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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI

OOyueHue CTyleHTOB OOLLMM TMPUHLMIIAM U TIOAX0/aM MPOeKTHPOBaHUs aKTUBHBIX U TTACCUBHBIX
MUKPO3/IEKTDOHHBIX KOMIIOHEHTOB U yCTPOMCTB, B ToM uucie CBY guanasoHa, C HCIIO/Ib30BaHUEM
COBpeMeHHbIX makeToB 2D- wu  3D-mpuk/iafHbBIX TporpaMM, 00ecreunBaroIUX  MPUOOPHO-
TeXHOJIOTUYeCKoe IPOeKTUPOBaHWe HOBOI'O ITOKOJIeHUs, a Takke WHTerpauuro 3Tux cpeacts ¢ CAIIP
CBUC. W3yueHWe ¥ OCBOEHHME THIIOBBIX 0a30BBIX TEXHOJIOTHUECKUX TIPOLIECCOB TIPOU3BO/CTBA
MUKPOS/IEKTDOHHBIX ~KOMIIOHEHTOB M YCTPOWCTB C HCIIOJIb30BaHWEM COBPEMEHHBIX METO/0B
MO/|eTMPOBaHUs C IPUMEeHeHHeM HOBEeMILMX MMPOrpaMMHBIX MTPOAYKTOB.

1.2. 3agaum JUCIMIIIAHBI
— Hagemute cTygeHTa CHMoCOOHOCTBIO —aHA/M3WPOBaTh COCTOSIHME —HAy4YHO-TEXHUYECKUX
npo06/ieM BO3HMKAKOIUX B X0/le MpodeCcCHOHANbHON [1esTe/IbHOCTH; CAaMOCTOSITE/IbHO pa3pabaThiBaTh
MO/IeJTi TIPOLIeCCOB U MaTeMaTHuecKue Mojenyd MpUOOpOB, CXeM, YCTPOMCTB, a TakKXKe HCII0b30BaTh
CTaHZApTHbIE MMPOrpaMMHbIE CPeJCTBAa UX KOMITbIOTEPHOTO MOZE/JUPOBaHUsI; AeMOHCTPUPOBATh HaBbIKU
paboTbl B KOJ/UIEKTHBE, TIODOXKJATh HOBBIe WZeu; pa3pabaThiBaTh TIPOEKTHYH U TeXHUUECKYHO
JIOKyMeHTaL1I0

2. MecTo pucimiuinHel B cTpyKrype OITIOII
HOucuuruivHa «[TpoekTrpoBaHue 3/1eKTPOHHOM KOMITOHeHTHOM 0a3bi» (B1.5.7) oTHOCUTCS K G6/10KYy
1 (6a30Bast yacTh).
[MpefuiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
clefyole NUCLMIVIMHBL:  KOMIBbIOTEpHble TEXHOJOTMM B HAyYHbIX MCC/Ie[0BaHUAX, MeTozbl
MaremMarrueckoro mogenupoBanusi, CATIP 371eKTPOHHBIX CXeM.

3. TpeboBaHusA K pe3ybTaTaM 0CBOEHHS JUCIUILTHHBI

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

— OK-2 crocoGHOCTBIO HCIMO/Ib30BaTh Ha TPAKTUKE YMEHHWsS UM HaBbIKM B OpraHU3alUH
MCCJIe/IOBaTe/IbCKUX U TIPOEKTHBIX paboT, B yrpaB/ieHUH KOJUIEKTUBOM;

— OIIK-1 criocoOGHOCThIO TIOHMMaTh OCHOBHBIE TIPOOJieMbI B CBOed mMpeaMeTHOH o6macT,
BbIOMpPAaTh METOAbI U CPeZCTBA UX pelleHus;

— [IIK-3 roroBHOCTBIO OCBauvBaTh TIPUHLIAIBI TUJIAHMPOBaHWSI M MeETOZbl aBTOMaTHU3aLUU
5KCIIepUMeHTa Ha OCHOBe HH(OPMAaLMOHHO-HM3MepUTe/IbHBIX KOMIUIEKCOB KaK CpeJ/iCTBa MOBBILLEHUS
TOYHOCTU U CHIDKEHMs 3aTpaT Ha ero MpoBe/leHve, OBJaZleBaTb HaBbIKAMU H3MEpeHW B pealbHOM
BpeMEeHY;

— TIK-4 cnocobHOCTbIO K OpraHM3al[ii U TMPOBeJeHUI0 SKCIIepUMeHTa/TbHBIX UCC/e/JOBaHuMN C
TIPUMeHEeHEeM COBPEMEHHBIX CPeZCTB U MeTO/0B;

— IIK-7 roTOBHOCTBIO OmpezesATh ey, OCYLIeCTB/IATh NOCTAaHOBKY 3ajad MPOeKTUPOBAHUS
3JIEKTPOHHbIX ~TNIPUOOpPOB, CXeM W YCTPOMCTB pasMMUHOro  (PyHKLMOHAJBHOTO  Ha3HayeHUs,
TIO/ITOTaB/IMBaTh TEXHUYECKHe 3a[JaHHs Ha BBITIOTHEHHe TIPOeKTHBIX paboT;

— [IK-9 criocobHOCTEI0 pa3pabaTbiBaTh IPOEKTHO-KOHCTPYKTOPCKYIO —JIOKYMEHTAaljMl0 B
COOTBETCTBHU C METOJUUECKUMH ¥ HOPMAaTUBHBIMU TPeOOBaHUSIMUY;

B pesysbraTte usyyeHus JUCLUIUVIMHBI CTYAEHT JO/DKeH:

— 3HaTh MeTO/bl pacyeTa, IPOEKTUPOBAHNUs, KOHCTPYUPOBAHUSI U MOJepHU3aLMU 3/IeKTPOHHOU
KOMITOHEHTHOM 0a3bl C WCIOMb30BaHHMEM CHCTEM aBTOMAaTH3WPOBAHHOTO TPOEKTUPOBAHUSI U
KOMITBIOTEPHBIX CPeJiCTB;

— ymerb pa3pabarbiBaTh (PU3MYeCcKWe YW MaTeMaTHueCcKue MOoiend TNpUOOPOB U yCTPOMCTB
3JIEKTPOHUKU U HAaHO3/IEKTPOHUKH;

—  BJIafeThb MeTO/aM{ MPOEKTHPOBAHUS 37IeKTPOHHOM KOMIIOHEHTHOM 6a3bl ¥ TEXHO/IOTMYeCKUX
MIPOL[eCCOB  37IeKTPOHUKM U HAHOZMEeKTPOHWKHM; MeTOoJaMM MareMaThU4yeCcKoro MOZe/MpOBaHus
TeXHOJIOTMYeCKUX MPOLIeCCOB C Le/IbI0 UX ONTUMU3aLIUU.

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYAOeMKOCTb [UCLMIUIMHBI cocTaByisieT 4.0 3ayeTHBIX €JUHUIILI W TIpPeACTaBjieHa B
tabmuie 4.1.
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Tabmura 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Bujibl yueOHOM /1esITeTbHOCTH Bcero yacos CemecTpsl
3 cemecCTp
AynuTopHbIe 3aHATHS (BCETO) 44 44
Jlekuym 18 18
[TpakTryeckue 3aHATHS 10 10
JlabopatopHble paboThbI 16 16
W3 HUX B UHTepaKTUBHOU hopme 20 20
CamocTosiTenibHast paboTta (Bcero) 64 64
OdopmiieHre 0TYETOB 10 J1TabopaTOpHBIM paboTam 16 16
ITpopaboTKa JIeKIIMOHHOTO MaTepHasa 4 4
Hanmcanue pegeparos 34 34
[ToaroToBka K nmpakTUueCKUM 3aHATUSAM, CeMHUHapam 10 10
Bcero (6e3 sk3ameHa) 108 108
[ToaroroBka 1 caua sK3aMeHa 36 36
OO0111ast TPYJOEMKOCTD U 144 144
3aueTHble EqvHULIBI 4.0 4.0

5. Coiep)xaHue AUCHMILTMHBI

5.1. Pa3jenbl JMCHUIIMHBI U BU/IbI 3aHATHMN
Pa3zesnbl AUCIUTUIMHBI ¥ BU/IBI 3aHSITHM TIPUBeEeHbI B Tabnwviie 5.1.
Tabnuiia 5.1 — Pa3genbl AUCLHUTIIMHBI U BU/IBI 3aHSATUM

= | 5 | E
= ‘g S £) g 5
3 a o 8 x 4 =
= ) w g o < GEJ =
= S 3 4 g = > 5
Ha3zeanust pa3zenoB JUCLUTIIMHBI g 5 g 5 o @ % £
= ¢ B E i i
. F g =& &E
© \s) S
[=9 o =
= = S
3 cemecCTp
1 Ni3yueHue coBpeMeHHbIX 4 0 0 34 38 |OK-2, OIIK-1,
Bo3moykHocTeit CATIP anst I1K-3, ITK-4,
TPOEKTUPOBAHUS U TEXHOJIOTUU [1IK-7, TIK-9
3JIEKTPOHHOM KOMIIOHEHTHOM 0a3bl
2 MogenupoBaHue U pacyeT 5 4 8 14 31 |OK-2, OIIK-1,
XapaKTepPUCTUK aKTUBHBIX U MTaCCUBHBIX I1K-3, ITK-4,
MUKPO3JIEKTPOHHBIX KOMIIOHEHTOB U [1K-7, ITK-9
yCTpOICTB B cpefie Sentaurus TCAD
3 M3yueHue 6a30BbIX TEXHOIOTHH 5 4 0 5 14 | OK-2, OIIK-1,
U3rOTOBJIEHHSI aKTUBHBIX U ITaCCUBHBIX I1K-3, ITIK-4,
MUKPO3JIEKTPOHHBIX KOMIIOHEHTOB U I1IK-7, ITK-9
YCTPOICTB
4 OpHO- U IByXMepHO€e MO/ e/TMpOBaHue 4 2 8 11 25 |OK-2, OIIK-1,
TEeXHOJIOTUYeCKUX IIPOLIeCCOB B Cpeje I1K-3, ITIK-4,
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SentaurusTCAD B niporiecce

MHKDPO3J/IEKTPOHHBIX KOMIIOHEHTOB U

TMPOEKTUPOBaHWA dKTUBHBIX U ITACCUBHbIX

IIK-7, ITK-9

YCTPOWCTB
Wtoro 3a cemecTp 18 10 16 64 108
Ntoro 18 10 16 64 108

5.2. Copep>kaHue pa3/e/ioB JUCLHHUILUIMHBI (110 JIEKIUAM)
CojiepskaHue pa3/enoB AUCLUIUINH (T10 JIEKLIUSIM) TIpUBeieHo B Tabsuie 5.2.
Tabsmura 5.2 - CofepykaHue pa3/esioB JUCHATIIVH (TI0 JIEKIUSIM)

Hassanus paszenos

CopeprkaHue pas/iesioB JUCLATIIMHBI 10
JIEKIASIM

Tpyn0eMKOCTb,

q
dopmupyeMblie
KOMIIeTeHL[U1

3 cemecTp

1 VI3yueHune cOBpeMeHHbIX
Bo3MoykHOoCTer CATIP ans
MPOEKTUPOBAHUS Y TEXHOJIOTUU
3/IEKTPOHHOW KOMITOHEHTHOM 0a3bl

M3yueHre coBpeMeHHbIX BO3MOXKHOCTeH
CATIP 151 IpOeKTUpPOBaHUS U
TeXHOJIOTUHU 3JIEKTPOHHOM KOMITOHEHTHOMN
0a3bl:* TI0 TPOEKTUPOBAHUIO U
MO/Ie/TUPOBAHMUIO TIPUOOPOB U
VHTerpajbHbIX CXeM;* U3rOTOBIEHUIO
¢oTo111a6/I0HOB; * TPOEKTUPOBAHHUIO U
M3rOTOBJ/IEHUIO MeYaTHbIX I/1aT.

