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PABOYAA [TPOI'PAMMA VUYEBHOMW TUCTIMTIJIVHBI
IMPUBOPHO-TEXHOJIOTUYECKOE MOJAEJMPOBAHUE
Y pOBeHb OCHOBHO#
00pa3oBaTe bHON NPOrpaMMBl  MAarucTpaTypa (akageMuieckas)
e
Hanpagnenus noarorosxu 11.04.04 «571eKTPOHNKA 1 HAHODNEKTPOHUKAY
Marucrepckas nporpamma TepaorenbHas 3nekTpoHmKa
®opma obyuenus ouHas
Paxyaprer INEKTPOHHON TexHuku (PIT)
Kadenpa buznyeckoit anekrponuky (P3)
Kype ! Cemecrtp 2
Yuednblit nuian naGopa 2015 roaa u nocenyw0LInX JeT.
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1. | Jexuun 18 18 | gacomr
2. | JlaGoparopubie paboris 18 18 | yacos
3. | IpakTnyeckue 3anaTHR - - 4acoB
4. | Kypcosoii npoext/pagora (KPC) (ayautopnas) - - 4acoB
S. | Beero ayanTopHbIX 3aHSTHI (Cymma 1-4) 36 36 | yacor
6. 13 Hux B MHTepaKTHBHON (opme 16 16 | gacos
7. | Camocrositeanuast paGora cryaenTtos (CPC) 36 36 | yacos
8. | Beero (6e3 sx3amena) (Cymma 5,7) 72 72 | yacom
9. | Camocr. paGorta Ha NOATOTOBKY, CAaYy 3K3amMeHa 36 36 4acoB
10, O6wmas TpyroeMKocTs (Cymma 8,9) 108 108 | yacos
(B 3a4€THBIX €XMHUUAX) 3 3 3E
DK3amel 2 _cemecTp
Tomck 2015
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 57 or« 2 » 7 2015 1|

JlueT coriacoBaHuii

Pabouas mporpamma cocTasieHa ¢ yueroMm tpebosannii @enepansroro ocynapcTsennoro o6paso-
BaTE/ILHOTO cTanaapra Beicimero odpaszosanus (PI'OC BO) mo nanpasienuo noarorosku 11.04.04
«DJNEKTPOHNKA ¥ HAHODJICKTPOHHKA» (KBATH(DUKAIMS (CTETIEHb) MATKCTP), YTBEPKAEHHOTO TPUKA30M
Munmucrepersa odpazosanus u Hayku Poccuiickoit ®enepanun ot 30 OKTﬂOpﬂ 2014 r. paCCMOTpeHa H

YTBEpXK/IeHa Ha 3acenanny Kapenpbl QU3MUECKOH DIEKTPOHUKH OT « Ay OF 2072 1., mpo-
Tokon Ne 57

Pazpaborum: /Qé[

AcnmpanT kadenpsl OO - //«./-/7 / W.B. I0nycor

Ipodeccop kapenpnr D / [LE. Tposu

3aBenyromuit kadgeapoi
ITpodeccop kabenpsr @3

/ TLE. Tposu

PaGouas nporpamma cornacosana ¢ pakynsTeToM, TpoGUIMpYIOMmER U BBITyCKaomei xabes-
paMu HarpaBieHUs [1OANOTOBKH.

Jexan OHT Q%i‘// / A.W. Bopouun

3aB. npodunupyrouiei >/‘
xadenpoi DD / /w

/ IL.E. Tposin

3aB. BBITYyCKAOLIEH ﬂ?
kadeapoit 0] 2D Y / ILE. Tposn

JKCIepThI:
—  Ilpencenaresns meTomnyeckoit -

xoMuccuu axyisrera ®OT / N.A. Yucroenopa
Ipexncenarens metoauueckoit
KoMuccHu Kadeapsl OO / M. A. Yucroenosa
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1. HEJIN U 3BATAYU JUCHUTIINHBI

MaFHCT}L MOArOTOBJIEHHbIH B paMKax NHCLMUIIIMHbL «npM60pHO—T€XHOJ}OFHHCCKO@ MOACIHPOBAHHEY,
AOIBKEH XOPOLUO MPEACTABIATL BO3MOKHOCTH, KOTOPBIE AAOT NPOrPaMMHbIC NAKEThI KOMITBbHOTEPHOIO TEXHO-
jorueckoro monennposatns (TCAD), a Taioke ymMeTh ¢ MX NOMOWIBIO pelLLaTh 3a1a4u NPOSKTUPOBAHUS U pa3-
PaboTKU NMOAYNPOBOAHMKOBBIX YCTPOHCTB M TEXHONOMUUECKHX MPOLIECCOB MX H3IOTOBJECHHSI.

OcHogHoOM 3anaueli HacTosIIero Kypea sBaseTcs (opmupoBaHHe yMeHUH 1 HABLIKOB PaboThl ¢ coBpe-
MCHHBIMH TIPOTpaMMHbIMi naketamu TCAD, koTopbie B HacTOsILIEE BPEMS 1IMPOKO NIPUMEHSIOTCS B noJynpo-
BOJIHUKOBON NPOMbIIIJIEHHOCTH,

2. MECTO JUCUHUIIMHBI B CTPYKTYPE OOII

HAucumnina oTHoCHTCS K 0653aTeNbHBIM AUCLMITTHHAM BapHaTHBHOM HacTu nporpamms (51.B.0J1.3.3).

