 22-24, obopymOBaHHasi IOCKOW M CTaHAApPTHOW yueOHOM
Mebesibio. ViIMeroTcst HarvisiHbIe TTIOCOOHS B BHZe Mpe3eHTal[|i 110 JIeKI[MOHHBIM pa3ziesiaM AUCLIUTLTAHBL.

13.1.2. Marepua/IbHO-TEXHHYECKOe o0ecreueHne I NPAKTHYeCKUX 3aHATHH

s TIpoBefieHUs] TIPAKTUYECKUX (CEMHHAPCKUX) 3aHSTHM WCIO/Ib3yeTCsl ydeOHasi ayAuTOpHs,
pacriosioxkeHHasi 1o azgpecy 634034, Tomckast obsactb, T. ToMck, BepimnuHa ynvua, 1. 74, 1 sTax, ayz,.
108. CocraB obopyznoBanusi: YuebHasi mebesnb; Jlocka MarHUTHO-MapkepHasi -1mrt.; KommyTarop D-Link
Switch 24 port - lwT.; Komnbtorepsl knacca He Hiwke [I9BM INTEL Celeron D336 2.8I'T1. -2 mir.
Vcnonb3yercs MIIEH3MOHHOE TIPOrpaMMHOe obecrieueHue, TakeThl Bepcueid He Hwke: Microsoft
Windows XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows
Server 2008 R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft Office Access
2003; VirtualBox 6.2. Vmeercs momeleHUsl [jisi XpaHeHHSI W TIPOGHIAKTHUECKOTO OO0C/TyKHUBAHUS
yueOHOro 060py/I0BaHMSI.

13.1.3. MaTepua/ibHO-TeXHHYeCKOe o0ecrieueHue /Jjisi CaMoCTOsITe/TbHOH PadoThI
[nsi camocTosTeNlbHOM paboThl HCTONb3yeTcss yuyeOHasi ayauTOpusi (KOMITBbIOTEDHBIM Kiacc),
pacriosiokeHHass 1o afpecy 634034, r. Tomck, yn. Bepumnuna, 74, 1 stax, ayn. 108. Cocras
obopyznoBanusi: yuebHass Mmebenb; KOMITbIOTephI Kiaacca He Hwke [IDBM INTEL Celeron D336 2.8I'T1j. -
2 mrT.; komrbioTephbl ToAkmoueHsl K cetu UHTEPHET u obecneunBarOT AOCTYI B 3/IEKTPOHHYIO
MH(OpMaLMOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEpCUTETa.

13.2. MarepuaibHO-TEXHHYECKOe 00ecnedyeHne JUCIMITTHHBI /IS JIUI] C OTPaHUYeHHbIMH
BO3MO)XXHOCTSAMM 3/J0POBbSI

OcBoeHMe JUCIUTIIMHEI uriaMu ¢ OB3 oCylecTB/IsS€TCS C UCTIOB30BAaHUEM CPEICTB 00yUYeHUs
00I11ero 1 CrieriabHOTO Ha3HAUeHUs].

[lpu oOyyeHUM CTyAE€HTOB C HapPyLIeHHSIMH CJIyXa TIPeAyCMOTPEHO UCIO/Ib30BaHUe
3BYKOYCH/IMBalOllleld anmaparypbl, MY/JbTUMEeAUNHBIX CPeACTB W [JPYrMX TeXHUUeCKUX CpefCTB
nipreMa/miepesiaud yueOHoOH MH(OpMAaIK B AOCTYIHBIX (popMax fijisi CTYZAEHTOB C HApYIIeHUsMHU CJTyXa,
MOOUIBHONM CHUCTeMBbl OOyueHMs [Ii CTYAEHTOB C HWHBAIMAHOCTBIO, TIOPTAaTHBHOW WHYKI[MOHHOMN
CHCTeMBl. YueOHasi ayZJUTOPHUs, B KOTOPOW OOy4arOTCsS CTY/IeHThl C HapyllleHHeM ciyxa, 060pymoBaHa
KOMIMBIOTEDHOW TEeXHUKOM, ay[JMOTeXHUKOW, BUJEOTEeXHWKOW, 3/eKTPOHHOW [JOCKOW, MY/JIbTUMeIUNHOMN
CUCTEMOH.

[Tpy oOyueHWM CTYJEHTOB C HAPYIIeHUSIMH 3PEHHSMM T[IPeJyCMOTPEHO WCII0/Ib30BaHle B
JIEKIIMOHHBIX U yUeOHBIX ayIUTOPUSIX BO3MOXKHOCTH TIPOCMOTPA y/laleHHbIX 00beKTOB (HarpyuMep, TeKCTa
Ha ZI0OCKe WM CJlalifia Ha 9KpaHe) NP TTIOMOIIY BU/le0yBeTnunTeiel /s y/la/leHHOTO TTPOCMOTpa.

[Tpu o0yuyeHUH CTY[EHTOB C HApyILIeHUSIMH OMOPHO-JBUraTe/ILHOTO amnmapara HCIOb3yHTCS
anbTepHaTHMBHbIE YCTPOMCTBA BBOJAa MUH(OpMAalLMM U [Ipyryde TexHUYecKhe Cpe[CTBa IpHeMa/riepefauun
yueOHOUM MHGbOpPMAIMK B JOCTYIHBIX (opMax il CTYAE€HTOB C HapylIeHWSMU OTOPHO-BUraTeTbHOTO
ammapara, MOOM/TLHOM CHCTeMbl 00yUueHUs /IJIs1 JTFOJied C MHBATMIHOCThIO.