N

OTIK-1,
TK-3, TTK-
7, TIK-9

HToro

2 MogenupoBaHye U pacyeT
XapaKTepUCTHK aKTUBHBIX U
MaCCUBHBIX MUKPO3JIEKTPOHHBIX
KOMITOHEHTOB U YCTPOWCTB B Ccpefie
Sentaurus TCAD

MopenvpoBaHue U pacueT
XapaKTepUCTHUK aKTMBHBIX U MACCUBHBIX
MHUKPO3/1eKTPOHHBIX KOMIIOHEHTOB U
yCTpoiicTB B cpefie Sentaurus TCAD:e
TpexMepHOe MOJe/IMpoBaHye
TIOTYTIPOBOJHUKOBBIX CyOMUKPOHHBIX
nprOOpOB, BK/TIOYAOIIee MO/|e/TUPOBaHHe
TeXHOJIOTUYEeCKOT0 MpoLecca
(hopMHpOBaHUS CTPYKTYPhl IPHUOOPA,
MeXaHWYeCKHX HarpspKeHWH BHYTpHU
niprubopa U aHa/In3 TPeXMEePHOTO
pacTeKaHus HOCUTesel 3apsifia;e
MO/Ie/TUPOBAHKE KPEMHHUEBBIX PUOOPOB
1 IpuOOPOB C reTeporiepexoiaMu (B TOM
yrcsie Ha ocHoBe SiC u GaN), npubopos
Ha 0CHOBe MarepuanoB A3B5,
rcrnonb3yrommx rereporiepexogsl (HEMT
), hOTOEeTeKTOPOB, CBETOM3/TYUarOIUX
nuonoB (LED) u momyrnpoBOJHUKOBBIX
J1a3epoB.

OITK-1,
TIK-3, TTK-

HToro

3 W3yueHue 6a30BbIX TEXHOJIOTHI
W3rOTOBJ/IEHUS] aKTUBHBIX U
NaCCUBHBIX MUKPO3/IeKTPOHHBIX
KOMITOHEHTOB U YCTPOWCTB

3yueHne 6a30BBIX TEXHOIOTHIA
W3rOTOBJIEHUS] aKTUBHBIX U MMACCHBHBIX
MUKDPO3/IeKTPOHHBIX KOMIIOHEHTOB U
YCTPOUCTB, * B TOM UKCJIe

OK-2,
OTIK-1,
TK-3, TTK-
4, TTIK-7
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CBEPXBBICOKOYACTOTHBIX T0JI0CKOBBIX
CXeM, a/IalTHPOBAHHBIX K HOBOM
3JIEKTPOHHOM KOMIIOHEHTHOM 0a3ze
CBEpPXBBICOKOYACTOTHOTO /IMara3oHa;e
OCBOEHHE TeXHOJIOTUU HOBbIX
MaTepHasioB U TIOKPBITHH,
00€eCIeurBaroIKX MOBbIILIEHHEe
Ha/le)KHOCTH KOMITOHEHTOB U
WHTEeTPa/IbHbIX CXeM Ha UX OCHOBE.

Nroro
4 OpHO- U IByXMepHOoe OpHo- 1 IByXMepHOe MO/e/IMpoBaHye 4 OK-2,
MO/Ie/IMPOBaHNe TEXHOJIOTUYECKUX TeXHOJIOTUYeCKUX MPOLIeCCOB B cpejie OIIK-1,
niporjeccos B cpezie SentaurusTCAD B | SentaurusTCAD B niporiecce [1K-4, TIK-
TrpoLiecce NMPOeKTHPOBaHMUS aKTUBHBIX |IPOEKTUPOBaHUS aKTUBHBIX M MACCHUBHBIX 7
Y IAaCCUBHBIX MUKDPO3JIEKTPOHHBIX MUKPO3/IEKTPOHHBIX KOMIIOHEHTOB U
KOMITOHEHTOB U YCTPOWCTB YCTPOUCTB: * TEPMUYECKOe OKHCIIeHHe

KpeMHusi;* 1ud@y3us B KpeMHUU TIPU

BbICOKOW 1 HM3KOW KOHLIeHTPaLuu

NIpUMeCH;* UOHHAs! UMILIaHTaLus;

MyYKOBBIA OT)KUT UMILJIAHTUPOBAHHOT'O

KpPeMHUsI;* OINTHYecKast 1utorpadus;e

nutorpadusi B iybokoit Y@ obnactu.

Wtoro 4
Wtoro 3a cemecTp 18

5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIMIT/IMHAPHBIE CBSA3M C 00ecneurBalIUMH (PeAbIAYIMMHI)

U obecreurBaeMbIMH (MOC/IeYIOIAMH) JUCHHIUTHHAMH

Pa3,[[eJIBI AUCHOUIVIMHBL 1 MEXAUCHUIVIMHAPHBIE CBA3U C O6€CHqu/IBaI-OLL[I/IMI/I (Hpe,[[bI,Z[y'H_H/IMI/I) n

obecreuriBaeMbIMH (T10C/IeAYIOIIMMUI) JUCLITITMHAMHU TIpe/ICTaB/eHbl B Tabuile 5.3.

Tabsura 5.3 - Paszesnibl AUCIUTUTUHBI M MEXIUCIIUITAHAPHBIE CBS3U

HanmeHoBaHue JAUCHUITJINH

Ne pa3e/nioB JaHHOMW AUCIUITUHBI, [/IsI KOTOPBIX
HeoOX0oIUMOo u3yueHre 00eCTIeunBaroLUX U
obecrieurBaeMbIX JUCIUITIUH

1 2 3 4
[TpepiecTBytoLMe AUCLUTUIMHBI
1 KomnbroTepHbIe TEXHOIOTMU B HayYHbIX N
WCCIIe/I0BaHUSX
2 MeTozbl MareMaTUueCKOro MoZie/TMpOBaHUs +
3 CAIIP 3/1eKTPOHHBIX CXeM +

5.4. CooTBeTCTBHE KOMIIeTeHIIM, (h)opMIpyeMbIX IIPH U3yYeHUH AUCIUILIMHBI, U BU/I0B 3aHATHI
CooTBeTCTBHE KOMITeTeHI[MM, (OpMUPYyeMbIX TPU WU3YUeHUU [OUCLUTUIMHBI, U BUJOB 3aHSATHI

TIpe/iCTaB/ieHo B Tabmwiie 5.4

Tabma 5.4 — CooTBeTCTBHe KOMIIETEHIIMA W BUOB 3aHATWH, (OPMHUDYEMbBIX TIPU U3yUeHUH

HNCILUIIIMHBI

Bupp! 3aHaTHM

@opMbI KOHTPOJIS
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OK-2 + + + + Konnoksuym, OTyer 1o
naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX,
Pedepar, OTueT no
TIPAKTUKe
OIIK-1 + + + + Konnoksuym, OTyer 1o
naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX,
Pedepar, OTueT no
TPaKTUKe
[K-3 + + + Konnoksuym, Otuet 1o
naboparopHoii paboTe,
Omnpoc Ha 3aHATHSIX,
Pecdepar
[1K-4 + + + + Komnoksuym, OTyer 1o
naboparopHoii pabore,
Orpoc Ha 3aHATUSX,
Pegepar, OTuet no
MpaKTUKe
[1K-7 + + + Konnoksuym, Otuet 1o
naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX,
Pedepar
ITK-9 + + + + Komnnoksuym, OTuet 1o
naboparopHoii pabote,
Ornpoc Ha 3aHATUSIX,
Pedepat, OTuet no
MpaKTUKe

6. IHTepakTHBHbIE MeTO/AbI ¥ (JOPMbI OpPraHU3aI[UH 00yUeHH A
TexHOIOTMH WHTePaKTMBHOrO 00OyueHus MpH pasHbIX (JOpMax 3aHATHH B yacax IPUBEJEHbI B
tabmuie 6.1
Tabmia 6.1 — TeXHOIOrMKM HHTePAKTMBHOIO 00yUeHHs! IPH PasHbIX (opMax 3aHATHIA B yacax

NuTepakt
WHTepakTrBHbIE NHurepakTrBHbIE
MeTtonbl WBHbIE Bcero
NpaKTUYeCKHe 3aHATUsI | JlabopaTopHbIe 3aHATHS
JIeKLIAU
3 cemecTp

BeicTymieHue cTyeHTa B 2 2 1 5
ponu o0yyarolero

IIpesenTaruu ¢ 2 2 7 11
WCII0/Ib30BaHUEM
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WHTepPaKTUBHOU JJOCKU C

obcyxIeHreM

Pabota B KoMaHJe 4
Wroro 3a cemecTp: 20
Ntoro 20

7. JIabopaTopHbIie paboThI

HaumeHoBaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmie 7.1.
Tabmuiia 7. 1 — HaumeHoBaHue 1ab0paTOPHBIX paboT

o L s
B L
o ==
=z £ 5
[«]
Ha3BaHus pa3zenos Haumenopanue nabopaTopHbIX paboT z = 2 &
o s E
= o=
2 o' O
= S
3 cemecTp
2 MogenupoBaHye U pacueT ®du3nyeckKoe MOZieIMpOBaHue 8 OK-2,
XapaKTepUCTHUK aKTUBHBIX U Tpan3uctopa LIoTTku OIlK-1,
[MaCCUBHBIX MUKPO3JIEKTPOHHBIX HToro 8 [TK-3, ITK-
KOMITOHEHTOB U YCTPOWCTB B Ccpefie 4, TIK-7,
Sentaurus TCAD [1K-9
4 OpHO- U IByXMepHoe dusnueckoe MoJeIMPOBaHUE 8 OK-2,
MOZe/IMpPOBaHue TeXHOJ/IOrnYe CKUX reTepoCTPYKTYPHOIO TpaH3UCTOpa OIIK-1,
ripotieccoB B cpefie SentaurusTCAD B | AlGaAs/GaAs IK-3, ITK-
npouecce NpOeKTUPOBAHUSA aKTUBHBIX | 1. 3 4, 1TK-7,
Y MIaCCUBHBIX MUKPO3JIEKTPOHHBIX IK-9
KOMITOHEHTOB U YCTPOWCTB
Wroro 3a cemecTp 16
8. IlpakTHyeckue 3aHATHUA (CEMUHAPBHI)
HanmeHoOBaHue MpaKTHUeCKUX 3aHATHH (CeMUHApOB) MpuBefieHo B Tabsmiie 8.1.
Tabsuna 8. 1 — HaumeHoBaHMe MTPaKTHYeCKUX 3aHSITUN (CeMHUHApPOB)
o R~
E 4 =
g S =
HaumeHoBaHMe nIpakTUUe CKUX 3aHATUN = > O
HasBanus pasgernos s e &
(cemuHapoB) g g g
S8 g =
2 o' O
= S
3 cemecCTp
2 MogenupoBaHye U pacyeT [TpubOpHO-TEXHOIOTHYECKOe 4 OK-2,
XapaKTepUCTUK aKTUBHBIX U MO/Ie/IMpOBaHue M0/yTPOBOJAHUKOBOIO OIIK-1
MaCCUBHBIX MUKPO3JIEKTPOHHBIX pe3uctopa Ha noayioxke GaAs (Ge, Si)
KOMIIOHEHTOB U YCTPOKMCTB B Cpefie Vitoro 4
Sentaurus TCAD
3 W3yueHue 6a30BbIX TEXHOJIOTHI [TprbOPHO-TEXHOJIOTHYE CKOEe 4 [TK-4, TIK-
W3rOTOBJIEHUS] aKTUBHBIX U MoZienvpoBaHue auoga Lllortku 9
MacCUBHBIX MUKPO3/IEKTPOHHBIX Vtoro 4
KOMITOHEHTOB U YCTPOWCTB
4 OpHo- U IByXMepHoe MO/Ie/IMPOBaHUe TIpolfecca 2 OK-2, TIK-
¢dopmupoBanus 3atBopa MOIT-ipubopa B 4

MOZIe/TMPOBaHue TeXHOJIOrMYeCKUX
rporieccoB B cpefie SentaurusTCAD B

cpege Sentaurus TCAD
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rpoLiecce TIPOEKTUPOBAHUS aKTUBHBIX | MTOro 2
Y IAaCCUBHBIX MUKDPO3JIEKTPOHHBIX

KOMITOHEHTOB U YCTPOWCTB

Wroro 3a cemecTp 10

tabmure 9.1.