Mzyuenne ancumnimnnbt 6asupyetcs na cieyrowmx paHee uzyuaembiX AMCLUIIIMHAX: QU3HKA ONYIPO-
BOZIHMKOB, MATEPHaIbl U DIEMEHTDI JJIEKTPOHHON TEXHHKH, TBEPAOTEbHAS SNIEKTPOHHKA, TPOLIECCHI MUKPO- U
HaHOTEXHONOMMH, TCXHONOTMA APCCHNL-TANIMEBOH METEPOCTPYKTYPHOM ITEKTPOHMKH.

Ha wmarepuanax, usyuaembix B nanHoil aucuuniune, GasupyioTes crielylommMe MCUMIIMHBE yueGHOro
NnaHa, u3yvaembie no3aHee: GU3MUECKHE OCHOBBI HAZECKHOCTH HM3AENUl TBEPAOTEILHON 3MEeKTPOHMKH, MOZe-
JIMPOBaHKE 1 [POCKTUPOBaHUe reTepocTpykTypHbix CBY MUC, FETEPOCTPYKTYPHBIE MOMYNPOBOAHUKOBBIE
npubdopsl.

3. TPEBOBAHUS K PE3VJIBTATAM OCBOEHUS JAUCHUTIIMHBI
3.1. Msy4enne AMCUNNIAHBI HATPABJICHO HA GopMupoBanHe y MATHCTPAHTOB CIEAVIOMHX KoMne-
menyuii:

— CMIOCOOHOCTL MOHUMATh OCHOBHBIE NPOGIIEMbI B CBOEH NPEAMETHOM 00n1acTH, BLIGUPATL METOMIBI M Cpei-
cTBa ux petienus (ONK-1);
— CrocobHocTs pazpabdarsiBath SQdEKTHBHbIE AIFOPUTMBI petueHus chOpMyIUPOBAHHBIX 3a/1aU ¢ UCTOMb-
30BaHHEM COBPEMCHHDIX A3bIKOB MPOrPaMMUPOBAHNUS W 06ECNEUHBaATE HX fporpamMmuyio peanusaumio (IK-
2);
— FOTOBHOCTE OCBAMBATEL NPUHLMILI NIAHHPOBAHWS M METONbI ABTOMATH3ALIMY 9KCMEPUMEHTa Ha OCHOBE
HHDOPMALMOHHO-W3MEPUTETLHBIX KOMIIEKCOB KaK CPEACTBA TIOBbILUEHMST TOUHOCTH M CHIDKEHHUS 3aTpaT Ha
€0 NPOBE/ICHUE, OBNAACBATE HABBIKAMU U3MEPEHMI B PEasbHOM BpeMEHH (TIK-3);
— CMOCOOHOCTL JIeNaTh Hay4HO-0B60CHOBAHHBIE BBIBOMbI 110 pe3ynbTaTaM TEOPETHUECKUX M IKCIIEPUMEH-
TallbHbIX WCCIC0BAHUH, 1aBaTh PEKOMEHAALMU MO COBEPLIEHCTBOBAHMIO YCTPOHCTB W CHCTEM, FOTOBHTD
Hay4Hbie MyOIMKaUMK M 3asBKM Ha U300peTenus (TK-5);
— FOTOBHOCTDL ONPEACIATH UENM, OCYLIECTBIATL NOCTAHOBKY 3a1a4 MPOEKTUPOBAHHS JIEKTPOHHBIX NIPUGO-
POB, CXCM W YCTPOHCTB PasiiMMHOTO (yHKLMOHATLHOTO HA3HAYEHUS, MOATOTABINBATD TEXHUUECKHE 3aja-
HUsE Ha BbINOIHEHKE TPOeKTHBIX paboT (JTK-7);
— CMOCOOHOCTh NPOSKTUPOBATH YCTPOHCTBa, NpUOOPbI U CHCTEMbI BJIEKTPOHHOM TEXHUKH C YUETOM 3a/1aH-
HbIX TpeGoranuii ([TK-8);
~ CMOCOOHOCTL pa3pabaTbiBaTh TPOCKTHO-KOHCTPYKTOPCKYIO TOKYMEHTALMIO B COOTBETCTBHH ¢ METOHUE-
CKHUMU ¥ HOpMaTuBHbIMU TpebGosanusmu (ITK-9);
— CMOCOOHOCTS [IPOSKTHPOBATL TEXHOIOTHUYECKHE MPOLIECCHl NPOM3BOACTBA MATEPUANIOB M M3JIenuil 3/iek-
TPOHHOH TEXHHKK C MCNOMB30BAHHEM aBTOMATH3HPOBAHHBIX CHCTEM TEXHOIOPMYECKO NOArOTOBKH NPOU3-
BoacTea (IK-11); ,
— CMOCOOHOCTL CaMOCTOSTENbHO pa3pabaThiBaTh MOAEH HAaHOTETEPOCTPYKTYP, AKTUBHBIX WU MACCUBHBIX
SNICMEHTOB, TEXHOJIOTMUYECKUX Ofepaluii U3roTOBICHUS rerepocTpykrypisix MUC CBY ¢ ucnonb3oBaHu-
€M TEXHONIOrMMECKHX CHCTEM MOZETHUPOBAHMS U POEKTHPOBAHMS SACMEHTOR U TEXHONOrUi NOAYNPOBO/I-
HukoBbIx MC, B Tom uncne MUC CBY, u3rotaenieaembix Ha ocHOBE rerepoctpykryp (TCAD) (TICK-2).