14. ®oHA OLIEHOUYHBIX CPe/JCTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLIEHOYHBIX CPEJACTB M METOANUYECKHE PeKOMeHJal[uH
@OHJ, OLIEHOUHBIX CPEACTB W THUIIOBble KOHTDOJIbHBbIE 3a/laHUs, WCMOJb3yeMble [Jis OLIeHKH
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIVIeHHbIX 3a JUCLUIUIMHOW KOMIIeTeHLIUM TMpH TpOBeJeHUN
TeKyIIel, TIPOMe>KyTOUHOM aTTeCTal[|iy 10 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOKEHHUH K paboueii porpaMMe.
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14.2 TpedoBaHus K (POHY OLIEHOUHBIX CPE/ICTB /AJ/IfA JIUI] C OTPAaHUYEeHHBIMH BO3MO)KHOCTAMH

30pOBbA

,Z[J'IH CTyJeHTOB C HWHBAJIMJHOCTBIO IMPeAYyCMOTPEHbI MOOIIO/IHHUTE/IbHbI€ OIl€éHOYHbIe CpeaCTBa,
rnepeyveHb KOTOPBIX YKd3dH B Ta6111/1ue.

Tab6smna 14 — JlonoTHUTE/TbHBIE CPeCTBA OLeHMBAHUS

VISl CTYAEHTOB C HHBA/IMIHOCTHIO

Kateropuu cTyzieHTOB

Bu/ibl IOTIO/THUTETBHBIX O1[@eHOUHBIX
Cpe/iCTB

@®opMbI KOHTPOJISL ¥ OL[eHKH
pe3y/bTaToB 00yueHUst

C Hapy1lieHUsAMU
clyxa

TecTbl, MUCbMEHHBIE CAMOCTOSITE/TbHbBIE
paboThI, BOTIPOCHI K 3aYeTy,
KOHTPOJIbHBIE PabOTHI

[Tpeumyl1ieCTBEHHO NTMCbMEHHas!
NIpOBepKa

C HapylieHusIMuU
3peHus

CobecezioBaHue 110 BOIIPOCaM K 3auerTy,
OIpOC M0 TepMUHAM

[TpeumyliieCTBEeHHO yCTHas IIPOBepKa
(MHAUBUAYATBHO)

C HapylieHUAMU
OIOpPHO-
JIBUTaTe/IbHOr0
anrapara

PelieHue JUCTaHLMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEeHHbIe
caMocCTosATe/IbHbIe PabO0ThI, BOMPOCHI K
3ayeTy

[TpenMy111eCTBEHHO AUCTAHL[MOHHBIMU
MeTOoZaMU

C orpaHuyeHUsIMU 110
o01ieMe TUIUHCKUM
MOKa3aHUsIM

TecCTbl, NMCbMEeHHbIE CAMOCTOSITe/IbHbIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTPOJ/IbHBIE PabOThI, YCTHBIE OTBETHI

[IperMyliieCTBEHHO IPOBepKa
MeTO/IaMU, UCXOZS U3 COCTOSIHUS
o0yuarolrierocst Ha MOMEHT TPOBEPKHU

14.3 MeToguueckHe peKOMeHJalMy 110 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPAaHUYeHHBIMU
BO3MO)XHOCTSIMH 3[{0POBbSI

Ons crynentoB ¢ OB3 mipegycMmarpuBaeTcst AOCTynHas ¢opMma TIpeoCTaB/ieHusl 3aaHui
OLIEHOUHBIX CPe/ICTB, 8 UMEHHO:

B MeyaTHOU (hopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpU(TOM;
B (hopMe 3/1IeKTPOHHOT'0 JOKYMEHTa;

METO/IOM UTeHHsI aCCUCTEHTOM 3a/jaHusl BCIYX;
TIpe/ioCTaBIeHHe 3a/laHusl C UCIIOMb30BaHKEM CypZoIiepeBo/ia.

CTyneHTaM C WHBA/JIMIHOCTBIO YBe/IMUMBAeTCs BpeMsi Ha TOJATOTOBKY OTBETOB Ha KOHTPOJIbHbIE
BOMPOCHL. [I1s1 TakKuX CTy[eHTOB MpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaB/ieHUs] OTBETOB Ha

3d/laHHsA, a MMEHHO!

MMMCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMIIBIOTEDE;
HabOp OTBETOB C MCI0/Ib30BaHUEM YC/IyT aCCUCTEHTa;
TnpeJicTaB/ieHre OTBETOB YCTHO.

I[Tpouienypa orjeHMBAaHUSI pe3y/IbTaTOB O0yuYeHHs] MHBAIWZOB T0 JUCLIMIUIMHE TpefyCMaTpyBaeT
rpefj0CTaB/ieHre uHGopMaluu B (opMax, aZjalTHPOBAHHBIX K OFPaHUYeHUSM UX 3[J0POBbsI U BOCTIPUATHS

VMH(pOopMaLu:

I[J'lﬂ JIMI] C HAPYII€HUAMMH 3PEHUA:

B (hopMe 371eKTPOHHOTO [JOKYMEHTa;
B IleyaTHOW (hopMe yBeIMYeHHBIM IIPUPTOM.

Jinisi iuL ¢ HapyLIeHUusIMM cjIyxa:

B (hopMe 3/71eKTPOHHOTO [JOKYMEHTa;
B reuatHo opme.

I[J'IH JINIY C HAPYII€HHUAMH OIIOPHO-ABUI'ATE€/IBHOI0 arrdpdra:

B (hopMe 3/IEKTPOHHOTO JOKYMEHTa;
B TeuaTHoi (opme.