9. CamocrosiTesibHast padbora
Bu/bl caMoCTosITe/TbHOM PaboThI, TPYAOEMKOCTb U (hOPMHUPYeMble KOMITETEHLIUH TIPe/ICTaB/IeHbI B

Tabmuiia 9.1 - Bugbl caMocTosiTesTbHOM paboThI, TPYI0EMKOCTb U (JOPMHUPYeMble KOMITeTeHLIUH

V) L =
B -
9 s =
o [<P R e
Buapl camocTosiTeIbHOM = > o
HasBanus pa3zenos s = ®OopMbI KOHTPOJIS
paboThbI g s g
S g =
=Y Q9
= S}
3 cemecTp
1 N3yueHue coBpeMeHHbIX | Hanucanue pedeparos 34 |OK-2, Konnoksuym, Pedepar
Bo3MoykHOocTer CATIIP nis Vitoro 34 OIlIK-1,
[IPOEKTUPOBAHUA U [1K-3,
TeXHOJIOTHUU 37IeKTPOHHOMN [1K-4,
KOMITOHEHTHOH 0a3bl I1K-7,
[1K-9
2 MogenupoBaHue u [ToaroroBka K 4 | OK-2, Ornpoc Ha 3aHATUSIX,
pacueT XxapaKTepUCTUK MpaKTUUYe CKUM 3aHATUSIM, OIIK-1, |Ortuet no 1abopaTopHO
aKTUBHBIX M MTACCUBHBIX | CeéMHHapam [1K-3, pabore, OTueT Mo
MUK KTPOHHBIX IK-7 MPaKTUK
POS/IEKTPO ITpopaboTKa JIeKIMOHHOTO 2 K 4’ pa €
KOMITOHEHTOB U -
o MaTrepuasna ’
YCTPOUCTB B Cpefie [TK-9
Sentaurus TCAD OdopmiieHre 0TUETOB TI0 8
nabopaTtopHbIM paboTam
Ntoro 14
3 U3yueHue 6a30BbIX IToaroroBka K 4 I1K-4, Ornpoc Ha 3aHATUSIX,
TeXHOJIOTUH TpaKTU4Ye CKUM 3aHATUSM, [1IK-9, OTtuer 110 npakTUKe
W3rOTOB/IEHUS] aKTUBHBIX | CEMUHapaM OK-2,
Y IaCCUBHBIX OIlK-1
ITpopaboTKa JeKIIMOHHOTO 1 ITK-3 ’
MUK KTPOHHBIX -
POS/IEKTPO marepuasna ’
KOMIIOHEHTOB 1 IK-7
YCTPOUCTB Wroro 5
4 OpHO- U IByXMepHOe ITogrororka K 2 OK-2, Ornpoc Ha 3aHATUSIX,
MO/Ie/IMPOBaHUe MPaKTUYECKHUM 3aHSATUSIM, ITK-4, Otuet 10 1abopaTopHOi
TEeXHOJIOTHUEe CKMX ceMHUHapam OIIK-1, |pabore, OtueT 1o
gpotueccoFFég])De,qe ITpopaboTKa JeKIJHOHHOT'O 1 g?;’ TpaKTHKe
ntaur B -
entaurus MaTrepuasna ’
rporiecce ITK-9
AKTHBHBIX U IACCHBHBIX | 1a00paTOPHBIM paboram
MUKDPO3/IeKTPOHHBIX ViToro 11
KOMITOHEHTOB U
YCTPOWCTB
Nroro 3a cemecTp 64
ITogroroBka u cada 36 OK3aMeH
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5K3dMeHa

Htoro

100

9.1. TemsbI pedeparoB
1. Hamnucanue pedepara Ha 3a/jJaHHYIO TeMy

10. KypcoBas pa6oTa (nmpoeKr)

He npenycmotpeno PYII

11. PeiiTHHrOBas cucTeMa JiJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. Ban/ibHbIe OLEeHKH /11 3/IEMEeHTOB KOHTPOJIsl
Tabsuma 11.1 — BasutbHbIe OLIEHKH [I7Is 37IEMEHTOB KOHTPOJIS

o . MakcumManbHbIN
. MakcumasbHbIU MakcumasbHbIU
DneMeHTHI yueOHOM 0asin 3a mepuof, Bcero 3a
6am1 Ha 1-yro KT ¢ | 6ans 3a nmepuof,
JledTeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHelL| ceMecTpa
3 cemecTp
KonokBuym 5
Onpoc Ha 3aHATHSIX 3 3 4 10
Ortuet 10 1abopaTOpHOA 15 20 35
pabore
Otuer 1o npakTvke 5 5 5 15
Pecdepar 5 5
Wtoro Makcumym 3a 8 23 39 70
Tepuoz,
JK3aMeH 30
Hapacraroiym utorom 8 31 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.
Tabmuua 11. 2 — [NepecueT 6a/710B B OLI€HKH 32 KOHTPOJIbHBIE TOYKH
basnnbl Ha 1aTy KOHTPOIBHOM TOUYKH Orenka
> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5
Ot 70% 10 89% OT MakCcMMabHOW CyMMbI OasioB Ha gary KT 4
Ot 60% 10 69% OT MakCcHMManbHOW CyMMBbI OasioB Ha gary KT 3
< 60% oT MakCcHUMaJIbHOM cymMMbI OasiioB Ha aary KT 2

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

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

11.3.
Tabsura 11. 3 — ITepecueT CyMMbI Oa/IIOB B TPAJIUIIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY
WToroBast cymMmma 6arios,
Oruenka (I'OC) YUWTBIBAaeT yCIeLIHO CaHHbIN Ouenka (ECTS)
3K3aMeH
5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/IM4HO)
4 (xopo11o) (3a4TeHo) 85 -89 B (ouens xoporio)
75 -84 C (xopot1i0)
70 - 74 D (yz0oB/1€TBOPUTEJILHO)
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65 - 69

3 (YZIOBeTBOPUTE/IHHO) (3aUTEHO
@ P ) ( ) 60 - 64 E (mocpencTBeHHO)

2 (HeyZnoB/IeETBOPUTEJILHO) (He

3auTeHo) Hwxe 60 6annos F (Heyz0B1eTBOPUTEIEHO)

12. YuedHo-MeTOAHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTeparypa

1. 3sixkoB .M., OcunioB K.}O. IIpoekTpoBaHWe M TeXHOJIOTHS 3/1€KTPOHHOW KOMIIOHEHTHOU
6a3p1. OcHoBel CAIIP Synopsys TCAD: YuebHoe mocobue. — Tomck: TYCYP, 2012. — 76 c. daiin:
3bikoB_/1/1_OcunoB_KI_-_TMuTOKB_(YI1_2012).pdf B apxuBe [DnekTpoHHbIM  pecypc]. -
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Zikov/
%D0%97%D1%8B%D0%BA%D0%BE%D0%B2_%D0%94%D0%94_%D0%9E
%D1%81%D0%B8%D0%BF%D0%BE%D0%B2_%D0%9A%D0%AE_-_%D0%9F
%D0%B8%D0%A2%D0%AD%D0%9A%D0%91.zip

12.2. lono/siHUTe/IbHASA IUTEpaTypa
1. PedeparvBHbIe KypHaibl «Pu3nKa» U «DJIeKTPOHUKa». (Hamuuue B 6ubnmuoreke TYCYP - 1
9K3.)
2. JKypHan «/3BecTust By30B. DleKTPOHUKa». (Hanmuuve B onbmoteke TYCYP - 1 3k3.)
3. Xypnan «/3Bectus By30B. Matepuasbl». (Hamuune B 6ubmuoreke TYCYP - 1 9k3.)

12.3 Yue0HO-MeTOAHUECKHE IT0CO0HA

12.3.1. O6sa3aresbHbIE YUeOHO-MeTOHUECKHE M0Co0Hs

1. 1. 3weikoB .. TIpoeKTHMpOBaHWE ¥ TEXHOJIOTHS 3JeKTPOHHOM KOMIIOHEHTHOM 0a3bl:
Jlaboparophsiii npaktukym. — Tomck: TYCYP, 2012. — 13 c. ®aiin: 3sikoB_[1/] - [MuTOKB_(JII1_2012
)pdf B apxuvBe [DnekTpoHHBIM  pecypc]. - http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%?20disciplin/Zikov/%D0%97%D1%8B%D0%BA%D0%BE%D0%B2_
%D0%94%D0%94_%D0%9E%D1%81%D0%B8%D0%BF%D0%BE%D0%B2_%D0%9A%D0%AE_-
_%D0%9F%D0%B8%D0%A2%D0%AD%D0%9A%D0%91.zip

2. 3vikoB [.71. TIpoekThpoBaHMe W TEXHOJIOTHSI 3/IEKTPOHHOM KOMIIOHEHTHOM 6a3bl:
MeToznueckre yKa3aHUs 10 MPAKTHUECKUM 3aHATHSM M caMmocTosTesibHOM pabote. — Tomck: TYCVYP,
2012. — 50 c. (@nsg TIpaKTHUECKUX 3aHATHH C.2-46 A1 caMoCTosATeNbHOM paboThl c.47) Daiin:
3bikoB_[1/1_- TIuTOKB_(YMII_2012).pdf B apxuBe [DneKTpOHHBIN pecypcl. -
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Zikov/
%D0%97%D1%8B%D0%BA%D0%BE%D0%B2_%D0%94%D0%94_%D0%9E
%D1%81%D0%B8%D0%BF%D0%BE%D0%B2_%D0%9A%D0%AE_-_%D0%9F
%D0%B8%D0%A2%D0%AD%D0%9A%D0%91.zip

12.3.2 YueOHO-MeTOANMYECKHE TT0COOUA AJISA JIUI] C OTPAHNYEHHBIMHM BO3MO)KHOCTSIMH 3/[0POBbSI

YyeOHO-MeToZiMUeCKHe MaTepHasIbl Il CAMOCTOSITe/TbHOM U ayIUTOPHOM pabOThl 00yUaroIuxcst
W3 YKC/ia WHBAJU/IOB TPEAOCTaB/sIOTCA B OpMax, aalTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10POBbs U
BOCIIPUSATHS UH(OPMaI[1H.

JIist id1 ¢ HapyLIeHUusIMM 3peHust:

- B (hopMe 3/IeKTPOHHOTO IOKYMEHTa;

- B revatHo (opMe yBe/MYeHHbIM IPUGTOM.

JI/Is1 UL ¢ HapylIeHUsIMHU CTyXa:

- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;

- B reyaTHOU (hopme.

JI/is1 /i1 ¢ HapyLIeHUsIMHM OTNIOPHO-BUraTe/IbHOI0 aniapara:

- B (popMe 3/IeKTPOHHOTO I0KYMEHTa;

- B IleyaTHOU (hopme.
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12.4. Pecypcel cetn IHTepHeT

12.4. ba3bl JaHHBIX, TH()OPMAIHOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMbI U Tpefyemoe
porpaMMHoe obecrieyeHHe
1. OnekrtponHblii pecypc: http://yandex.ru, nporpammubiii naketsl TCAD wmn nanoTCAD,
MathCad

13. Marepua/ibHO-TeXHHYeCKOe ofecrieueHre JUCIHIUTHHBI
13.1. O6mue TpeOGoBaHNA K MaTepHAaIbHO-TEXHHYECKOMY 00eCIedeHHI0 AU CILUTITHHBI

13.1.1. MaTepua/bHO-TEXHHUECKOE 00ecrieyeHue /ISl IEKIMOHHBIX 3aHATHH
[ns mpoBefieHUs1 3aHATHN JIEKLMOHHOTO TWIIA, TPYMIOBLIX W WHAUBUAYaJbHbIX KOHCY/bTaLU,
TEKYII[Er0 KOHTPOJISI U TPOMEXXYTOUHOMN aTTeCTallud MCTOb3yeTcss yueOHast ayfUuTopusi, C KOJIMYeCTBOM
MOCAJIOYHBIX MeCT He MeHee 22-24, o0opynoBaHHasi /IOCKOW, KOMITBIOTEDOM C TIPOEKTOPOM, W
CTaH/IapTHOM yueOHOW Mebesbio.

13.1.2. MaTepua/IbHO-TeXHHYeCKoe obecrieueHue /il NPaKTHYeCKHX 3aHATHI

[ TipoBefieHUs] TIPAKTUYeCKUX (CeMHHApPCKUX) 3aHSATHM MCIMOJb3yeTcsl yueOHasi ayAuTOpUs,
pacrosiokeHHas 110 azipecy 634034, Tomckast obsacts, . Tomck, BepmmHuHa ynuia, A. 74, 3 atax, ayj.
311. CocraB obopyaoBanusi: YuebHasi Mmebenb; [locka MarHUTHO-MapKepHast -111T.; KommyTtaTtop D-Link
Switch 24 port - 1mT.; Kommbtorepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8I'T1. -14 mirt.
Vcnonb3yeTcsi MLIEH3MOHHOE TIporpaMMHoOe obecrieueHue, TakeThl Bepcueil He Hibke: Microsoft
Windows XP Professional with SP3/Microsoft Windows 7 Professional with SP1; VirtualBox 6.2.
VimeeTcsi ioMelLieHUs /it XpaHeHus1 U MpoduIakThueckoro obcmy>kuBaHusi yue6HOro o60pyoBaHUs.