3.2. B pezysibrare n3ydeHns AHCHMIIHHbI MArHCTPAHT JOJDKEH:

3HATh:

— OCHOBHbIC THIbI MO/IENICH TEXHONOMWHECKHX MPOLIECCOB, Pealn30Batible B nporpaMMHOM nakete Syn-
opsys TCAD;

— BOSMOXKHOCTH mporpammHoro nakera Synopsys TCAD B o6nactu peanuzaumu pasIngHbIX MOAXOA0B K
MOZACIHPOBAHUIO FIONYTTPOBOJAHHKOBBIX YCTPONCTE;

— MHTEPREHC 1 CHHTAKCHC KOMaHHBIX (aiiios nporpamMmHoro naxkera Synopsys TCAD;

yMeTs:

— CO3AABATE MOACHH MONTYNIPOBOIHMKOBBIX NPHOOPOB H TEXHONOMMUECKHX MPOLLECCOB MX U3TOTOBJIEHMS,
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BJAAACTH:

— HaBblkamy pa3paboTiu NpoekTos B cpeae Synopsys TCAD;
— HaBbIKaMK UHTEPNPETALIMM PE3YNILTATOB MOJICIMPOBAHUS U CPABHEHUS STHX PE3YNILTATOB C AKCIIEPH-

MCEHTa/IbHbIMHW JaHHbIMHA.

4. ObbEM JUCHHUIIIMHBI Y BUJIbl YYEBHOM PABOTHI

O01was Tpy10eMKOCTb AUCLHMILIMHDI COCTABNSET 3

3aYECTHLIC CANMHULBL.

o eMecTpbl
Bua yueGHoit paboTs Beero uacos ¢ 2 P
AyAnTOpHbIE 3aHATHS (BCero) 36 36
B ToMm uncre: -
Jlexunu 18 18
JlaBopatoptbie paboThi 18 18
CamocTosTenbHasi pabora (Beero) 72 72
B rom uucre: -
TonroToska k 1abopaTopHbiM paboTam 34 34
[TpopaboTka ekuMoHHOro Mateprana 2 2
[foarotoska K sk3ameny 36 36
, Obuwas Tpyn0eMKOCTh Hac 108 108
st
3auetnbie Enunuubl Tpynoemkocty 3 3
5. COJEPKAHUE ITUCHUNIVINHBI
S.1. Paszaeninl AUCHUIIINH ¥ BHILI 3aHATHIA
2 1
£ QS =
T 3| © -~ 5
N g St &3 g @opmupyembie
"/;] Haumenosanue pazaena aueuunnamubl g te;\_‘g g E ° KOMIEeTEHH MU
= | &% g5 8 (OK, IK, N1CK)
k= =S =2
s SR
£ &)
OIIK-1, TIK-2, TIK-3,
Monenuposanne TeXHONOMHYECKUX NPOLIECCOB B CHCTEMAX aB-
, TK-5, [K-7, [TK-8,
1. | TOMaTH3HPOBAHHOTO TEXHOIOTHUECKOrO fIPOEKTHPOBAHMS 8 8 18 34
(TCAD) IK-9, ITK-11,
” MCK-2
OIK-1, TK-2, [1K-3,
Mozenupoganiie MonynpoBOAHUKOBLIX MPHEOPOB B CHCTEMAX
s [IK-5, IK-7, TIK-8,
2. | aBTOMATM3UPOBAHHOIO TEXHONOTHYECKOTO NPOEKTUPOBAHUS 10 10 18 38
(TCAD) IK-9, [IK-11,
TICK-2
o
3.2. Coepskanue pa3aeioB AHCHHILTHHDI (110 JICKLIU5IM)
T - eMble
Ne HaumenoBanue pasze- pyao Dopmupyembi
w/n 0B CopnepixaHue pasaenos e€MKOCTh KOMITETEHIIUH
) (yac) | (OK, IIK, [ICK)
1. | Monenuposanme TexHONO- | MOAENMPOBAHUE TEXHOIOMMUECKUX NPOLIECCOB OCaKAe- OTK-1. [IK2
TUYECKUX NMPOUECCOB B HUS TOHKUX neHok. Monenu ocaxaenus CVD, ; i
e N . . TK-3, TIK-5, IK-
cueremax asromarnskpo- | Unidirectional, Dualdirectional, Hemispheric, Mowre- 3 7 1K-8
BaHHOTO TeXHONOrN4ecko- | Kapno. Moaenuposanye TexHOIOrMYECKUX NpoUECCoB MK ’9 1K ’11
o NPOEKTHPOBARNS TPABJICHUS TOHKHX MJI€HOK. Monenu TpapieHus Iso- H’CK 5 ’
(TCAD) tropic, RIE, Monre-Kapro.
2. | Monenuposanue nosy- Ypastenue [TyaccoHa, ypaBHeHue HENPEpPLIBHOCTH 1
MPOBOAHUKOBbIX MPUGO- apefidoso-1uddy3noHHsIe ypaBHeHus nepenoca snex- ONK-1. T1K-2
POB B CHCTEMAX aBTOMATH- | TpoHOB. [ToseBoid TpansucTop ¢ 3atsopom LHorrn — MK-3 l—'II’< 5 H;{
3MPOBAHHOTO TEXHONOMM- | OCHOBHBIC XAPAKTEPUCTHKH U IPUHUAMN paboTsl. TpaH- 10 7’ I‘IK_87 )
HUECKOrG NPOCKTUPOBAHUSA | 3UCTOP C BLICOKOH MOABHIKHOCTLIO 31EKTPOHOB — OCHOB- P
) MK-9, IK-11,
(TCAD) HbIE XapaKTepUCTHKKM 1 ApUHLMN paboTsl. [Tocaenosa- MCK-2
TEJBLHOCTL pacueTa Mpu MOAEUPOBAHKUH TONY NPOBOI-
HHKOBBIX YCTPOHCTB, HepapXus MoJeeil.
4
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3.3. Pasesibl IMCHUILINHBI H MEKANCHHILIHHAPHDIE CBA3H ¢ obecnednBaOMMEMH (IpeIbl-
Ay IUMH) 1 o0ecneauBaeMbiMH (II0C/Ie/YIOTMMHE) AHCHHILIHHAMH