[Tpu HeobXoAMMOCTH /1/1s1 00YUArOIUXCSI C MHBAJIMAHOCTBIO TPOLie/lypa OLleHWBaHUs Pe3y/ibTaToB
00y4eHHUsT MOXKET ITPOBOJJUTHCS B HECKOJ/ILKO 3TArlOB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

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

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
Crnenua/jibHbIe BONPOCHI TEXHOIOTUH MTPUOOPOB ONTHYECKOH Y1eKTPOHUKH

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noArotoBku (crneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpasnenHocts (ripo¢uns): KBaHTOBasi 1 onTHYeCKas 3/1IeKTPOHHKA

dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 4

Cemectp: 8

YuebHbIi 171aH Habopa 2015 roga

Pa3paboTumku:
— npodeccop kad. 311 Opnuxkos JI. H.

3aueT: 8 cemecTp

Tomck 2017
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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 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

MeTpoJsioruueckoe obecrieyeHye poOM3BOACTBA
MaTepuyasioB Y U3/leJIi 3JIeKTPOHHOU TeXHUKHU

orepauui.;

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
[1K-8 CTIOCOOHOCTBIO BBITIO/IHATL PA0OTHI 110 HokeH 3HaTh (hr3UUeCcKye MPUHIUTIBI
TeXHOJIOTUYeCKOW MOJTOTOBKe NIPOM3BO/ICTBA (opmMupoBaHusi TPUOOPOB ONTHYECKOM
MaTepurasioB Y U3/ie/Iii 3/IEKTPOHHOU TeXHUKM | 3JIEKTPOHUKW Y HAHO3JIEKTPOHUKWY;
[TK-9 TOTOBHOCTBIO OPraHU30BLIBATEH OCHOBHBIE TIPUEMEI TIOCTPOCHHA

M0CJ1e[|0BaTeIbHOCTEN TEXHOIOTMUeCKUX
oreparuii npu GopMUPOBaHUU U CUHTE3e
ONTHUYECKHUX MaTepPUasoB; a TAKXKe
MeTpoJioTuuecKoe obecrieyeHue
TIPOM3BOZCTBAa MaTepuasoB U U3fenui
3/71eKTPOHHOM TEXHUKM ;

[o/mKeH yMeTb OpHeHTUPOBATHCS B
MHOT000pa3uy MeTPOJIOTUA COBPEMEHHBIX
TeXHOJIOTHH, IPUMeHsIeMbIX TIPU
TIPOM3BO/ICTBE TIPUOOPOB OITHYE CKOM
3/IeKTPOHUKU U HAaHO3/IEKTPOHUKH;
pa3pabaTkiBaTh MPUHIUTTHA/IEHBIE CXEMBI
10CJ1e[j0BaTeIbHOCTE!N TEXHOIOTMUeCKUX

[omkeH BNa/ieTh OCHOBHBIMU HaBbIKaMU
aHaJiM3a JOCTOMHCTB U HeZI0CTaTKOB
M3BeCTHBIX TEXHOJIOTUM (POPMUPOBAHUS
OINTHYEeCKHUX MaTepUasoB Ha eMeHTax
ONTUUECKOM /IEKTPOHUKH.;

OO1e XapaKTepUCTHKH Tl0Ka3aresneld U KpUTepueB

nipYBeZieHbI B Tabmuie 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUSI KOMIIETEHIIHIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnangets

OTMMUHO (BBICOKMM
YPOBEHD)

Ob6nagaet (hakTHUe CKUMU
Y TeopeTHue CKUMH
3HAHUSIMU B TIpeJiesiax
n3yJaeMoii 0bmacTy ¢

OO6sazsaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /IS Da3BUTHS
TBOPUECKHX PElLIeHHH,

KonTponupyet paborty,
TIPOBOJUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI

YPOBEHD)

TIPOLIeCChI, 001IHe
TIOHSITHS B TIpe/iesiax
r3yuaemoii obsactu

MpaKTUUeCKUX yMeHHWH,
TpeOyeMbIX ZIJIs pelleHust
orpeie/ieHHBIX MpobeM B
obs1acTv UccieOBaHuUs

MOHMMaHNeM TPaHHUI] abcTparpoBaHus
MIPUMEHHUMO CTH nipobsiem
Xopotuo (6a30Bbiii | 3HaeT ¢dakThl, NpuHLUMLI, | O6agaeT Arara3oHOM BepeTt 0TBeTCTBEHHOCTH 3a

3aBepllieHue 3a/lau B
WCCJIe/IOBAHUH,
TIPHUCITOCab/IMBaeT CBOe
TIOBe/IeHue K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM
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YnoBneTBoOpUTeTbH
0 (1oporoBbIv
YPOBEHb)

O6nagaet 6a30BLIMHU
00IIMMU 3HAHUSIMU

O6agaeT 0CHOBHBIMH
YMEHUSIMH, TPeOyeMbIMU
TSI BBITIOJTHEHHS TTPOCTHIX
3ajau

PaboraeT nipu ripsiMmomM
Ha0J/TFOIe NN

Tabnumia 3 — STankl

2 Peamu3anus KOMIIEeTeHI[UH

2.1 Komnerenuus I1K-8

[TK-8: criocoOHOCTBIO BBITIONHATE PabOThI TI0 TEXHOJOTHUECKOH ITOArOTOBKE ITPOM3BOZICTBA
MaTepuasioB U U3[|e/INi 3/IeKTPOHHOU TeXHUKU.

st hopMUpoBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILIeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIETeHL[UM, TpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM M UCIOJIb3yeMble Cpe/CTBa OLeHWBAHUS
TIpe/ICTaB/IeHbI B Tabmuile 3.
OPMHUPOBaHUs1 KOMIETEHLIMU U UCTIO0/b3yeMble CPeZiCTBa OLIeHUBAHUSI

(hopMHpOBaHUU U CUHTE3€
OINTHUYeCKUX MaTepuasos;

CocraB 3HaThb Y™meTb Bnagets
CopeprkaHue OCHOBHbIE MPUEeMBbI pa3pabarkiBaTh OCHOBHBIMM HaBbIKaMH
3TaroB MOCTPOeHUsI TPUHLMITHAA/IbHBIE CXeMbI | aHa/Ii3a I0CTOMHCTB U

10C/ie[j0BaTeIbHOCTel NocJiefjoBaTeIbHOCTEeN HE/I0CTaTKOB M3BEeCTHBIX
TeXHOJIOTUYECKUX TeXHOJIOTHYe CKUX TeXHOJIOTHUI
orepaLuii npu oreparyii; dhopmupoBaHUs

OMNNTUYE€CKUX MdTepHUa/ioB
Ha 3/IeMeHTaXx
3/IEKTPOHUKHU 1
HAHO3/IEKTDOHHUKH

Bunpl 3aHATHI

* lJHTepakTUBHbIE
MpaKTU4eCKue 3aHsITHs;
* JHTepakTUBHbIE
JIeKL[1Y;

* [IpakTHhueckue
3aHATUS;

* Jlekuuu;

¢ CamocTosiTe/bHast
paborta;

* VIHTepakTUBHbIE
MpaKkTUYeCKue 3aHsITHS;
* VIHTepakTUBHbIE
JIeKL1Y;

* TIpakTHUueckue
3aHATHUS;

* Jlekumu;

* CamocrosTenbHas
pabora;

* HHTepakTUBHbBIE
TpakThueCKue 3aHsATYSI;
* CamocTosTenbHas
paborta;

Wcnons3yemblie
Cpe/CTBa
OLIeHUBaHUs

* KoHnTtposbHasi pabora;
» [lomalliHee 3a/laHUeE;
* Otyet no
VIHVBUlya/JIbHOMY
3a/laHHUIO;

* Ormpoc Ha 3aHATHSAX;
* KoHcriekT

* KoHTposbHas pabora;
» JlomalliHee 3a/laHUe;
* Otyet no
VIHVBU/lyaJIbHOMY
3a/]aHUIo;

* Omnpoc Ha 3aHATUSAX;
* KoHcnekr

* JlomalliHee 3a/laHue;
* Otuer no
WH/MBU/lya/IbHOMY
3a/]aHUIO;

* 3auert;

CaMOTIOJTOTOBKHY; CaMOTIOATOTOBKWY;
e 3auert; * 3auer;
dopMyIMpOBKa MoOKasaTeseld U KpUTepHeB OLeHMBAaHUSI [JaHHOM KOMITeTeHLIUM TpUBeJleHa B
Tabmumie 4.
Tabsuria 4 — TTokasaTesu U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb Y™meTb Bnagets
OmnuHO * TBOpYECKHU * cBOOOAHO BasieeT

(BBICOKMI YPOBEHb)

* COBpeMeHHbIe TIPHeMbI
MOCTPOEHUS
TI0C/IeJ0BaTeIbHOCTeM
TeXHOJIOTUe CKUX
oriepaLyii rnpu
(dhopMrpoBaHuy U

pa3pabathiBaTh
TIPUHLIMTTHA/IbHBIE CXEMBI
0 CJIe/]0BaTe/TbHOCTEH
TEXHOJIOTHUEeCKUX
orepaLuii;

OCHOBHBIMH HdBBIKdAMH
dHadJ/IM3a JOCTOMHCTB U

HeJOCTAaTKOB U3BE€CTHbIX

TeXHOJIOTU
¢opmupoBaHus
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CHHTE3e OIITUYeCKHX
MaTepUrdJIOB;

ONTH4YeCKKUX MdTepHUd/IOB
Ha 3/IeMeHTaXx
3JIGKTPOHHKH U
HaHO3JIEKTPOHUKMH;

Xoportio (6a30BbIit

¢ OCHOBHBI€ ITpHEeMbI

* pa3pabaTbiBaTh

¢ OCHOBHBIMU HaBbIKaMH

YPOBeHb) MNOCTPOeHMS] NPUHLUIIMAIbHbIE CXEeMBI | /IS IOCTPOEHUS
10C/1e/j0BaTe/IbHOCTeH 1oc/Ie/j0BaTe/IbHOCTe N 110CJ/Iel0BATeTbHOCTH
TEXHOJIOTMYeCKUX TEXHOJIOTNYeCKUX TEXHOJIOIMYeCKUX
orepaLyii rnpu oreparLuii; onepaLui
(hopmHpoBaHKY U ¢opmupoBaHus
CHUHTEe3€e OIITHYeCKUX OIITHYECKHX MaTepuasioB
MaTepHasoB; Ha 3/1eMeHTax
3/IEKTPOHUKHU U
HaHO3/IEKTPOHUKU,
Y0BNETBOPUTENBH | ¢ THUMOBBIE MPUEMbI * paspabaTbIBaTh * 0a30BbIMU 3HAHUSIMU
0 (TIOpOroBBIi NOCTPOeHMS] NPUHIUIIMAIbHbIE CXEMBI | /IS IOCTPOEHUS
YPOBEHb) T10C/1e/|0BaTe/IbHOCTEN 1oC/Ie/j0BaTe/IbHOCTEeN 110CJIeJ0BATe/TbHOCTHU
TEXHOJIOTMYeCKUX TEXHOJIOTNYeCKUX TEXHOJIOTMYeCKHX
orepauui ; orepaLui ¢ onepaLyi ;
HCITIO/Ib30BaHUEM