13.1.3. Marepua/ibHO-TEXHHUYECKOe o0ecreueHue /i JIadopaToOpHbBIX padoT

[Ons  npoBeseHHs1  /1abOPAaTOPHBIX  3aHATUNM  UCIIO/B3YyeTCs  yueOHO-MCC/iefoBaTe/IbCKast
BBIUMC/IUTE/IbHAs 1aboparopusi, pacronokeHHass 1o azapecy 634034, Tomckas ob6nacte, T. TOMCK,
Bepummauna ymuia, a. 74, 3 sTax, ayd. 311. CocrtaB obopymoBaHusi: YueOHasi MeOenb; JKpaH C
snektporipuBogoM DRAPER BARONET - 1 wrt.; Mynstumeauiinbiii ipoektop TOSHIBA — 1 T
KowmristoTepsl knacca He Huke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB Wcnonb3yetcs
NULIEH3MOHHOEe TporpaMMHOe obecrieyeHre, TMakeTbl Bepcueidi He HWke: Microsoft Windows XP
Professional with SP3; Visual Studio 2008 EE with SP1, NanoTCAD ViDES.

13.1.4. MaTepua/IbHO-TEXHHYeCKoe o0ecrieueHue /ijisi CaMoCTOsITe/IbHOH PadoThI
Ilnst camocTosITe/IbHOM PabO0ThI KCIIOb3yeTCss yueOHast ayguTOpus (KOMITbIOTEPHBIM K/lacc),
pacriosiokeHHass 1o azpecy 634034, r. Tomck, yn. Bepumnuna, 74, 1 strax, ayn. 100. Cocras
obopyznoBaHusi: yuebHass Mmebesb; KOMITbIOTephI Kiaacca He Hke [IDBM INTEL Celeron D336 2.8I'T'j. -
4 1rt.; KommbtoTepbl TogkmoueHbl K ceti MHTEPHET u obecreunBarOT AOCTYI B 3/I€KTPOHHYIO
MH(pOpMaIMOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEpCUTETa.

13.2. Marepua/ibHO-TEXHHYECKOEe 00ecnedeHre JUCIMITIHHBI /IS JIUI C OrPaHUYeHHbIMH
BO3MO)XHOCTSAIMH 3/10POBbSI

OcBoeHue JUCHUITIMHBI uijamu ¢ OB3 oCylecTBIsS€TCS C UCIMIOb30BaHUEM CPeCTB 00yUyeHuUs
o0111ero U crieliaIbHOTO Ha3HAUeHMS.

[lpy oOyyeHUH CTyIE€HTOB C HapPYILIeHHSIMH CJIyXa TIPeAyCMOTPEHO HCIO/Ib30BaHUe
3BYKOYCW/IMBAIOLIle anmapaTtypbl, MY/JAbTUMEIUWHBIX CPeACTB M JPYyrUX TEeXHUYEeCKHUX CpeJCTB
nipreMa/mepesiaud yueOHoH MH(OpMaIK B AOCTYIHBIX (opMax fjisi CTYZAEHTOB C HApYIIeHUsIMHU CJTyXa,
MOOW/IBHOM CHUCTeMbl O0yueHusi [jis CTYAeHTOB C WHBaIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOW
CHCTeMbl. YueOHasi ayZJUTOPHUs, B KOTOPOM OOyuarOTCsSl CTYIeHTbl C HapyllleHHeM ciyxa, 060pymoBaHa
KOMIbIOTEDHOW TEeXHUKOM, ay[JMOTeXHUKOW, BUJEOTEeXHWKOW, 3/IeKTPOHHON [JOCKOW, MY/IbTUMeIUNHOM
CUCTEMOI.

[Mpu obyueHUWH CTYE€HTOB C HAPyLIeHHWAMH 3PeHUsIMH TIPeJyCMOTDPEHO WUCII0/Ib30BaHUe B
JIEKIIMOHHBIX U YUeOHBIX ayIUTOPHUSIX BO3MOXKHOCTH TIPOCMOTPA y/laleHHbIX 00beKTOB (HarpyuMep, TeKCTa
Ha /I0CKe WU C/aii/ja Ha 9KpaHe) NPy MOMOLLY BUe0yBeIuunuTesei /s yaaieHHOro mpocMoTpa.

[Tpu oOyuyeHUH CTY[EHTOB ¢ HApyLIeHUSIMH ONMOPHO-JBUraTe/IbHOrO amnmapara HCIO/Ib3yHTCS
asbTepHaTHMBHbIE YCTPOMCTBA BBOZAa MH(GOpMAaLMU U ApyryMe TeXHUYecKre CpeJCTBa MpreMa/repefaud
yueOHOUM MHGbOpPMAlMK B JOCTYITHBIX (opMax Ajisi CTYAE€HTOB C HapylIeHWSMU OIOPHO-ABHUIraTebHOTO
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arrapara, MOOUIbHOM CUCTeMbI 00yUeHHUs JJ1s1 JTEIOZield C MHBAITHOCTBIO.

14. ®oHj OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe Tpe6oBaHuA K (GOH/Y OIeHOYHBIX CPEACTB H MeTOANYECKHEe PeKOMeH/Jal[uH
@DOH/T OLIEHOYHBIX CPEeACTB M THUIOBble KOHTPOJIbHBIE 3aJlJaHUsl, HCIIO/b3yeMble [Js1 OLIeHKU
chOpMUPOBaHHOCTU M OCBOEHMS 3aKpeIUIeHHbIX 3a JUCLUIUIMHOW KOMIETeHLIW TMpH TpPOBeJeHUMN
TEeKYII[eH, TTPOMEe)KYTOUHOM aTTeCTal[|| I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKeHUH K paboueli mporpaMme.

14.2 Tp660BaHHH K (l)OHﬂy OLI€EHOYHBIX CPEeACTB /i JIML C OrPAHUYE€HHBIMHU BO3MOXXHOCTAMMU

3/10POBbsI

[nst CTyIeHTOB C WHBAJWJHOCTBIO MPeAYCMOTPEHBI [OMOJIHUTeIbHbIE OLIEHOUHble Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tab/uile.

Tabnmuna 14 — Jlono/iHUTEeTbHBIE CPE/ICTBA OL[eHMBAHUSA

Kareropuu cTyzeHTOB

Bu/ibI JONO/THUTETbHBIX OLIEHOUHBIX
CpefCTB

AIA CTYAE€HTOB C HHBA/IM/ITHOCTBHO

®dopMbI KOHTPOJISI ¥ OLIEHKH
pe3ysbTaTtoB 00yUeHust

C HapyLieHUsIMU
ciyxa

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3a4eTY,
KOHTPOJIbHBIE PaOOThI

[TperMyIiiieCTBEHHO MMCbMEHHast
TIpOBepKa

C HapyLieHUsIMU
3peHust

CobecezoBaHue 110 BOTIPOCaM K 3auerTy,
OTIpOC T10 TEPMUHAM

[TperMyI1iieCTBEHHO yCTHasi IpOBepKa
(MHAUBUAYATBHO)

C HapyLieHUIMU
OTOpHO-
JIBUTaTeIbHOTO
amnmapara

PeliieHe MCTaHIIMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMeHHbIe
caMocCTosATe/IbHBIe Pab0ThI, BOTIPOCHI K
3aueTy

[IpenMy111eCTBEHHO AUCTAHLIMOHHBIMU
MeToJaMU

C orpaHUUeHHUSIMU T10
o0IIIeMe TUIUHCKUM
TOKa3aHUsAM

TecTbl, MUCbMEHHBIE CAMOCTOSITE/IbHbBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[TpermMy11iecTBEHHO TIPOBEpKa
MeTO/JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarolerocst Ha MOMeHT IPOBepPKU

14.3 MeToguueckHe peKOMeHJalMy 10 OLleHOYHBIM CPeACTBaM /JIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAIMM 3/J0POBbSI

Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opMma TIpeoCTaB/ieHUsl 3aflaHui
OLIeHOYHBIX CPeJICTB, @ UMEHHO:

B reuaTHol dopme;

B TIeyaTHOU (hopMe C yBeJTMUeHHbBIM HIpUdTOM;
B (hopMe 3/IEKTPOHHOTO [JOKYMEHTa;

METO/IOM UTE€HUSI aCCUCTEHTOM 3a/IaHHUs BCTYX;
TIpe/I0CTaB/IeHHUe 3aflaHus C MCIOb30BaHKEM CypoTepeBoa.

CTy,E[GHTaM C MHBA/IMJHOCTBIO YBE/IMUYMBAECTCS BpeMA Ha IMOATOTOBKY OTBETOB Hd KOHTPOJIBHBLIE
BOIIPOCHI. ,[[J'IH TdKUX CTYAEHTOB IIpeAyCMdTPUBAETCH AOCTYIIHasd d)opMa rnpegoCTaB/ieHUsA OTBETOB Ha

3a/laHys, a MME@HHO:

MUCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMITLIOTEPE;
HabOp OTBETOB C MCI0/Ib30BaHWEM YC/IyT aCCUCTEHTa;
TIpe/iCTaB/IeHre OTBETOB YCTHO.

[Mporienypa olieHWBaHUsI pe3y/bTaTOB OOyueHUs UHBAIU/OB IO AWCLUIUIMHE TpeJyCcMaTpUBaeT
nipefjocTaB/ieHre nHbopMaluu B hopMax, aZlalTHPOBAHHBIX K OrPaHUYEeHUSIM UX 3[I0POBbsI U BOCTIPUSATHS

VH(bOopMaLuu:

Jns I ¢ HapylleHUsIMHM 3peHuUs:

B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;
B MeyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.

Jinsi iun ¢ HapylueHUusIMM CJIyXa:

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

JIist d1 ¢ HapylIeHUsIMHM OTNOPHO-/BUraTe/IbHOI0 anfapara:
- B (hopMe 7IeKTPOHHOTO JOKYMEHTa;

- B reyaTHOM (popme.

HPI/I HEO6XO,Z[I/IMOCTI/I AJId o6yqa}oumxc51 C MHBAJIMAHOCTBIO MpoLeaypd OLeHUBAHHSA Ppe3y/IbTAaTOB
O6yquI/IH MOXET ITPOBOAWUTHECA B HECKOJIBKO 3TdIIOB.
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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
IIpoeKTHpoBaHHe 3JIEKTPOHHOI KOMIIOHEHTHOH 0a3bI

YpoBeHb 00pa3oBaHus: BbICIIee 00pa3oBaHHe - Marucrparypa

HaripaBneHue noAroToBku (creruanbHOCTh): 11.04.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpaBneHHocTs  (Tpoduib): J/IEKTPOHHBIE TPUOOPHI M YCTPOMCTBA cOopa, 00paboTKH H
oToOpakeHusi UH(GOPMaLUHU

dopma 0OyueHUs: OUHAsA

dakynsreT: ®IT, PaKy/bTeT 3/IEKTPOHHOU TeXHUKH

Kadezpa: IIp3, Kadeapa npoMbIiieHHOH 3/IeKTPOHHKH

Kypc: 2

Cemecrtp: 3

YuebOHbI# M1aH Habopa 2015 rozga

Pa3paboTumku:
— pouedT Kad. [Tpd FO. H. TaHoBu1Kuii

OK3aMeH: 3 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 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OK-2 CIOCOOHOCTBIO UCIIO/b30BaTh Ha TIPaKTHKe JlomkeH 3HaTh METOABI pacueTa,
YMeHUs U HaBbIKU B OpraHu3aliuu NIPOEKTUPOBAHUS, KOHCTPYUPOBAaHHUS U
WCC/Ie[j0BaTeIbCKUX U MPOEKTHBIX paboT, B MO/IepHU3aLUX 3/1IeKTPOHHOU
yTpaB/ieHUU KOJ/IEKTUBOM KOMITOHEHTHOM 0a3bl C UCII0/Ib30BaHUEM
OIIK-1 CMOCOBHOCTEIO TOHUMATh OCHOBHbIe ITpob/iempr | <1 CTEM dBTOMATH3HPOBAHHOTO
B CBOEM IpeIMeTHOU 00/1acTH, BEIOMpaTh TpOEKTUPOBAHITH 1 KOMIILIOTEPHDIX
MeTO/Ibl U CPe/ICTBA UX pellleHus CPEACTB; ;
IomkeH ymMeThb pa3pabaTbiBaTh
IIK-3 FOTOBHOCTBIO OCBanBaTh IIPUHIAIIBI dbu3uyeckre U MaTeMaTUUeCKHe MOJie/Tv
IJIAaHMPOBAaHUS U MeTO/ibl aBTOMaTHU3aLiu TIpHGOPOB U YCTPOICTB TEKTPOHHUKH 1
JKCIeprUMeHTa Ha 0CHOBe MH(GOPMAaLIMOHHO- HAHO3/IEKTPOHUKI; ;
M3MepUTe/IbHBIX KOMITJIEKCOB KaK Cpe/iCTBa Jl0/DKeH BafieTh MeTOAaMi
TOBBILIIEHIS] TOYHOCTHU U CHIDKEHUS 3aTPaT HA | 1poeKTHpOBAHKS 3/IEKTPOHHOM
€r0 NpOBE/IeHNE, OB/1a/IeBATh HABLIKAMU KOMITOHEHTHOU 0a3bl ¥ TEXHOJIOTUYeCKUX
M3MepeHuii B pealbHOM BpeMeHH! [IPOLIECCOB /IEKTPOHHKH 1
[1K-4 CIIOCOOHOCTBIO K OpraHv3aliiy U rpoBejieHnto | HAHO3/IEKTPOHUKY,; METOaMH
5KCIeprMeHTaIbHbIX UCCIeJOBaHUN C MaTeMaT4eCcKoro Mo/ie/IMnpoBaHusA
NpYMeHeHHeM COBPeMEeHHbIX CPeJiCTB U TEXHO/IOrMYECKUX IIPOLIECCOB C LIeJ/IbIO MX
METOZ0B ONTUMM3ALUY. ;
[1IK-7 TOTOBHOCTBIO OIpe/e/IATh Lie/Id, OCYLeCTBIIATh
NIOCTAHOBKY 3a/la4 NPOeKTUPOBaHKUS
3/IeKTPOHHBIX TIPUOOPOB, CXeM U YCTPOWCTB
pas3/IMYHOro (PyHKLIMOHAIBHOIO Ha3HaueHus,
MO/rOTaB/IMBaTh TeXHUUECKHe 3a/laHusl Ha
BBITIO/IHEHHE TIPOEKTHBIX PaboT
ITK-9 CII0COOHOCTBIO pa3pabaThiBaTh MPOEKTHO-
KOHCTPYKTOPCKYIO IOKYMEeHTalHI0 B
COOTBETCTBUU C METOUUECKHUMU U
HOPMaTHBHBIMU TpeOOBaHUSMU