Ne Ne pazne/108 JaHHON QMCUHILMHB, 11 KOTOPBIX HEOBXOJHMO H3V-
HaumeHosanue ofecnedupaommnx pasa A ANCHHI 5 A p y

Ne ~ ueHHe obecneunBaONX (PeabIAYHINX) U 00ecneYHBAEMBIX (nocne-
(npeabinywimx) u ofecneunBaeMbIx
n/n ) AYIOLUMX) AMCUMIIHH
(nocneayrounx) AMCHHNINH 1 5
TpenuiecTByomune NMCuMILIMHDBE
1. hu3MKa NoNYyNPOBOLHUKOB + +
5 | MaTepHalibi 1 2JIEMEHTBI SM1EKTPOHHOM +
" | TeXHMKH
3. | TBEpROTE/IbHAS HIEKTPOHHKA + +
4. | npouecch! MUKPO- U HAHOTEXHOIOTHY + +
5 | TEXHOJOTWA apCeHMI-raNIneBOH retepo- + .

CTPYKTYPHOH 37EKTPOHUKH

focaenywume auenunanno

1 (bl/l?;H"IeCKHe OCHOBbI HAaACKHOCTH U3JIE-

JIMH TBEPAOTEBHOMN SMEKTPOHUKH * *
5 | IPOEKTHPOBAHHUE 1 TEXHOJIOTHS HMieK- + +
TPOHHON KOMMOHEHTHO Ga3bl
- 3 | MOAEIHPOBAHNE 1 IPOCKTUPOBAHKE re- + +
TePOCTPYKTYpHbIXx CBY MUC
4 FeTCpOCTfpyKTyprle Moy NPOBOIHUKO- . n
BbiC NIPHOOPLI
5.4. CoorercTBHE KOMIETEHIMI, thopMupyemMbIX NpH H3yUeHMH IHCHHUIVIHHBL, U BHIOB
3ausiTHii
IMepeuennb Buas! 3ansTuii
o BopMbI KOHTPOJIS!
KOMMeTeHLHi JI J1a6. CPC
OIIK-1 + + Onpoc Ha nexuusx
11K-2 + + Jonyck k JIP. 3ammra otuera no JIP
IK-3 + + Honycxk x JIP. 3awura oryera no JIP
TIK-5 + + Honyck k JIP. 3amura otyera no JIP
I1K-7 + + Honycx k JIP. 3amura oruera no JIP
[1K-8 + + Honyck k JIP. 3awura otuera no JIP
ITK-9 + + Honyck k JIP. Bawura otyera no JIP
IK-11 + + Honyck x JIP. 3amura otyera no JIP
— [1CK-2 + + Honyck x JIP. 3awura otuera no JIP

6. METO/IbI I ®OPMbI OPTAHU3ALUNU OBYUYEHUSI
TexHo/10run HHTEPAKTHBHOIO 00YUeH s IPH PAZHBIX dopmax 3aHaTUH B Yacax

Dopmbl JiaGopaTopHbie
p Jexuuu (uac) parop Bceero
MeToabl 3aHATHA (Yac)
Mynemumeouiinvie npesenmayuu ¢ sudeoporuxamu u
PAZOAMOUHBLM MAMEPUATOM C ROCHCOVIOWUM 0BCYHC- 2 10 10
denuem
Padoma 6 komanoe 4 4
VITOro MHTEpaKkTHBHBIX 3aHATHIA 2 14 16
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7. JABOPATOPHBIN NPAKTUKYM