CTPaBOYHOM JTUTEPATYPhI;

2.2 Komnerenuus I1K-9

ITK-9: roTOBHOCTBIO OPraHW30BbIBaTH METPOIOrMUeckoe obecrieueHre MPOU3BO/CTBAa MaTepraioB
Yl U37leJIUM 3/IEKTPOHHOU TeXHUKH.

st popMHUpOBaHUsl KOMITETEHL[MM HEOOXOAMMO OCYILeCTBUTh Psifi 3TaroB. DTamnbl (JOPMUPOBaHUS
KOMITeTEHL|UM, TpUMeHsieMble /Ui 3TOr0 BHJbl 3aHATUM U HCIIO/b3yeMble CpeACTBa OLeHWBAHMS
npe/icTaB/eHbl B TabsuLie 5.
Tabmuija 5 — Otanbl GopMUPOBaHKST KOMITETEHL[MH U UCTIO/Ib3yeMble CPeJiCTBA OLleHUBAHUS

CocraB 3HaThb YMmeTb Bnagets
CopeprkaHue (ur3nuecKuie MPUHLIUIIBI | ODUEHTUPOBATLCS B OCHOBHBIMU HaBbIKaMU
3TaroB paboTsl TpUbOpOB MHOroo0pasuu aHasv3a JOCTOMHCTB U

3JIEKTPOHUKHU U COBpEMEHHbBIX CPefiCTB He/I0CTaTKOB M3BEeCTHBIX
HaHO3/1eKTPOHUKH, MeTpPOJIOrue CKOro TeXHOJIOTUH

BKJ/TFOYAst obecrieueHus; MeTpPOJIOTUUeCKOT0
METPOJIOTHueCcKoe obecrieueHust
obecreyeHue;

Bunpl 3aHATHI

* VHTepakTuBHbIE
NpaKTUYeCKUe 3aHATHS;
* lHTepakTUBHBIE
JIeKLUY;

* [IlpakTnueckue
3aHATUS;

* Jlekuuuy;

* CamocTrosTe/bHas
paborta;

* lIHTepakTHBHbIE
MpaKTUYEeCKUe 3aHATHS;
* NHTrepakTuBHbIE
JIeKLIUY;
 IlpakTuueckue
3aHATUS;

* Jlekumu;

* CamocTrosiTe/ibHas
pabora;

* HHTepakTUBHbBIE
TpaKTUUeCcKue 3aHsITUS;
* (CamocTosTe/bHast
paborta;

Wcnons3yemble
CpeJCTBa
OLIeHUBaHUs

* KoHtposnbHas paboTa;
* JloMalliHee 3a/jaHUeE;
* Otyert 1o
VHAVBUIYaJIbHOMY
3a/IaHHIO;

* KourposnpHas pabora;
* [lomallHee 3a/iaHue;
* Ortuer no
VH/IMBU/yaIbHOMY
3a/]aHUIo;

» JloMalliHee 3aJjaHue;
* Otuet no
WH/VBU/lyaJIbHOMY
3a/laHUIO;

* 3auert;
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* Ornipoc Ha 3aHATHUSIX;
* KoHcriekT

* Onpoc Ha 3aHATHUSAX;
* KoHcnekr

CaMOIIOATOTOBKY; CaMOTMO/TOTOBKY;
* 3auerT; * 3aueT;
dopMynMpoBKa TMoOKa3aTesell U KpUTepHeB OlleHHMBAaHUS [laHHOM KOMITeTeHI|UM TpUBe/leHa B
Tabsure 6.
Tabnuiia 6 — IToka3aTeu M KpUTEPUU OL[eHMBAHMsI KOMIIETEHI[MH Ha 3Tarnax
CocraB 3HaTb YmeTb Bnagetb
OT1mnyHo * (usnyeckue * cBOOOIHO * CBODOOMHO B/IaJEeT
(BBICOKHI YPOBEHb) | TIPUHLIUITBI pabOThI OPUEHTHPOBATLCA B HaBbIKaMM aHa/Iu3a
TIpUOOPOB JIEKTPOHUKK | MHOT000pasuu JIOCTOUHCTB U
Y HAHOJIeKTPOHUKHU, COBpPEMEHHbIX HeJJ0CTaTKOB U3BECTHOIO
BKJ/IFOUasi METPOJIOTUIO; ; | TEXHOJIOTHM, MeTpOJIOTHYeCKOr0
MpYMeHsIeMbIX TIpH obecrieueHus Ajist
TIPOU3BO/ICTBE TIPUOOPOB | (hOPMUPOBAHUS