OO1Me XapaKTepUCTHKH T0Ka3areseld M KPUTePUeB OLIeHWUBAHUS KOMITeTEHIIUM Ha BCeX 3Tarax
TipUBe/leHbI B Tabsuile 2.
Tabsuria 2 — O61Me XapaKTepUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUSI KOMIIETEHIIHIA T10 Taram

[Tokasarenu v
3HaThb YmeTb Bnagetb
KpUTepuur
OtmuHo (BeicOoKuH | ObnazmaeT daktrueckumy | ObazaeT fuarna3oHOM KouTpomupyet pabory,
YPOBEHb) Y TeopeThyeCKUMU MpaKTUUeCKUX yMeHHWH, MPOBOJUT OLIEHKY,
3HaHWSIMU B TIpefienax TpeOyeMbIX /Jisi Pa3BUTHS | COBEPILIEHCTBYeT AeHCTBUS
r3yuaemoi 06/1acTu C TBOPUECKHUX peIeHUH, paboThI
TOHMMaHKeM I'PaHUL] abcTparupoBaHust
TTPUMEHUMO CTH ripobsiemMm
Xoporio (6a30Bblii | 3HaeT (akTel, TpUHIMNLI, | O6/azaeT AUaria30HOM Bepet oTBeTCTBEHHOCTH 3a
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YPOBEHb) MpOIieCchl, obiye MIPAaKTUYeCKUX YMeHUH, 3aBepilIeHNe 3a/ay B
TIOHATHS B Mpejenax TpeOyeMbIX /JIs pellieHrsT | UCC/IeI0BaHuH,
r3yuaemoii obsactu orpe/ie/iIeHHBIX MMPo0/ieM B | TIPUCIIOCAb/TMBaeT CBOe

o06sacTu ucce[0BaHUs TIOBe/IeHue K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM

YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6aiaeT OCHOBHBIMH PaboraeT npu nipsiMomM

0 (oporoBbIit 00IMMY 3HAHUSIMU yMeHUsIMH, TpeOyeMbIMU | HAO/TFOeHUH

YPOBeHb) TSI BBITIOJTHEHUS TIPOCTBIX

3ajay
2 Peanu3anus KOMIeTeHI[UH
2.1 Kommnerernuusa OK-2
OK-2: criocoGHOCTBIO WCIIO/Ib30BaTh Ha TpakKTHUKe YMeHUsi W HaBbIKM B OpraHuU3alyu

WCCJIe/IOBATE/IbCKUX U TIPOEKTHBIX PabOT, B yIPaBIeHUH KOJITIEKTHBOM.

st hbopMUpOBaHUsT KOMITeTEHLIMK HeOOX0JUMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIIeTeHLIUM, NpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM W MCIOJIb3yeMble CpeJCTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabmutie 3.
Tabsuria 3 — OTaribl HOPMUPOBAHUS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OLeHUBAHUS

pasziensTh
OTBETCTBEHHOCTb 3a UX
BBITTOJTHEHUE MEXXy
ujleHaMH KOJIJIEKTHBA

CocraB 3HaTb Y™meTb Bnagets
Copeprxkanve 3Tarbl UCC/Ie0BaTe/IbCKUX | Pa3Je/sTh C/I0KHYIO HaBbIKAMM OpraHU3aLin
3TaroB paboT ¥ PO/ yUaCTHUKOB | paboTy Ha YacTu U YccieoBaTenbCKuX U

MIPOEKTHBIX PaboT

Buapbl 3aHaTHI

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* VHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* VHTepaKkTUBHbIE
JIeKLIUY;

* [lpakTnueckue
3aHATUS;

* JlaboparopHbie
paboThI;

* Jlekuuuy;

* CamocTrodTenbHas
pabora;

* NHTrepakTuBHbIE
TpakTUYeCKUe 3aHATHS;
* JHTepaKkTUBHbIE
nabopaTopHbIe 3aHATHUS;
* JHTepakTUBHbIE
JIeKLINY;
 [lpakTuueckue
3aHATHS;

* JlabGopaTtopHble
paboThI;

* Jlekumu;

* (CamocrosiTe/ibHast
pabora;

* lHTepakTUBHEBIE
MpaKTUUeCKHUe 3aHSTUS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie
paboThr;

* (CamocTodTe/bHas
paborta;

Wcnons3yemblie
CpeiCcTBa
OLIeHUBaHUs

* Otyet no
naboparopHoii pabore;
* Onpoc Ha 3aHATHsX;
* KomnokBuywm;

* Pedepar;

* OTyer 10 NpaKTUKe;
e OK3aMeH;

* Otyer no
naboparopHoii pabore;
* Onpoc Ha 3aHATHUsX;
* Kosnnoksuywm;
Pedepar;

Otuer 110 NpakTuKe;
JK3aMeH;

* Otyet no
naboparopHoii pabore;
* Ko//10KBUYM;

* Pedepar;

* OTueT 10 MpPaKTHKE;
* OK3aMe€H;

dopMyIMpOBKa MoOKasaTererd U KpUTepHeB

Tabmumie 4.

Tabsuria 4 — TTokasaTesu U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocTas

3HaThb

YmeTns

OLIeHMBaHHUsl [aHHOM KOMIIeTeHLIMW TpUBeJeHa B

Bnagets
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OmmuHo
(BBICOKMI YPOBEHb)

* 3Tarbl
WCCIIeIOBATeTbCKUX
paboT, ymeTh
CaMOCTOSITe/TEHO
OTIpe/ieNIATh MPobeMy,
CTaBUTH 11eJTH U 3aaun
WCCJe/I0BaHuUsl, TIOHUMATh
TIPUHLIUIIBI OpraHU3arvu
KOJIJIEKTUBHBIX
HCCieIOBaHUM poJn
YUaCTHUKOB, CIIO)KHOCTH

* CAMOCTOSITEJILHO Ha
sI3bIKe TIpeIMeTHOM
00/1aCTH OINUCHIBATh
nipobieMy, 11eJ11 ¥ 3a/jaui
HCC/le/JOBaHUM;

* HaBBIKAaMH
OpraHu3aluu
WCCIIeJOBaTeTbCKUX
paboT u ympaB/eHust
KOJIIEKTUBOM,;

pacrapasieTMBaHus
TIPOL[eCCOB
HCCJIeJOBAaHMIA;
Xoporo (6a30BbIif | ¢ 3Tarnbl * OIUCHIBATh IPOOIEMY, | * HaBbIKAMH
yPOBeHb) nccieoBaTeIbCKUX Lje/iv ¥ 3aJjauu opraHuv3sanyu
paboT, CTaBUTh LIeNH U WCC/Ie[JOBAHUIA; HCCeJOBaTeTbCKUX
3a/1a4M KCCJIeZIOBAHMS, pabor;
TOHUMATh TIPUHLIUTIBI
OpraHU3aIvu
KOJIIEKTUBHBIX
HCCIeIOBaHUM pOJv
YUaCTHUKOB;
YIOB/IETBOPUTE/IEH | * STarlbI * OMUCHIBAaTh MPOO/IEMY, | * OpPraHW30BLIBAThH
0 (1IOporoBeIi WCCIeI0BaTeIbCKUX L[e/I1 ¥ 3a[jauu rcceoBaTeIbCKue
YPOBEHb) paboT, MoHUMaThb WCCIeJOBaHUMH, paboThl obOpaijasich 3a
OCHOBHbI€ MPUHIUTIBI TIpUBJIeKast TOMOIIIbIO K
OpraHU3aIvu CTIeLIa/TICTOB; CTIeIMa/IiCTaM;
KOJIIEKTUBHBIX
1 CCJIe/JOBaHMIA;

Tabmuiia 5 — Orarbl

2.2 Komnerennusa OITK-1

OIIK-1: crtocobHOCTBIO0 TOHUMATh OCHOBHBIE TIPOO/IEMBI B CBOEH TTpeIMeTHOM 00/1acTH, BEIOMpaTh
MeTO/Ibl ¥ CPe/ICTBA WX PeIleHHs].

st popMHUpOBaHMST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl JOPMUPOBAHUS
KOMITETeHLIUH, TpUMeHsieMble [Ii 3TOTO BUZbI 3aHATHA M HCIONb3yeMble CPeACTBAa OLleHHUBaHMUs
Tpe/icTaB/IeHbI B Tabsurie 5.
OPMHPOBaHHsI KOMITETEHIIUH 1 UCTI0/Ib3yeMble CPeICTBA OLleHUBaHMUsI

obnactu

CocraB 3HaTb YmeTb Bnagetb
CopneprkaHue OCHOBHBIE TIPO0JIEMBI B BbIOMPATh METOZBI U COCOOHOCTBIO HAXOAUTh
3TaroB CBOel TIpeIMeTHOM Cpe/CTBa UX pelleHust Y aHa/IM3UPOBATh

TEeXHUUECKU U HayUYHbIe
1po0JieMbI OIIEHUBATh WX
CJIOKHOCTB, 00/1a/1aTh
HaBbIKaMH OOIIIeHHUs CO
CTeLaTMCTaMH

Bupp! 3aHaTHM

* NHTepakTyBHBIE
NIpaKTUUe CKHe 3aHATHS;
* NHTepakTyBHBIE
nabopaTopHbIe 3aHSTHSI;
* lHTepakTUBHBIE
JIeKL{UY;

* VIHTepakTHBHBIE
NIpaKTUUYeCKHe 3aHATHS;
* lHTepakTHBHBIE
nabopaTopHbIe 3aHATHUS;
* NHTepakTuBHbIE
JIeKL[1Y;

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

* [lpakTnueckue

¢ CamocTosATe/bHasa

3QHSATHS; 3QHSATHSA; paborta;
* JlaboparopHbie * JlabopaTtopHble

paboTHI; paboThI;

* Jlekuuu; * Jlekuuu;

e CamocTosiTe/IbHas
pabora;

e CamocTosiTe/nsLHas
pabora;

Wcnonb3yemsle e Ortuet 110 * OrtueT 110 e OrtueT 110
CpeAcTBa naboparopHo# pabore; naboparopHo# pabore; nabopatopHoii paboTe;
OLI€eHHWBAHUS * Ormpoc Ha 3aHATHSX; * Omnpoc Ha 3aHATUSAX; * Ko/0KBUyM;

* Ko/noksuyw; * Ko/noksuywm; * Pecepar;
* Pecepar; * Pedepar; * OTyer 10 MpaKTHKE;
* OTyer 1o NpaKkTHUKe; * OTyer Mo MpakKkTUKe; * OK3aMe€H;
e OK3aMe€H; * DK3aMeH;
dopMyIMpOBKa MoOKasaTesel U KPUTepHeB OLeHMBAaHUSI [JaHHOM KOMITeTeHLIUM TpUBe/leHa B
Tabmuiie 6.
Tabsuria 6 — IToka3aTesu U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaTb Y™meTb Bnagets
OminuHo * [IOHHMMAaTb OCHOBHbIE * (dopMynMpoBaTh U * HaBbIKaMU