Tpyno-
Ne Ne pazaena ) N Komnerennun
S TemaTuxa n1abopaTopHbIx 3aHITHI el\(«:;cc;b OK, MK, [ICK
OIIK-1, TTIK-2, TIK-
JIP1. ®opmuposanuem macku u auddysnedl npumecn chopmu- 3, 1K-5, TIK-7,
1. 1 poBaTh B MOJYU3OMMPYIOLIEH NOANOKKE OUMOIAPHBIA n-p-n- 2 TK-8,
TPaH3UCTOP. ITK-9, TIK-11,
MCK-2
OIIK-1, TK-2, ITK-
: -5, K-
5 | JIP2. dopmuposannem macku v audysuei npumecu chopmu- 5 3, mﬁ]}%? 7,
’ pOBaTh IMOM Ha OCHOBE p-n-Nepexona. [K-9 I'IK’-H
MCK-2
OI1K-1, IK-2, TK-
A N 3, NK-5, TIK-7,
3 ’ JIP3. ®opmupoBaHiem ABYXCIONHON MacKM M HamblIeHUEM Me- 2 K-8
’ Tajia chopMUpPOBaTH 3aTBOP Tpan3ucTopa LLIoTTKM. MK-9 HK7-11
TCK-2
— OIIK-1, [}KT-IZ, K-
JIP4. Cospats mogmens u paccunrtats BAX muona lotrku Ha 3, TG-S, TIK-7,
4. 2 GaAs 2 K-8,
Ans. MK-9, [K-11,
TCK-2
OIIK-1, TIK-2, TIK-
5 5 JIPS. Co3nats Monenb 1 paccuntats BAX TpaHsucropa ¢ 3aTB0- 5 3, HI;_;}S(,;IK-’/,
) pom [loTTku. K9 I%K’-ll
ICK-2
OIIK-1, TK-2, TIK-
3, IK-5, TIK-7,
6. 2 ﬂTiz)é. Co3nate Monesis U paccuutats BAX GUNOASpHOro TpaH3u- 5 TIK.8,
cropa. MK-9, [K-11,
[1CK-2
OIK-1, TIK-2, [1K-
. 5 JIP7. Cosnats monens u paccuntats BAX retepoGunonspHoro 6 > HII%—I%_QKJ,
’ TpaH3ucTopa. MK-9 HK,-ll
TCK-2
g’
8. MPAKTUHYECKHUE 3AHATUS (CEMUHAPKI)
HE NpeayCcMOTPeHo
9. CAMOCTOSTEJIBHAA PABOTA
Ne Ne pazgena TemaTuka camocTosITeNILHOMN PaboThi Tpyzo- Komnerenunu KonTpons Boinoue-
eMKOCTb
n/m | ANCHMIIBHBY (0emanusayus) (uac.) OK, IIK, MCK Husi paboTnbl
M3yuenne pa3nesnoB pyKOBOACTBA NOJbL30- OIK-1, TIK-2,
BaTeNisl MPOrpaMMHOIO faketa Synopsys MK-3, INK-5,
1. 1 TCAD, nOCBAWIEHHBIX MOAETUPOBAHHIO 17 [K-7, TIK-8, Homyex 1 JIP.
3awmra oryera no JIP
TEXHOJIOTHYECKUX TPOLECCOB OCAKAEHUS [IK-9, MK-11,
1 TPaBJICHHUS. FICK-2
, OTIK-1, [MK-2,
M3yuenune pasnenoB pyKoBOACTBa MOJb30-
[K-3, TK-5,
BaTeNs TIPOrPaMMHOTO Makera Synopsys Honyck k JIP,
2. 2 . 17 TK-7, TIK-8,
TCAD, nOCBAUEHHBIX MOAEJIUPOBAHUIO I1K-9. TIK-11 3awuTa otyera no JIP
NOJTYNPOBOAHUKOBBIX YCTPOHCTB. MCK-2
OIK-1, [1K-2,
HK-3, [IK-5
2 > >
3. -2 [lpopaboTka nexunoHHoro Matepuana 2 TIK-7, TTK-8, Onpoc Ha JeKkuusx
IK-9, TIK-11,

CornacoBaHa Ha noptane Ne 12276




TICK-2

4. i-2

[MoaroToBka n cnaya sK3ameHa

36

OueHKa Ha IK3amMeHe

10. TIPUMEPHASI TEMATHKA KYPCOBBIX [IPOEKTOB (PABOT)

HE MPelyCMOTPEHO

11. PENTUHTOBASI CACTEMA JJI5I OIEHKH YCHEBAEMOCTH CTYJEHTOB
Ta6siuua 11.1. baaibHble OLEHKH 1151 3JeMeHTOB KOHTPO.Ist

. . MakcumanbHblii
MakcumasibHbiii Makcumaiibubiii -
SNemMeHTbI Oann 3a mepuol me- | Beero 3a
. 6ann Ha 1-yio KT ¢ | Gana 3a nepuos me-
y4eOnoii feaTe/bHOCTH way 2KT u Ha xo- cemecTp
HayvaJja cemecTpa xkay 1KT u 2KT
Hel cemMecTpa

BrinonHenue u sauura JIP1 8 8
BeinosiHeHue u 3awnTa JIP2 8 8
Beinonnenue u 3awnta JIP3 8 8
Brinonuenue u sawmra JIP4 8 8
Boinosnnenue u 3aimnra JIPS 8 8
Brinosinenue v 3aumura JIP6 8 8
BeinosiHenue v sawwmra JIP7 10 10
OTBETH! Ha ONPOCAX 110 JIEKUHOH-

P 2 2 2 6
HOMY MaTepuany
KOMMNoOHeHT cBOEBpEMEHHOCTH 2 2 2 6
HT0ro MakcumMyM 3a nepHog: 20 20 30 70
Craya sk3amena (Makcumym) 30
Hapacraroumum urorom 20 40 70 100

Tabumua 11.2. Tlepecyer 6a1/10B B 0IEHKH 32 KOHTPOJILHbBIE TOIKH

bajibl Ha ATy KOHTPOALHOI ToOuKH Ouenka
2 90 % o7 maxcuManbHON CymMbl Gamios Ha gary KT 5
Ot 70% 20 89% o1 MakcumManbHOH cymmbt 621108 Ha aary KT 4
Ot 60% 10 69% 0T MaKCHMaJIbHOM CyMMbI 6amioB Ha gaty KT 3
< 60 % ot MaxcuManbHOM cyMMbl 621108 Ha Aaty KT 2

Tabumua 11.3. llepecyer cyMmbl /15108 B TPATHIHOHHYIO 1 MEK/IYHAPOIHYIO OIEHKY

Ouenka (FOC)

Utorosas cymma 6a/iioB, Y4HTHIBAET YCHEHO

CAAHHBIN 3K3aMeH

Ouenka (ECTS)

5 (oTnu4HO) (3auTeHo) 90 - 100 A (oT1n4HO)
85-89 B (ouens xopouio)
4 (xopowo)
(3aureno) 75 -84 C (xopomuio)
70-74 D (ynoBiieTBOpHTENBLHO)
3 (ynosaeTBopuTenbHO) 65— 69 Y P
(3auTeHo) 60 — 64 E (nocpencreenHo)

2 (HEeyHOBJACTBOPUTENILHO),
(He 3a4TeHO)

Huxke 60 6anios

F (HeynoBReTBOPUTENBLHO)

B 3K3aMEHALUMOHHbIX Onnerax COACPIKUTCSH 3 BOMNpoOcCa, U3 HUX:

1) reoperuueckuii Bonpoc (7 6annor);

Teoperuyeckuil Bonpoc (7 6anios);

MPAKTHYECKMH BOMPOC — PELEHHEe TEXHOIOrMYECKON 3a1a4U ¢ MpUMEHEHHEM OpOrpamMMHOrO Ipo-
aykra Synopsys TCAD (16 6annos).