3JIGKTPOHUKH U

3JIEMEHTOB 3/IEKTPOHHUKHU

HaHO3/IEKTPOHUKHY; ; Y HAHO3JIEKTPOHUKWY;
Xoporio (6a30BbIil | * 3HaeT OCHOBHbBIE * B OCHOBHOM * B OCHOBHOM BJlajieeT
YPOBEHD) TIPUEMBI OPUEHTUPOBATHCA B HaBbIKAMU aHa/IM3a
MEeTPOJIOT Y CKOTO MHOroo0pasuu JOCTOMHCTB U
obecrieueHus. ; COBPEMEHHBIX HeJJ0CTaTKOB U3BECTHOTO
METPOJIOTUYe CKUX MEeTPOJIOrUYe CKOTO
TeXHOJIOTUH, obecrieueHust f11st
TIPUMEHSIeMBIX TIPU (bopmMHpoBaHus
TIPOM3BO/ICTBE MPUOOPOB | 3/IEMEHTOB 3JIEKTPOHUKH
3/IEKTPOHUKH U Y HaHO3/IeKTPOHUKY;
HaHO3/IEKTPOHUKY; ;
YI0BIETBOPUTE/ILH | ¢ yMeeT 6a30Bble 3HAHUS | * YMeeT MCII0/Ib30BaTh * UYACTUYHO B/IafieeT
0 (ToporoBbIv 10 METPOJIOTHY; ; TUTIOBOE HaBbIKAMM aHa/Iu3a
ypOBeHb) METPOJIOTUUYeCKoe JOCTOUHCTB U
oGopy/i0BaHue. ; HeJJ0CTaTKOB U3BECTHOIO

MEeTPOJIOTHUECKOTO
obecrnieueHust
obopynoBaHus Aist
(hopmupoBaHus
3/IEMEHTOB 3/IEKTPOHUKHU
Y HAHO3/IeKTPOHUKH;

AedaTe/JIbHOCTH,

XapaKTepU3yIOLUX 3Tarbl

3 TunoBble KOHTPO/IbHBIE 33/JaHUSA
[list pea3alivy BBILLIETIEPEUNC/IEHHBIX 3a/lad 00yUeHWs] UCITO/Ib3YIOTCS TUITOBbIE KOHTPOJIbHBIE
3aJlaHUsI WK WHBbIe MaTephasibl, HeoOXoAUMbIe /i1 OLIeHKU 3HaHWM, YMeHWH, HaBBbIKOB W (W/IH) OIIbITA

oOpa3oBaTe/IbHOM MPOrpaMMBI, B CIEAYIOIIEM COCTaBe.

3.1 Bonipocbl Ha CAaMOIOATOTOBKY
— @opMHUpOBaHKUe 3epKajl C BHEIIHUM OTPaKaroluM cj10eM M3rorosieHre akyCTO3/1IeKTPOHHOIO

(bopMHUpoOBaHUsT KOMITeTEHLIMM B TIpoliecce OCBOEHUs

y/ieMeHTa M3roToBeHre ONTO3/IeKTPOHHOTO 37ieMeHTa ©@OpMHUpOBaHKe TIPO3PayHbIX TeTI000pa3yromux
TIOKPBITHI Ha OKOHHBIX CTeK/ax ®opMHUpOoBaHUe TOYTIIPO3PaYHbIX TTOKPBITHH 10| 30JI0TO Ha KOHKPETHbIe
u3jleNdsi M3 aJIOMHUHUS, TIOJMSTH/IEHOBOM IUIeHKH, CTeksia W TA PopMHpOBaHMe TPOCBET/ISIOLIX
TIOKPBITUN Ha HUOOaTe yuTHUs MoHHOe (dopmMHpoBaHHE aHTHUOIMKOBBIX TOKPBITHI OHHOe TpaBieHUe
HHobOata suTus. V3rotoBrieHHWe BOJHOBOZIOB HAa OCHOBe LMHKA, BHUCMYTa, CBHUHI[A HA CTEK/ax.
W3rotoBnienue quddy3roHHBIX BOTHOBO/JOB Ha HU0OaTe UTHSI HA OCHOBe TUTaHa. [Iporjecc serupoBaHus
muddy3ruoHHoro BomHoBoja VoHHO-AU(@Y3MOHHBIM MEeTOA, W3TOTOB/IEHHS ONTUUYECKOrO BOJIHOBOJA Ha
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ocHoBe Menu Paspaborats mpouecc ¢opmupoBaHus npocBeT/soniero mokpeitust (Cu/MgF2/LiNbO3)
Paspaborarh MporjecC HMOHHOTO TpaBjaeHUs HaHocjosi MgF2 Paspaborarh Iporjecc jervpoBaHust
TIOBEPXHOCTH HHoOOara /1WTHs >kese3oM Pa3paboTare Tpoliecc TO/yueHHs] STMTAaKCHAIbHBIX TIEHOK
amomMuHusi PopMupoBaHMe Terio00pasyroIMX TIOKPbITHI Ha OKOHHBIX cTeknax @opmupoBaHue
KOHKDETHBIX YIIDOYHSIOIIMX ITOKPBITUM Ha KOHKPETHBIX u3Zienusax POpMUpOBaHMEe aHTUKOPPO3UHMHBIX
MIOKPBITUM Ha IUIOCKOCTSIX, TpyOax WM u3fenusx (BHyTpU WIM CHAapy)KH) YTIpOUHeHHe KOHKPeTHbIX
V3/lelMid MalllMHOCTPOeHUs (KOJIeHYaTbIX U paclipe/ie/IMTe/IbHbIX BajlOB, KOHKPETHBIX MHCTPYMEHTOB U
T.A.) HaHeceHume [eKopaTMBHBIX IIOKDPBITUH I0Z 30/I0TO Ha KOHKDeTHble W3fenus (Ha U3fesus U3
aIFOMUHMS, TTOJIMITUIEHOBOU IIJIEHKH, CTeKJIO U T.7i.) HaHeceHue BbICOKOKaYeCTBEHHBIX MTO/TyTIPO3PaYHbIX
TOHUPYIOIIMX TIOKPBITUI Ha (CTeKse, MoiuMepe Wiu KpucTamie). VMloHHas o6paboTka KOHKPETHOro
Marepuasa (TpaBjeHue, OUNCTKa, MOMPOBKa) MoguduKaliys MoBepXHOCTH M0/ AelCTBUEM UOHHOTO WU
3/IeKTPOHHOI'0 BO3ZlelCTBUS