(BBICOKMI YPOBEHB) | 11p06/1eMbI B 00/1aCTH aHa/M3UpPOBaTh (bopMyTMpoBaHUs
ITPOEKTUPOBAHUS 1po6sieMbl B 06/1aCTH BO3HHUKAIOIIUX MpobieM
3/IEKTPOHHOM TIPOEKTUPOBAHUS 1 BbIOOpa METOZIOB UX
KOMITOHEHTHO# 6a3bl, KOMITOHEHTHO# 0a3bl, peIleHust TIpU
WUMETb TIPe/ICTaB/IeHNsI O | OCYI[ECTBIIATh MIPOEKTUPOBAHUH
BO3MOXXHOCTSIX U 3¢ deKTUBHBIM MOUCK 3/IEKTPOHHOM

OrpaHUYeHUsIX vHbopMaluu B KOMITIOHeHTHOI 0as3bl;
JOCTYTHBIX U JOCTYITHBIX UCTOUHUKAX,

MepCreKTUBHBIX 3a/laBaTh rPaMOTHbIE

TeXHOJIOTUH; BOITPOCHI CITeLUaJuCTaM ;

Xoportio (6a30BbIit

¢ TIOHMMAThb OCHOBHbIE

* (dopMyaMpoBaTh U

¢ HaBBbIKaMH

YPOBEHb) 1po0sieMbl B 06/1aCTH aHa/TM3UPOBATh (hopmynupoBaHUS
TIPOEKTUPOBaHUS npo6ieMbl B 06/1aCTH BO3HUKAOIIUX MPO0/eM
3JIEKTPOHHOH TIPOEKTHUPOBAHUSI TMPY MPOEKTUPOBAaHUHN
KOMTIOHEHTHOU 0a3bl, KOMIIOHEHTHOU 0a3bl, 3JIEKTPOHHOU
VMeTh MPe/ICTAB/IeHNsI O | 3a/jaBaTh FPAMOTHbIE KOMIIOHEHTHOU 0a3bI;
BO3MO)KHOCTSIX U BOMPOCHI CITEI[UATUCTaM ;

OrpaHUYEHUSIX
JOCTYITHBIX TEXHOJIOTHH;

YI0BNIETBOPUTE/IbH | ¢ TIOHWMATh OCHOBHBIE * (opmynupoBaTh U * HaBbIKaMH

0 (TIOpOroBbIi npobsiemMbl B 00/1aCTH aHa/IM3UPOBATh bopMyMpoBan¥s 06X

YPOBEHb) ITPOEKTUPOBAHUS rpo6siemMbl B 06/1aCTH rpo6sieM Tipu
3JIEKTPOHHOM TIPOEKTUPOBaHUS MIPOEKTUPOBAHUH
KOMIIOHEHTHOM 0a3bl; KOMIIOHEHTHOM 0a3bl, 3JIEKTPOHHOM

oOparriasce K KOMITOHEHTHOM 0a3bI;
CIeIMa/INCTaM;
2.3 Komnerennusa ITK-3
[TK-3: TOTOBHOCTHIO OCBauBaTh TIPUHIUMBI TUTAHUPOBAaHUS U  METOABI aBTOMAaTH3aIruu

SKCIIepUMEeHTa Hd OCHOBe I/IH(I)OpMaLII/IOHHO-I/I3MepI/ITEJ'IBHbIX KOMITJIEKCOB KdK CpeaCTBa IMOBBILLIEHHA
TOYHOCTHU W CHWDKEHHs 3aTpaT Ha ero IpoBedeHHe, OBJaJeBaTb HaBbIKAMH I/IBMepeHI/Iﬁ B pead/IbHOM
BpeMeHH.
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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/IeHbI B Tabsurie 7.
Tabsvija 7 — Orarbl GOPMHUPOBAHHS KOMITETEHLIUM U MCTIO/Ib3yeMbIe CPe/ICTBA OL|eHMBAHUSI

CocraB 3HaTb YmeTb Bnagetb
Copeprxkanve TIPUHLIUIIBI [VIAHUPOBaHUS | IPUMEHSTh CpeJiCTBa BJIaZIeTh HaBbIKaMU
3TaroB Y METOZbI aBTOMATH3alMy |M3MepeHUU Ha NPaKThKe | M3MepeHUid B peasbHOM

5KCIiep¥MeHTa Ha OCHOBe BpeMeHU
H“H(OpMaIMOHHO-
V3MepUTeJIbHBIX
KOMIU/IEKCOB
Buipl 3aHsATHI * lHTepakTUBHBIE * NHTrepakTuBHbIE * lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS; TpakTUYeCKUe 3aHATHS; TpaKkThYeCKue 3aHsATHUS;
* lHTepakTUBHBIE * NHTrepakTuBHbIE * lHTepakTUBHBIE
nabopaTopHble 3aHATUs; | JabopaTopHble 3aHATHS; | JlabopaTOpHbIe 3aHSTHS;
* VHTepaKkTUBHbIE * JHTepakTUBHbIE * JlaboparopHbie
JIeKLIWY; JIeKLI1Y; paboThr;
* [IpakTrhueckue * [IpakTuueckue * CamocTodTebHas
3aHATUS; 3aHATHUS; pabora;
* JlaboparopHbie * JlabGopaTtopHble
paboThI; paboThI;
* Jlekuuu; * Jlekuuuy;
* CamocTosiTe/bHas * CamocTosiTe/ibHast
pabora; pabora;
Wcnons3yemsble e Ortuet 110 * Ortuet 110 e Ortuet 110
CpeACcTBa naboparopHoii paborTe; naboparopHoii pabore; naboparopHoii pabore;
OLI€HMBAHUA * Omnpoc Ha 3aHATUAX; * Orpoc Ha 3aHATHUSX; * Komnoksuym;
* KomnokBuywm; * Kosnnoksuywm; * Pedepar;
* Pedepar; * Pedepar; * DK3aMeH;
e OK3aMeH; * DK3aMeH;

dopMyIMpOBKa MOKasaTese W KPUTepHeB OLeHHMBAaHUS [aHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmmie 8.
Tabsuria 8 — IToka3aTesi U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocraB 3HaThb Y™meTb Bnagets
OTryHO * TIPUHLIUIIBI * TIaHKMPOBAaTh U * HaBbIKaMM MPOBeJIeHUs
(BBICOKMIA YPOBEHb) | MIaHMPOBAHUA U METOAbI | OPraHW30BbLIBATH W3MepeHUl, B TOM Uncjie

aBTOMaTHU3aLu 9KCMepUMEeHT Ha B PEXXHMe peasibHOro
9KCIIePUMEHTA Ha OCHOBE | TPaKTHKe; BpeMeHU;
VH(}OpMaIMOHHO-
V3MepUTeTbHBIX
KOMIL/IEKCOB;
Xopomwo (6a30BbI | * MPUHLUILI * TIaHUPOBAaTh U * HaBbIKaMU MPOBe/IeHUs
YPOBEHb) TJIAHUPOBAHUS Y METOZbI | OPraHU30BbLIBaTh M3MepeHui;
aBTOMaTH3aLuu 9KCIIePUMEHT;
9KCTepUMEHTa;
YIOB/IETBOPUTE/IBH | * MPUHIUIIbI * TIaHMPOBAaTh * HaBbIKaMU MPOBe/IeHUs
0 (1IOpOroBeIi TJIaHUPOBAHUS 9KCIIePUMEHT; M3MepeHU, C TIOMOLL[bIO
YPOBEHb) 9KCTIepUMEHTa; CTel1arCTOB;

CornacoBaHa Ha noprtane Ne 16594 20



2.4 Komnerenuus ITK-4
ITK-4: crocoOGHOCTBbIO K OpraHM3allid W TIPOBEIEHUI0 JKCTIepUMEHTabHBIX HMCC/IeN0BaHUN C
TIpYMeHeHVeM COBPeMEeHHBIX CpPeZiCTB U MEeTOZ0B.
st popMuUpoBaHUst KOMIIETeHI[UH HEOOXOAMMO OCYIIIeCTBUTD Psifl 3TAroB. DTarbl (hOPMHUPOBAHUS
KOMIEeTEeHLIUM, NpUMeHsieMble [Jid 5TOr0 BH/bl 3aHATUM W MCIOJIb3yeMble CpeJCTBa OLIeHWBAHUS
TIpe/iCTaB/ieHbI B Tabuiie 9.
Tabsmuria 9 — OTariel HOpMUPOBAHUS KOMIIETEHI[UH U UCITO/Tb3yeMbIe CPeZICTBA OLeHUBAHUS

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue MeTO/bl OpraHu3aLvy U MIPOBO/IUTH HaBbIKaMM OpraHu3alyy 1
3TaroB MPOBE/IeHUI0 5KCIIepUMeHTa/IbHbIe MpPOBe/IeHUst

9KCTiepUMeHTaIbHbIX WCCIIeJOBAHUS C 9KCTiepUMeHTaIbHbIX
HCC/IeJ0OBaHUMN NprYMeHeHreM WCC/IeJ0BaHUM
COBPEMEHHbBIX CPeJCTB U
MeTOZIOB
Bu/ibl 3aHATHI * VHTepakTBHbIE * VIHTepaKTHBHbIE * VIHTepakTuBHbIE
MpaKTUYeCKUe 3aHATHS; MpaKTUYeCKUe 3aHATHS; TpaKTAYe CKUe 3aHATHS;
* VHTepakTuBHbIE * VIHTepaKTHBHbIE * VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHsL; | JabOpaTopHbIe 3aHSATHS; | J1abOpaTOpHBIE 3aHSATHS;
* lHTepakTUBHBIE * NHTepakTuBHbIE * JlaboparopHbie
JIeKLIWY; JIeKL1Y; paboThI;
* [IlpakTnueckue * [IlpakTuueckue * CamocrosTe/bHas
3QHATHS; 3QHSATHSA; paborta;
* JlaboparopHbie * JlabopaTopHbie
paboThI; paboThI;
* Jlekumuuy; * Jlekuuu;
* CamocTrodTenbHas * (CamocrosiTesibHas
pabora; pabora;
Wcnons3yemsblie * OtyeT no * Ortuer no * Otyet no
CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoii pabore;
OLieHMBaHUsA * Ornpoc Ha 3aHATHSIX; * Onpoc Ha 3aHATHUSX; * KomnokBuywm;
* Ko/10KBUyM; * Ko/ioksuyw; * Pedepar;
* Pedepar; * Pedepar; * OTyer 10 MpaKTHKE,;
* OrTuer 1o NpPaKTUKE; * OTueT Mo MpaKTHKe; * DK3aMmeH;
e OK3aMeH; * ODK3aMeH;

@dopMyIMpOBKa MOKasaTesie U KPUTepHeB OLeHHMBAaHUS [JaHHOM KOMITeTeHLIMM TpUBeJleHa B
tabmure 10.
Tab6muria 10 — [Toka3arenu U KpUTEpUH Ol[eHUBAHUSI KOMITETEHITMY Ha 3Tarax

CocraB 3HaThb Y™meTb Bnagets

OtmuHo * COBpeMeHHble MeTOJbl | * OpraHW30BbIBAThb U * HaBbIKaMH

(BBICOKHI YPOBEHB) | OpraHM3aluy 1 TIPOBO/JUTh OpraHu3aryu u
NIpOBe/|eHUs 3KCIIepUMeHTa/IbHble TIpOBe/leHUsl
9KCIepUMeHTa/lbHbIX WICCJIe/IOBAHUS C 9KCIepUMEeHTa/IbHBIX
YCC/IeIOBaHUM, POJib TipuMeHeHreM HCCJIeIOBaHUM C
MIPOrpaMMHO- COBpPEMEHHbIX CPEeJICTB U | NPUMeHeHUeM
anraparHbIX CpeJCTB, MeTO/|0B aHa/Iu3a COBpPEMEeHHBIX CpPeJiCTB U
aBTOMAaTU3UPOBAHHbIE XapaKTepUCTHUK METO/I0B;
cpefcTBa GOPMUPOBaHUS | 3/1EKTPOHHBIX IPUOOPOB
OTYeTOB aHa/lv3a u Y YCTPOUCTB;
pe3y/ibTaTOB U3MepeHUH;

Xoporo (6a30BbIi | ¢ cOBpeMeHHbIE METOALI | * TIPOBOAWTE * HaBLIKAMU IIPOBe/eHUS
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YPOBEHb)

OpraHu3aliu u
TIpOBe/IeHUsI
9KCrepUMeHTabHbIX
WCC/IeIOBaHUM, POJIb
TIPOrpaMMHO-
anrmnapaTHbIX CPeJCTB;