2)
3)

BKSQMQHaHHOHHLle BODPOCHI:

M e
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Henonbzosanne merona MonTe-Kapsio B TeXHOIOMMYECKOM MOAEIUPOBAHHUHU,
Maremaruueckue MO/ENH TPABIEHUS.
MaremaTnueckre MOAENH OCAKAEHHS.
Maremaruueckne Moaeu HMIaHTaUMK U Auddy3un.
OcHoBHbic  MaTEMaTHYECKME MOJE/IH, WMCIOJIb3YeMble NpH  pacueTe TPaH3UCTOPOB C  BbICOKOM




NOABHIKHOCTBIO 3IEKTPOHOB.

6. Buabl noneseix TPaH3MCTOPOB M OCOGEHHOCTH CO3AHHMS MOAENH U pacueTa TPaH3MCTOpa C BBICOKOM
NOABHUAKHOCTBLIO 3JIEKTPOHOB.

7. OCOBCHHOCTH MOIETHPOBAHHUS ETEPOCTPYKTYPHBIX 31EKTPOHHBIX PHGOPOB.

8. OcHoBHble MPOrpaMMHbIe MOYJIH cucTeMbl Synopsys TCAD u ux Haznadenue.

9. Maremariueckne MOJENH, UCTIONb3yeMble JUIs OMUCAHMS SBICHHI MepeHoca 3apAXKEHHBIX YaCTUL B
nosaynposogHuke. Ob6nacTv npuMeHeHus.

10. Maremarnyeckue MOEIH, UCTIONBL3YEMBIC [T ONUCAHNS KOHTaKTa LLIOTTKH.

11. Honemxrocts HocuTenel B nonynposoanukax. OCHOBHbIC MaTEMATUYECKHE MOICITH.

12. Tenepanus 1 pexombunaLms HocuTenel 3apsga. OCHOBHbIE 3aBHCUMOCTH,. MaTemaTiueckye MOJENH.

13. Tynuennposanue. MatemaTnueckue MOAEIH K 06TACTH NPUMEHEHUS.

12. VYEBHO-METOAUYECKOE U UWHOOPMAIMOHHOE OBECIIEYEHUE JAUC-
OUINJINHBI
12.1 OcuoBunast sureparypa
12.1.1. 3pixor JA.J1., Ocunor K.JO. Cucrembl aBTOMATU3UPOBAHHOIO MOJCIUPOBAHMSA W NIPOSKTHPOBAHUS
TEXHOJIOTMHECKUX NPOLECCOB M TEXHOJIOrMUYECKMX MaplipyToB npoussoactea CBU MUC, onrumuzanus npo-
uspoiacTBa:  yuebH. nocobue. — Tomck, TYCVYP, 2010. — 75 ¢. — [>nexTponnbIil  pecype]. —
- hitpr//mieLtusur.ry/images/files/

12.2 lonoanureanbuas anreparypa

12.2.1. llyp M. CoBpemeHHbie pubopbl Ha OCHOBE apcenuzia rasuius: flep. ¢ nem. / Tlep. C.JI. bapanoe-
ckuii, Ilep. 10.5. Kupnnnosa, Iep. A.A. Kanboa, Ilep. I'.C. Cumun, Pen. nep. M.E. JleBuniureiin, Pea. nep.
B.E. Uennokos. — M.: Mup, 1991. — 632 c. (4)

12.2.2. Noneebie TpausucTOpbl Ha apceHnae ranaus: [lpuHLMAbI paboThl W TEXHONIOTMS WU3rOTOBICHUS:
[lep. ¢ anra. / T1.®. Jlunaxeucr, V.M. ®opa, J1. Xoanan u Ap-; Pea. I.B. Jlu Jlopenuo, Pea. /1.1, Kanaenyona,
Pen. nep. I'.B. Tletpos. — M.: Paguo u cesisb, 1988, — 496 c. (23)

12.2.3. Apcenna ranins B MUKPO3IIEKTpOHUKe: niep. ¢ anr. / V.M. Yicemen fu np.]; pea. H. Alincnpyk,
pen. V.@. Yuccmen, pen. nep. B.H. Mopakosuu. — M.: Mup, 1988. - 555 ¢. (7)

12.2.4. Jlparynoe B.I1. OCHOBbI HAHODNEKTPOHUKHK: yuebHoe nocobue ans By3oB. — M.: dusmarkuura,
2006; M.: jloroc, 2006; M.: Yuusepcuterckas khura, 2006. — 494 c. 31

12.2.5. Tpouecchl MUKPO- 1 HAHOTEXHONOTHHU: yueb. nocobue / Hanvnuna TH. [u ap.]. — Tomex: TY-
CVP, 2005. - 316 ¢. (53)

>

12.3 Yuebuo-meronnueckne nocodus u nporpammuoe obecneueniie

12.3.1. 3bicor JI.J1., Ocunos K.1O. Cucremsl aBTOMAaTU3MPOBAHHOIO MOAETMPOBAHNS U TIPOEKTUPOBAHUS
TEXHOJOIMHECKHX MPOLECCOB M TEXHONOMMUYECKMX MaplipyTos npoussoictea CBU MUC, onrumuszanus npo-
u3BOACTBA: yuebu. nocobue. — Tomck, TYCVYP, 2010. - 75 ¢ - [anexTponnsii  pecypc]. —
hitp://miel tusur.ry/images/iles/