3.2 Tembl JJOMalTHUX 3aJAHUH
— Pa3paboTka MHCTPYKI[MM TI0 3KCIUTyaTalldd HCIOb3YeMbIX TEXHHUUECKOTO 00OpyZOBaHUS U
NpOrpaMMHOr0 obecrieueHust [yt obciy)KuBaroiiero TepcoHana; CopOIHOHHBbIE W /1eCOPOIMOHHBIE
ripotieccel I1neHouHasi TexHosorus, snuTakcys; [1oArotoBka usgennii K TeEXHOJIOTMYeCKUM OrepaLysM;
Pacuet BakyymHBIX cucTeM BakyymHas TeXHOIOTHS

3.3 Tembl MHAUBHUYa/NTbHBIX 3a/JAHUU

— 1. TlareHTHBI TOMCK 1O TeMme. OmucaHue TPeUMYILECTB BBIODAHHOTO MeETO/A pelleHust
npo0/ieMbl Tiepes; APYTMMH ISl UHAUBUAYaIbHOTO 3aaHuss. OO0CHOBaHWE THIA 37IEKTPOHHO- MOHHBIX
VICTOYHVKOB JIJI1 CaMOCTOSITE/JIbHOrO 3ajaHus. [lapaMeTpbl TeXHO/JIOTMUHOCTH, JOMYCKA WU TOCaJKU B
KOHCTPYKTOPCKOM 4aCTU WHJWBU/yalbHOTO 3a/laHus. 2. MareMaTtnyeckoe MOZe/MpOBaHMe Mpolecca B
VH/VBU/1yaJIbHOM 33ZlaHUU. Y TOYHEHHBIM pacyeT BaKyyMHOM CUCTeMbl [Ji1 UHAUBUYaIbHOTO 3aJaHusl.
PacueTbl 3/1€KTPOGU3NUECKUX TlapaMeTpoB obOopygoBaHusi. CocCTaB/ieHWe TEeXHOJOTMUECKOH KapThl
mporjecca. 3. MapKeTHHTOBbIe wucciaenoBaHus. OOOCHOBaTh pBIHKK CObITa wu3fgenud. Ormumcarh
cepTU(ULIMPOBaHHbIE W He CepTU(MUIMPOBAHHBIE y3/bI B 00OpyJAOBaHWM, IIpe[jiaraeMoM B
WHIVBUAYya/bHOM 3afaHud. 4. Pa3paboTka WHCTPYKUuM 10 0e30omacHOMy BefjeHWIO paboT
TPYMEeHUTEe/TbHO K UHAUBUYaTbHOMY 3a/IaHUI0

3.4 Tembl 0OIPOCOB Ha 3aHATHUAX

— CpeactBa noyueHusi Bakyyma Zijisi IpubOpPOB ONTHYeCKOU 3/1eKTPOHUKU. OTKauHble Cpe/iCTBa
CreLraabHOrO Ha3HAYeHUs!

— PacueTbl Ha TePMETUYHOCTh B T€UEUCKAHUM U MacC- CIIeKTPOMETPUU B 00/1aCTH ONTHYECKOU
3/IeKTPOHHUKH.

— BakyymHas rurveHa Tipy MPOW3BO/CTBe TPUOOPOB OMTHYECKOM 37eKTpoHUKU. OOijasi cxema
OYMCTKH JleTasield 3/IeKTPOHHBIX PUOOPOB. VIOHHOe TpaB/ieHHe MaTephasioB

— S$lBneHMsT Ha TIOBePXHOCTM MarepyasioB  ONTUYECKOM  3JIeKTPOHUKU.  AjcopOrusi.
[IecopbuyoHHbIie rporecckl. Xemocopbuusi. Abcopbrumst. Juddy3roHHoe ra3oBbizeneHue

3.5 TeMbl KOHTPOJIBHBIX PadoT
— IlneHo4Hast TeXHOIOT WS, SITUTAKCHS
— Pacuer BakyyMHBIX CHUCTeM

3.6 3auét

— [uddy3ronnsie u OycrepHbie Hacockl. OTKauHbIe CPeACTBA CIeLMaJbHOTO Ha3HAYeHHSI

— CpeactBa usmepeHnus JjaBieHui [1orperHoCTH MpU W3MepeHNH [JaBleHu.

— Onekrpo¢usnueckre MeTopl OUMCTKU. VIOHHOe TpaB/ieHre MaTeprasioB

— Ilpotiecchl TepMHUECKOTO UCTIapeHUsl MaTepuaioB. J/IeKTPOHHO-/IyueBOe MClapeHre CIIaBoB.
[Tpotiecch! KOHJEHCAlMHY T/IEHOK.

— Xemocopbuusa. A6cop6iiust. KoHCTaHTBI paBHOBECHS. DHEPTHUsl aKTUBAL[UH MPOoIjecca

— OOo3HaueHre TUIOB 3M1€KTPOPU3NUECKUX YCTAaHOBOK 3IEKTPOHUKHM W HAHO3IEKTPOHUKHU
pa3/MuHOro (PyHKI[MOHA/ILHOTO Ha3HAYeHUs]

— IlpaBuna ycTpoicTBa 37eKTpOycTaHOBOK. [IpodunakTvka HOBbIX (hOpBaKyyMHBIX HAaCOCOB,
MeXaHUUeCKUX BaKyyMHbIX HAaCOCOB, WG dy3UOHHBIX BAKYYMHBIX HACOCOB. VIHCTPYKLIMH 110 CEPBUCHOMY
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00C/Ty)KUBAaHUIO Ppa3/IMUHBIX THIIOB BaKyyMHBIX YCTaHOBOK. CepBHCHOe 0OO0C/Ty)KUBaHWE BaKyyMHBIX
Kamep.