9KCIIepUMeHTa/IbHbIe
VICC/IeJOBaHUS C
TIpUMeHeHneM
COBpPEMEHHbBIX CPeJICTB U
MEeTO/IOB aHa/IM3a
XapaKTepUCTHUK
XapaKTepHCTHK
3/IeKTPOHHBIX TPUOOPOB
Y YCTPOWCTB;

9KCIepUMeHTa/TbHbIX
HCCie/JOBaHUM C
TpUMeHeHreM
COBPEMEHHBIX CPe/ICTB U
MeTO/IOB;

YnoBneTBopUTebH
o0 (TIoporoBbii
YPOBEHD)

* COBpEMEHHbIe MeTO/IbI
OopraHu3alvu u
TIpOBe/IeHUs
9KCIIepUMeHTaTbHbIX
HCCJIe[JOBaHUM;

* TPOBOAUTH
3KCIIepUMeHTa/IbHbIe
WCCTIeJOBaHUS
XapaKTepUCTHK
3/IeKTPOHHBIX TIPUOOPOB
Y YCTPOMCTB;

* HaBbIKaMU MPOBe/|eHUs
9KCIIepUMeHTa/TbHbIX
HCCIie[JOBaHUM;

3JIeKTPOHHBIX

nIpuOOpOB,

2.5 Komnerenuus I1K-7
[1K-7: TOTOBHOCTBIO OIpedensTh LieJid, OCYIIeCTB/SATh ITOCTAHOBKY 3ajau ITPOeKTUPOBaHUS

cxeM H

YCTPOMCTB

Pa3/IMuHOro

MIO/IrOTaB/IMBaTh TEXHUUECKHUeE 33/JaHNs Ha BBITIOIHEHHE TIPOEKTHBIX paboT.

st popMHUpOBaHUS KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl JOPMUPOBAHUS
KOMIIETeHL|UM, IIpUMeHsieMble [J/Is1 3TOr0 BH/bl 3aHATUM U UCHO/Ib3yeMble CpeJCTBa OLleHUBaHUS
npe/icTaB/eHsl B Tabmie 11.
Tabnuua 11 — Otansl popMUpOBaHMsE KOMITETEHL[MH U UCTIO/Ib3yeMble CPe/CTBA OLleHUBAHUS

(byHKLMOHAIBHOTO

Ha3HaueHUs],

3Tanbl MPOEKTUPOBAHMUS
3/1eKTPOHHBIX PUOOPOB,
CXeM U YCTPOMUCTB

CTaHJAPThI, TEXHUKO-
9KOHOMUYE CKUe
TIoKa3aresi, JOCTHKeHHs
Y COCTOSTHUSI
TepCIeKTUBHBIX
WCC/IeIOBAaHUN B JaHHOMU
OTpac/v 3HaHUM, A1
MOJTOTOBKU TeXHUYECKUX
3a/laHUM

CocraB 3HaThb YmeTb Bnanets
CopepxaHue 3Taribl MOArOTOBKHU BLIOMpATh aKTya/IbHbIE HaBbIKaMU MOJTrOTOBKH
3TaroB TeXHUUECKOIO 33/IaHUsl U | aHa/IM3UPyeMble IaHHbIe - | TEXHUUeCKUX 3aZjlaHul Ha

BBITIOJTHEHHE TIPOEKTHBIX
paboT /151 37IeKTPOHHBIX
ripubopoB

Buabl 3aHaTHM

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* VHTEpaKkTUBHbIE
nabopaTopHbIe 3aHATHS;
* VHTEpaKkTUBHbIE
JIeKLIUY;

* [lpakTnueckue
3aHATUS;

* JlaboparopHbie
paboThI;

* Jlekumu;

* CamocTrodTenbHas
pabora;

* NHTrepakTuBHbIE
TpakTUYeCKUe 3aHATHUS;
* JHTepakTUBHbIE
nabopaTopHbIe 3aHATHUS;
* JHTepakTUBHbIE
JIeKLINY;
 [lpakTuueckue
3aHATHS;

* JlabGopaTtopHble
paboThI;

* Jlekumu;

* (CamocrosiTe/ibHast
pabora;

* lHTepakTUBHEBIE
MpaKTUUeCKUe 3aHSTUS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie
paboThr;

* (CamocTodTe/bHas
paborta;

Hcrionb3yemMble
CpeficTBa
OLleHVBaHUs

* Otyet no
naboparopHoii pabore;
* Onpoc Ha 3aHATHsX;

* Otyer no
naboparopHoii pabore;
* Onpoc Ha 3aHATHUSX;

* Otyet no
naboparopHoii pabore;
* Ko//10KBUYM;
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* KomnokBuywm;

* Kosnoksuywm;

* Pedepar;

* Pedepar; * Pedepar; * DK3aMeH;
e OK3aMeH; * ODK3aMeH;
dopMmy/nMpoBKa IOKasaTesed M KpUTepUeB OLeHWBAHWS [JaHHOW KOMITeTeHL|MM IIpUBe/leHa B
Tabmmie 12.
Tabmuija 12 — ITokasaTeny ¥ KpUTEPUH OLleHUBAHUS KOMIIETEHLIMM Ha dTarax
CocraB 3HaTb YMmeTb Bnagets
OrmuHo * MeTObl II0CTaHOBKU * OmpezessTh Le/H, * CreLaan3upOBaHHbIM

(BBICOKMI YPOBEHB)

3a/au MPOEKTUPOBAHUS
3JIEKTPOHHBIX TTPHUOOPOB,
CXeM, 3Tarlbl TIOATOTOBKH
TeXHUUeCKUX 3alaHu Ha
BBIIOJTHEHHE TIPOEKTHBIX
pabor;

OCYIIeCTB/IATh
TIOCTAHOBKY 3a7iay
TIPOEKTHUPOBAHHUS
3JIEKTPOHHBIX TTPUOOPOB,
CXeM U YCTPOMCTB
Pa3/InYHOTO
(yHKL[MOHATBHOTO
Ha3HaueHwusl,
TIO/ITOTaB/IMBaTh
TeXHUUeCKUe 3aZlaHusl Ha
BBITIO/THEHHE TIPOEKTHBIX
pabor;

Y TIPOrPaMMHBIMU
Cpe/iCTBaMU MOATOTOBKHU
TeXHUYeCKUX 3a/laHul;

Xoporiio (6a30BbIit

¢ MeTO/bl TIOCTaHOBKK

* ompezesnsTh LeJH,

¢ CTaHAapTHBIMU

YPOBeHb) 3a/jau IIPOeKTHUPOBaHuUs OCYILeCTBJIATh IIPOrpaMMHBIMU
3/IeKTPOHHBIX TIPHOOPOB, | TOCTAHOBKY 3ajay Cpe/iCcTBaMU IOATOTOBKYU
cxeMm; IIPOEKTUPOBAHUS TeXHUYeCKUX 3a/laHul;

3/IeKTPOHHBIX TIPHOOPOB;

YI0BNIETBOPUTE/IbH | * OCHOBHBIE 3TarlbI * IIOArOTaB/MBaTh * CTaHZJApTHBIMU

0 (TIOpOroBbIi NIOJTOTOBKU JaHHbIe JIJI1 COCTABJ/IEHUs | CpeJCTBaMU IOATOTOBKU

YPOBEHb) TeXHUUYEeCKUX 3aJlaHUM Ha | TeXHUYEeCKUX 3aZ,aHUi; TeXHUYECKUX 3aJlaHU;
BBITIO/THEHHE TIPOEKTHBIX
pabor;

2.6 Komnerennusn I1K-9
[TIK-9: crocobHOCTRIO ~ pa3pabarbiBaTh  MPOEKTHO-KOHCTPYKTOPCKYIO — [JOKYMEHTALMI0 B

COOTBETCTBUU C METOJUUECKUMU U HOPMAaTUBHBIMU TPeOOBaHUSMH.

st popMHUpOBaHMsT KOMITETEHL[M HEOOXOAMMO OCYIL|eCTBUTH Psifi 3TANoB. DTarbl JOPMUPOBAHUS
KOMITeTEHLIMM, TpUMeEHsieMble /Ui 3TOr0 BUJbl 3aHATUA U HCIIO/b3yeMble CpPeACTBa OLeHWUBAHUS
npe/icTaB/eHbl B Tabmure 13.
Tabsuna 13 — Jranbl popMHUPOBaHUS KOMITETEHLIMU U UCTI0/b3yeMble CPe/ICTBA OLIeHUBaHUS

TpebOBaHUH, CTaH/IapTOB,
I'OCT

JIOKYMEHTAL[1I0

CocraB 3HaTb YmeTb Bnagets
CopneprkaHue 00IIyI0 CTPYKTYpY yMeTb OrlepaTUBHO pa3pabarkiBaTh MTPOEKTHO-
3TaroB HOPMaTHBHBIX HaXOJUTh HEOOXOAUMYI0 | KOHCTPYKTOPCKYIO

JOKYMEHTALIIO B
COOTBETCTBHUHU C
MeTOIUUeCKUMH U
HOPMaTHBHBIMU
TpeOOBaHUSIMU

Bunp! 3aHaTHI

* VIHTepakTUBHbIE
TpakTUUeCcKHe 3aHsTHS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHSTHS;
* lHTepakTUBHbIE

* VIHTepaKkTHUBHbIE
NpaKTUYeCKHe 3aHSTHS;
* VIHTepaKkTHUBHbIE
nabopaTopHbIe 3aHITHUS;
* llHTepakTUBHbIE

* VIHTepakTUBHbIE
TPaKTUYeCKUe 3aHSTHS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHSITHS;
 JlaboparopHbie
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JIeKLIWY;
* [IpakTrhueckue
3aHSATUS;

* JlaboparopHbie
paboThI;

¢ Jlekuuy;

* CamocTrodTenbHas
paborta;

JIeKL1Y;
* TIpakTHUueckue
3aHSATUS;

* JlabopaTopHbIe
paboThI;

* Jlexuuwy;

* (CamocrosiTesibHast
pabora;

paboThI;
* (CamocTosTenbHast
pabora;

Wcnons3yemsble
cpeAcTBa
OLleHVBaHUs

* Otyet no
nabopatopHoii pabore;
* Oripoc Ha 3aHATHSIX;

* Otyer no
naboparopHo# pabore;
* Onpoc Ha 3aHATHUSAX;

* Otyet no
nabopartopHo# pabore;
* Ko/okBuywm;

* Ko/noksuyw; * Ko/noksuyw; * Pedepar;
* Pedepar; * Pedepar; * OTuer 10 MpaKTHKe;
* OTyeT 1o NpaKTHUKE; * OTyeT Mo NpakKTHKe; * DK3aMeH;
* OK3aMeH; * 3JK3aMeH;
dopMy/nvMpoBKa TMOKasaTeseldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEHLMM TpuBe/leHa B
Tabmuie 14.
Tabmuiia 14 — IMokasarTes ¥ KPUTEPUH OLIEHUBaHHUSI KOMITETEHIIMM Ha 3Tarax
Cocrasn 3HaThb YmeThb Bnanets
OtmyHo * pa3pabaTbiBaTh * HaBBIKaMH pa3paboTKu

(BBICOKMI YPOBEHb)

¢ CTpyKTypy 4
copepxanune ['OCT
19.201-78, T'OCT P
53736-2009,
Kacarolyrocst
pa3pabOTKH MPOEKTHO-
KOHCTPYKTOPCKOU

JIOKyMeHTal[1K;

TIPOEKTHO-
KOHCTPYKTOPCKYHO
JIOKyMEeHTalHo,
OTepaTUBHO U3BJ/IE€KaTh
BCIO HEOOXOJUMYO
uHdopmartuto u3 'OCT;

MIPOEKTHO-
KOHCTPYKTOPCKOM
JIOKyMeHTaL1y;

Xoportio (6a30BbIit

* crpykrypy 'OCT

* pa3pabaTbiBaTh

¢ OTAe/IbHBIMU

YPOBEHb) 19.201-78, 'OCT P MPOEKTHO- HaBbIKaMU pa3pabOoTKu
53736-2009, KOHCTPYKTOPCKYO TPOEKTHO-
KaCaroLyrcs JIOKyMEHTaL[HI0; KOHCTPYKTOPCKOM
pa3pabOoTKH MPOEKTHO- JIOKyMeHTaLl1u;
KOHCTPYKTOPCKOM
JIOKyMeHTal1u;

YIOB/IETBOPUTE/IBH | * OCHOBHbBIE IIPUHI[UIILI * pa3pabaTbiBaTh * HaBbIKaMH pa3pabOTKH

0 (1IOpOroBeIi pa3pabOTKy MMPOEKTHO- MPOEKTHO- MPOEKTHO-

YPOBEHb) KOHCTPYKTOPCKOM KOHCTPYKTOPCKYHO KOHCTPYKTOPCKOM
JIOKyMeHTaL1H, JIOKyMeHTaL[HI0, JOKyMeHTal[1H, C
otpaxkeHHsle B 'OCT; TIpUBJIeKasi IOMOLLb TIOMOLLBIO CIIEeLUaInCTa;

CreLMalIvCTOB;

AedaTeJIbHOCTH,

XapaKTepU3yIOLUX 3Tarbl

3 TumnoBsbie KOHTPOJ/IbHbIE 3d/1dHUA
,Z[]'IFI pear3aliii 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

06pa30BaTEJIbH0ﬁ MporpamMmmel, B CjieAyrouiemM CcOCTaBe.