12.3.2. Ocunor K.}O. TpubopHo-TexHoMOrMueckoe MOJEIUpOBaHue: MeToaUUECKHE YKA3aHUS MO Bbi-
MOJIHEHHIO 1abopaTopHbIX paboT U camocTosITeLHON paGoTsl. — Tomck: ToMCKHMI rOCYNapCTBEHHBIH YHUBEp-
CHTET  CHCTEM  YNpPABICHWA W Panuosnektponnkn, 2012 — 24 ¢, — [27eKTpoHHBbI pecypc]. -
http://miel.tusur. ru/images/files/

12.3.3. Mporpammueiii naker Synopsys TCAD.

12.3.4. Oducusie nporpammel Microsoft Office unu Open Office.

13. MATEPHAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUATIIINHBI

Hna peanvaigin nporpaMMbl yueGHON AMCUUNIHHBI TpebyeTcs ayauTopus, ocHalleHHas MYJIbTHME U~
HbIM TIPOCKTOpOM: A1 peaiusaunu 1abopaTtopHbiX paGoT — KOMMBIOTEPHBI Kace ¢ YCT&HOBIEHHbIM NpO-
rpammubiM obecnedennenm (.. 12.3.3, 12.3.4).
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Mpunoxenue 1
MHUHHNCTEPCTBO OBPA3OBAHNUS H HAYKH P®

deepaabHOE rocyIapcTBeHHOE GI0IKeTHOE 00pa3oBaTeIbHOe yIPEKIeHne BLICIIETo obpazoBaHusn

«TOMCKUI TOCYAPCTBEHHbBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA U1 PAJUODJIEKTPOHHUKI

(TYCYP)
YTBEPXIAKO
IIpope o yueOHo# pabore
£ XTI E. TposH
«JI» Y AP 207¢ 1.

®OHJI OLIEHOYHBIX CPEJICTB [0 YYEBHOU JIMCIIMIUIMHE
IIpuGopHO-TeXHOIOrHIECKOEe MOJCIMPOBAHHE

VpoBeHb OCHOBHO# 00pa3oBaTebHON nporpaMMel: Marucrparypa

Hanpasienue noArotoBka (crienuansaocTs): 11.04.04 JiieKTPOHHKA ¥ HAHOIJIEKTPOHUKA
IIpoduns: TeepaoTe/bHAN 3NEKTPOHHKA

®dopma 00ydeHUs: 6YHAA

@akyieTeT: ®IT, DakyabTeT 3IEKTPOHHOH TeXHUKH

Kadenpa: @I, Kadenpa puznaeckoii 31eKTpOHAKHI

Kypc: 1

Cemectp: 2

Vyeburri mian Habopa 2015 rona

Pazpaborunku:
— Beaymuii umwkenep HAM COC TYCVP O0nycos U. B.

Dk3aMeH: 2 ceMecTp

Tomcx 2016
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1. Beenenue

®onp onenounsx cpeacts (POC) spisercs npmiokeHneM K padodell iporpaMme AUCHUIUIMHBL
(TIpaKTUKH) W TpeACTaBiseT cO00H COBOKYHNHOCTH KOHTPONBHO-M3MEPHTENBHBIX MATEPHAIOB (THIOBHIC
3ama4d (3a0aHus), KOHTPOJIBHBIE pabOThI, TECTHI U p.) H METOAOB UX HCHOIL30BAHMA, IIPEIHAZHAYEHHBIX
UL M3MEPEHHUS YPOBHS JIOCTIKEHUS CTYACHTOM YCTaHOBICHHBIX PE3Y/IBTaToB O0ydeHUs.
OOC 1o pucnuuipee (MPAaKTHKE) WCHOJNB3YETCS IpH IIPOBENEHHHM TEKYLIEro KOHTPOJIS
. YCIIEBAEMOCTH ¥ IPOMEKYTOUHON aTTeCTalliy CTYISHTOB.
INepedyens 3aKpeIUICHHBIX 32 AUCIUIUIMHON (IIpaKTHKOH) KoMIeTeHIKH IIpuBe/ieH B Tabumne 1.
Tabmmuna 1 — Ilepeyens 3aKkpenyIeHHBIX 32 TUCITUIIINHON KOMIIETCHIMH

Kon

®opMyaUpPOBKa KOMITETSHIHH

Orarbl GOpMUAPOBAHUS KOMIIETEHITHIHA

TICK-2

CriocoOHOCTBIO CaMOCTOSITELHO pa3pabarBars
MOJIE HAHOTETEPOCTPYKTYP, AKTHBHEIX U
[TACCHBHBIX 3IEMEHTOB, TEXHOIOTHYECKUX
OIepaIyii M3rOTOBJICHHUS I'eTEPOCTPYKTYPHBIX
MHC CBY ¢ ucnonbp30BaHHEM
TEXHOJIOTMYECKUX CHCTEM MOIEIHUPOBAHUS U
MIPOCKTHPOBAHUS SJIEMEHTOB M TEXHOIOTHH
[IOJYIPOBOIHAKOBEIX HHTECTPATIBHBIX CXEM, B
toM yrcae MUC CBUY, uzrorasiuBaeMbIX Ha
OCHOBE I'€TEPOCTPYKTYD

IK-5

CIOCOOHOCTRIO IENaTh HAyYHO-000CHOBaHHEIE
BBIBOJIBI ITO PE3YIBTATAM TEOPETHICCKUX U
SKCIEPUMEHTAIBHBIX MCCIEN0BaHUH, 1aBaTh
PEKOMEHIALKY 10 COBEPIIEHCTBOBAHUIO
YCTPOHCTB M CHCTEM, TOTOBHUTH HAayJIHBIE
MyOnuKalyy ¥ 3asBKU Ha H300peTeHus