4 MeTtognueckye MaTepHaJibl
[nsi obecrieueHust mporiecca oOyueHHs U pellleHus 3aiad 00y4yeHUsi MCIIOb3YIOTCS CIeAyIoIye
Marepuarbl:
— MeToJuuecKhe Marepuarbl, Orpeje/siolide TMpoLeAypbl OLleHWBaHUsS 3HAaHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITa [eATebHOCTH, XapaKTepH3yIOLIMUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
CcoriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas /MTEparypa

1. BakyyMmHble W CIieljiajibHble BOTPOCHI TEXHOJOTWM TPUOOPOB KBAaHTOBOW W ONTHYeCKOU
3/IEKTPOHUKH: YueOHOe T10coOMe [y CTyzeHTOB HampaeieHuss «210100.62 — OyeKTpoHWKa W
HaHO3/1eKTpoHUKa» / OpmukoB JI. H. - 2013. 103 c. [DnekTpoHHBIM pecypc] - Pexum pgoctyma:
http://edu.tusur.ru/publications/3436, cBoOOAHBII.

2. TexHosorusi npuOOPOB ONTHUYECKOU 371eKTPOHUKHU U (HOTOHUKHK: YuebHOe rocobue / OpavKoB
JI. H. - 2012. 87 c. [OnektpoHHbI! pecypc] - Pexum pgocrtyna: https://edu.tusur.ru/publications/1543,
CBOOO/HBIM.

3. OCHOBBI TEXHOJIOTWM OINTHUECKMX MarepuasoB W m3fenuil. Yacts 1: YueGHoe mocobue /
OpmukoB JI. H. - 2012, 88 «c. [OnekrtpoHHeli pecypc] - Pexum  goctymna:
https://edu.tusur.ru/publications/1345, cBoOOAHBIIA.

4.2. lonoHUTe/IbHAA IMTepaTypa

1. CneuuyanbHble BOMPOCHI TeXHOJOTHM: yuebHoe mocobwe / JI. H. Opnukos; denepanbHoe
areHTCTBO 10 oOpa3oBaHuio, TOMCKUEH TOCY/apCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABAEHUS M
paauosnekTpoHukH, Kadeapa snekrponnbix mpubopos. - Tomck : TYCYP, 2007. - 229 c (Hanuuue B
oubmioreke TYCYP - 51 3Kk3.)

2.  MornekynsipHO-y4eBasi aMuTakcus : yuebHoe rocobuwe / JI. H. OpmukoB ; PenepanbHOe
areHTCTBO 10 oOpa3oBaHuio, TOMCKWEH TOCY/apCTBEHHBI YHUBEPCUTET CUCTEM YIIPAaBAEHUS M
paauosnekTponuky, Kadeapa snekrponnbix mpubopos. - Tomck : TYCYP, 2007. - 107 c¢ (Hanuuue B
oubmioreke TYCYP - 50 3k3.)

3. TIporecchl MUKpO- ¥ HAHOTEXHOJIOTHH : yueOHOe Ttocobue ayisi By3oB / T. U. JarunuHa [u ap.
] ; ®depepanbHOe areHTCTBO 10 0Opa3oBaHHWI0, TOMCKWI TOCYIapCTBEHHBIH YHHBEPCUTET CHUCTEM
yrpaB/eHusi U paino3eKTpoHuKU. - Tomck : TYCYP, 2005. - 316 c ISBN 5-86889-244-5 (Hanuuue B
ounbmioreke TYCYP - 103 3K3.)

4.3. Obsa3aTebHBIE YUe0OHO-MeTOHYeCKHe MoCco0ust

1. CneuuanbHble BOTIPOCHI T€XHOJOTMU MPUOOPOB OMTHUECKOW 3/IeKTPOHUKU: MeToandyeckue
yKa3aHWss K TIPaKTUUYEeCKMM 3aHATHUSIM W CaMOCTOSITe/IbHOM paboTe /il CTY[AeHTOB HarpaBJIeHUs
210100.62 — "DnekTpoHrKa U HaHO3MeKTpoHuKa" / Opnukos JI. H. — 2014. 32 ¢ [D1eKTpoHHbIN pecypc] -
Pexxum poctyma: http://edu.tusur.ru/training/publications/4072, cBoOGOAHBIMN.

2. CrenuanbHble BOMPOCHI TEXHOJIOTHM TIPUOOPOB KBAaHTOBOM 37eKTPOHUKH: MeTouueckre
yKa3aHWs K TIPaKTUUYEeCKMM 3aHATHUSIM W CaMOCTOSITe/IbHOM paboTe /il CTY[AeHTOB HarpaBJeHUs
210100.62 — "DnekTpoHrKa U HaHO3MeKTpoHuKa" / Opnukos JI. H. — 2014. 32 c [D1eKTpoHHbIN pecypc] -
Pexxum poctyma: http://edu.tusur.ru/training/publications/4073, cBoOOAHBIN.

4.4. Ba3bl JaHHBIX, THPOPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI
1. O6pa3oBaTte/bHbIN MOPTa/ YHUBEPCUTETA, OUOHMOTEKa YHUBEPCUTETA

CornacoeaHa Ha noptane N2 11064 19
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