3.1 Tembl pedepaToB

— TexHO/MOrMM HOBBIX MAaTepvasioB U TOKPBITHH, 00eCreurBaloiX TMOBBIIIeHHe HaZeXKHOCTH
KOMITOHEHTOB ¥ MHTeTrpa/IbHBIX CXeM Ha UX OCHOBe. OZIHO- ¥ IByXMepHOe MO/Ie/IMPOBaHNe TePMHUeCKOTO
OKuC/ieHus: KpeMHus.. OfHO- M /IByXMepHOe MojennpoBaHHe Juddy3ur B KPeMHHH TIPH BBICOKOW U
HU3KOM KOHIeHTpaLuy npuMecy. OfHO- ¥ IByXMepHOe MO/Ie/TMpPOBaHre NOHHOM MMIIaHTalin
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3.2 TeMBI K0/I/IOKBUYMOB
— MogenvpoBaHie IyuKOBOTO OTXKWra HMIUIAHTUPOBAHHOTO KpeMHMs. MojenrpoBaHue
ornTHYecKor murorpaduu. MogenvpoBaHue muTorpadus B ybokoi Y@ obiactu

3.3 TeMBbI 0NIPOCOB Ha 3aHATHAX

— W3yueHue coBpeMeHHbIX BO3MOHOCTer CAIIP a1 NpoeKTUpPOBaHUSI M TEXHOJIOTMH
3/IEKTPOHHON KOMIIOHEHTHOW 0a3bl: ¢ TI0 TPOEKTUPOBAaHUIO U MOJe/IMPOBAaHUI0 TPUOOPOB U
WHTErpajbHbIX CXeM; * U3TOTOB/IEHUIO (hOTOIIAb/I0OHOB; ¢ TMPOEKTUPOBAHUIO W U3TOTOBJIEHUIO MeYaTHBIX
T1ar.

— MopgenvpoBanue MW pacueT XapaKTePUCTHK aKTHMBHBIX W TACCHMBHBIX MMKPO3/1€KTPOHHBIX
KOMIIOHEHTOB U  ycTpoihcTtB B cpefe Sentaurus TCAD: ¢ TpexmMepHOe MoOje/TMPOBaHUe
TIO/TYTIPOBOZJHUKOBBIX CyOMHMKDOHHBIX TIPUOOPOB, BKJIFOUAlOIlee MO/e/TUPOBAHUE TEeXHOJIOTMUYeCKOTO
niporiecca (hOpMHUPOBAHHSI CTPYKTYphI TIPUOOpa, MeXaHUUYeCKUX HarpspKeHU BHYTpU npubopa U aHaim3
TPEXMEpPHOT0 pacTeKaHWsi HOCUTeJIer 3apsijia; * MOZeTMpOBaHe KPEeMHUEBBIX NPUOOPOB U MPUOOPOB C
rereporiepexofiaMu (B ToM umcyie Ha ocHoBe SiC u GaN), nmpubopoB Ha ocHoBe MarepuasioB A3B5,
ucrnonb3ywomux rereponepexonsl (HEMT), dotomerekTopoB, cBetousnyuatrommx auonoB (LED) u
T0/TyTIPOBOZHUKOBBIX J1a3€pPOB.

— UW3yueHue 0a30BBIX TEXHOJIOTHUN WM3rOTOBIEHHUS] aKTUBHBIX U MACCUBHBIX MUKPO37€KTPOHHBIX
KOMITOHEHTOB U YCTPOWCTB, * B TOM UHCJ/Ie CBEPXBBICOKOUACTOTHBIX ITOJIOCKOBBIX CXeM, alaliTHPOBaHHBIX
K HOBOM 3/IEKTPOHHOM KOMITOHEHTHOM 0a3e CBepXBbICOKOYACTOTHOTO /Maria3oHa; * 0CBOeHHe TeXHOJIOTUU
HOBBIX MaTepUasioB U TIOKPBITUH, 00eCreunBarodX TIOBBIIIEHHe HAIeKHOCTH KOMIIOHEHTOB U
VIHTerpa/IbHbIX CXeM Ha UX OCHOBe.

— OpHo- ¥ AByXMepHOe MOZie/IMpOBaHKe TeXHOJI0TMUeCKUX Iporeccos B cpefie SentaurusTCAD
B MpoLiecce NPOeKTHPOBaHHWs aKTUBHBIX U MAaCCUBHBIX MUKPO3/IEKTPOHHBIX KOMIIOHEHTOB U YCTPOWCTB: *
TePMUUECKOe OKHC/IeHWe KpeMHUs; ¢ Auddy3uss B KpeMHUU MPU BBICOKOW M HU3KON KOHIL|eHTpaLu
MpUMeCH; * VMOHHAas UMILIaHTalMsl; * MyYKOBBbIM OTXKUT WMILJIAHTUPOBAHHOTO KDEMHUSI; ¢ ONTHYecKas
nmurorpadwust; * mutorpadus B ryookol Y® obacTy.

3.4 DK3aMeHaLOHHbIEe BOIIPOCHI

— 1. CoBpemeHHble Bo3MOkHOCTH CAIIP 1Mo MpoeKTHpOBaHUIO U MO/eTMPOBaHUIO TPU-00POB U
uHTerpasbHbIX cxeM 2. CoBpemeHHble Bo3MOkHOCTH CAIIP mo wusrotoBneHuro ¢ororabaoHoB 3.
CoBpeMeHHbIX BO3MOKHOCTM CAIIP 10 IIpOeKTUpOBaHWIO M M3rOTOBJIEHUIO IleyaTHbIX IuiaT 4.
MogenpoBaHye TEXHOJIOTHUECKOTO Tporiecca (opMUPOBaHUs CTPYKTYpHI rpubopa 5. MogenupoBaHue
MeXaHUUeCKHX HarpsbKeHUi BHYTpHU npubopa 6. MogenupoBaHve W aHa/lW3 TPeXMEPHOTO pacTeKaHWs
HocuTesel 3apsiia 7. MogenripoBaHue KpeMHHEBBIX TIPUOOPOB 1 MPUOOPOB C reTeporiepexojamu (B TOM
uyncie Ha ocHoBe SiC u GaN) 8. MogenupoBanue TpuOOpPOB Ha OcCHOBe MarepuanoB A3B5,
ucnonb3yroiux rerepo-nepexogsl (HEMT) 9. MogenupoBaHve (OTOLETEKTOPOB, CBETOW3/TyYaroLUX
muogoB  (LED) w nonynpo-BogHUKOBbIX JiazepoB  10. basoBble TeXHOMOTMHA  U3rOTOB/IEHUS
CBEPXBBICOKOYACTOTHBIX ITOJIOCKOBBIX CXeM, alallTUPOBAHHBIX K HOBOM 3/IEKTPOHHOM KOMITOHEHTHOM Oase
CBePXBbICOKOUACTOTHOI'O Juaria3oHa

3.5 Boripocs! /11 MOATOTOBKH K MPAKTHYECKUM 3aHATUAM, CEeMUHapaM
— TIpubopHO-TeXHOIOTHUeCKOe MO/Ie/IMPOBaHKE TOYTIPOBOJHUKOBOTO Pe3UCTOPa Ha TOZJIOMKKe
GaAs (Ge, Si)
[TpubopHO-TEXHO/IOTHYECKOe Mo/ie/TupoBaHue auoa IIIoTTku
Mo/IeTMpoBaHue Tpoijecca hopmrpoBaHust 3atBopa MOII-npubopa B cpeze Sentaurus TCAD

3.6 Tembl 1ab0paTOPHBIX padoT
— ®usunyeckoe MogenupoBaHue TpaH3uctopa LloTtku
— ®usnueckoe Mo/le/TMPOBaHUe TeTepoCTPYKTypHOro TpaH3uctopa AlGaAs/GaAs

4 MeTtognueckye MaTepHaJsibl
Insi obecrieueHusi mporiecca oOyueHHs U pellieHus 3afiau 00y4yeHUsi UCIIONb3YIOTCS CIeAyIoIre
MaTepuarlbl:
— MeToAUYecKue Marepuasbl, OrMpefessitolue TMpOoLeJypbl OLIEHWBaHUSl 3HAHWN, YMeHUH,
HaBBIKOB U (WIM) OMbITa [AeSATeTbHOCTU, XapaKTepU3YIOL[UX 3Tarnbl (OpP-MUPOBAHUSI KOMIIETEHLIWH,
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coriacHo 1. 12 paboueii mporpamMMBbI.

4.1. OcHoBHas /MTEparypa

1. 3mikoB I.[., OcunoB K.FO. [IpoekTHpoBaHMe U TeXHOJOTHSI 371€KTPOHHOW KOMITOHEHTHOM
6a3pr. OcuoBbl CAITP Synopsys TCAD: Yue6noe mocobue. — Tomck: TYCYP, 2012. — 76 c. Paiin:
3bikoB_[1/1_OcurnoB_KI_-_ITuTOKb_(YI1_2012).pdf B apxuBe [DnekTpoHHbIM  pecypcl. -
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Zikov/
%D0%97%D1%8B%D0%BA%D0%BE%D0%B2_%D0%94%D0%94_%D0%9E
%D1%81%D0%B8%D0%BF%D0%BE%D0%B2_%D0%9A%D0%AE_-_%D0%9F
%D0%B8%D0%A2%D0%AD%D0%9A%D0%91.zip

4.2. lonoHMTe/IbHAA IMTepaTypa
1. PedeparuBHbie XypHa/ibl «Pu3nKa» U «OIEKTPOHHUKa». (Hammure B oubmmuoreke TYCYP - 1
9K3.)

N

JKypHan «3BecTus By30B. DleKTpOHUKa». (Hanuuue B 6ubmioreke TYCYP - 1 3k3.)
3. JKypnan «/3Bectust By30B. MaTepuasbl». (Hamiuue B 61bmmoreke TYCYP - 1 3k3.)

4.3. Obs3aTeIbHBIE YUeOHO-MeTOoJuYeCKHe MoCco0us

1. 1. 3exoB [.[0. TlpoekTHipoBaHWE ¥ TEXHOJIOTHS 3/€KTPOHHOM KOMIIOHEHTHOM 0as3bl:
JlaboparopHbiii rpakTUKyM. — Tomck: TYCYP, 2012. — 13 c. ®atin: 3sikoB_ /I - TIMTOKE_(JITI_2012
).pdf B  apxuBe [DnexkTpoHHBIA  pecypc]. - http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%?20disciplin/Zikov/%D0%97%D1%8B%D0%BA%D0%BE%D0%B2_
%D0%94%D0%94_%D0%9E%D1%81%D0%B8%D0%BF%D0%BE%D0%B2_%D0%9A%D0%AE_-
_%D0%9F%D0%B8%D0%A2%D0%AD%D0%9A%D0%91.zip

2. 3wpikoB [I.[1. TIpoekTMpoBaHWEe U TEXHOJIOTHSI S/M€KTPOHHOW KOMIIOHEHTHOM 0as3bl:
MeToauueckre yKasaHHs TI0 TIPaKTUUeCKUM 3aHSTHSIM U caMmocTosiTesibHOM pabore. — Tomck: TYCYP,
2012. — 50 c. (@S TpaKTUUECKUX 3aHATHH C.2-46 /s caMocCTosTenbHOW paboTel c.47) dDaiin:
3bikoB_[1/1_-_TIuTOKB_(YMII_2012).pdf B apxuBe [D/1eKTPOHHBIM pecypc]. -
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%?20disciplin/Zikov/
%D0%97%D1%8B%D0%BA%D0%BE%D0%B2_%D0%94%D0%94_%D0%9E
%D1%81%D0%B8%D0%BF%D0%BE%D0%B2_%D0%9A%D0%AE_-_%D0%9F
%D0%B8%D0%A2%D0%AD%D0%9A%D0%91.zip

4.4. Pecypceol cetu IHTEpHeET

4.4. Ba3bl JaHHBIX, THPOPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEMbI
1. OnexTpoHHBIM pecypc: http://yandex.ru, mporpammHbiii maketel TCAD umu nanoTCAD,
MathCad
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