IK-11

c0cOOHOCTHIO IPOEKTHPOBATh
TEXHOJIOTHYECKHE MPOIECCH POU3BOICTRA
MaTEPHANIOB X U3JECIHH 3IEKTPOHHON TEXHUKHI
C HCIIOJIb30BAHKEM aBTOMAaTU3MPOBAHHBIX
CHCTEM TEXHOJIOTHYECKOH IOATOTOBKH
IIPOM3BOJACTBA

I1K-9

CHOCOOHOCTHIO pa3pabarsiBaTh NPOEKTHO-
KOHCTPYKTOPCKYIO ZOKYMEHTALUIO B
COOTBETCTBUH C METONUYICCKAMH M
HOPMAaTHBHBIMH TPeOOBaHUIME

IIK-8

CIIOCOOHOCTBIO IPOEKTUPOBATH YCTPOIHCTBA,
NpHOOPBI ¥ CHCTEMBI HIEKTPOHHOM TEXHUKH C
Y4ETOM 3aJJaHHBIX TPeOOBaHMIA

K-7

IFOTOBHOCTBIO OIIPEAEIISATH M, OCYIIECTBIIATE
IIOCTAHOBKY 3a/1ad IPOEKTUPOBAHUS
SIIEKTPOHHBIX IPHOOPOB, CXEM U YCTPOMCTB
Pa3IndHOrO QYHKIIMOHATBLHOTO HA3HAYECHHH,
IIOATOTAaBINBATh TEXHUICSCKHE 3a0aHus Ha
BBIIIOJIHEHHE IPOEKTHBIX paboT

IK-3

TOTOBHOCTBIO OCBaWBaTh NPUHITHIIBI
ITAaHAPOBAHUA ¥ METOIbI aBTOMAaTH3aIlHA
OKCIICPUMEHTA HA OCHOBE I/IH('l)OpMaHI/IOHHO—
H3MCPUTEIBHBIX KOMIIJICKCOB KaK CpeaCTBa
NOBBIICHUS TOYHOCTHA U CHYHDKCHUS 3aTpaT Ha
€T0 IPOBEICHUE, OBJIAJCBATHh HABBIKAMH

Homxen 3narp MaremMarugeckue MOIeNy,
HCIOIB3YeMBbIe I MOJETHPOBAHIS
TEXHOJIIOTHYECKHUX IIPOLIECCOB H
TIONYIPOBOIHHUKOBEIX IIPHOOPOB.
BoamoxHOCTH KOMILTEKCA IIPOrpaMM
ISE/Synopsys TCAD. Hazuauenwue
HCTIONB3YEMBIX JUIS BEIIOMHEHUS paboT
IIPOTPAaMMHBIX MOAYJIEH. ;

Homxen ymers GopMupoBaTh MOJCIH
TIOJYIPOBOIHUKOBBIX IIPHOOPOB K
TIPOBOIUTE PACUET UX MEKTPODHUIUUSCKIX
[IapaMeTpPOB. YIPaBIATH MapaMeTpamMmu
Mogenel TEXHOTOTHYECKIX POIIECCOB C
LIENBI0 JOCTHKEHHS COOTBETCTBHS
pe3yapTaTaM BBEITOTHEHUS PEATBHOTO
TEXHOJIOTHYECKOro mpoiecca. Beibupars
TOAXOASUINE IS PEIICHUS 3a0au
nporpammusle Moaynu ISE/Synopsys
TCAD u mops10K HX HCIONBE30BAHMS.;
Jomxen B1ageTs MeTogukaMu i
AJITOPATMaMH pabOTHI ¢ KOMILIEKCOM
nporpamm ISE/Synopsys TCAD.;
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H3MEpEeHUH B pealbHOM BpEMEHH

CHOCOOHOCTRIO paspabarsiBarh 3GPEKTHBHEIE
AJITOPUTMBI PeIeHHs CHOPMYTHPOBAHHBIX
3a7a4 C HCIOJh30BAHNUEM COBPEMEHHBIX S3BIKOB
HIpOrpaMMHpPOBaHHS ¥ 00eCIeunBaTh MX
TMPOTPaMMHYIO PEATH3AIHIO

IK-2

OIlK-1 CIOCOOHOCTHIO IIOHHMATh OCHOBHBIE IPOOIEMBI
B CBOE#H IpeMeTHOH 001acT, BRIOUparh

METObI X CPECACTBA UX PECIICHUA

O0mue XapakTepuCTHKY TMOoKa3zaTeleld ¥ KPUTEPHUEB OLICHUBaHMS KOMIIETEHIIMN Ha BCEX 3Talax
TIPUBEIEHEI B TabnuIe 2.

Tabnuria 2 — Obwe XapaKTepUCTHKY TTOKa3aTeNieil i KPUTEPHER OIICHUBAHNS KOMIIETCHIIMH MO HTaraM

ITokazarenu u
KPHTCPHH

3uare YmeTh Brnaners

OT1ar4HO (BBICOKUH
YPOBEHB)

ObnanaeT GpakTHISCKUMHE
U TEOPETHYECKIUMHU
3HAHUSAMH B TIpeeriax

Obnagaer n@ana3oHOM
NIPAaKTHYECKUX YMEHHH,
TpeOyeMBbIX AT pa3BUTUS

KonTpomupyer paboty,
IPOBOAMT OLEHKY,
COBEPIICHCTBYET JSHCTBUS

HOHATHS B Ipeaenax
n3ydaemoit obmacTu

TpeOyEMBIX IS peIICHHS
OIpeieNIeHHBIX IPo0IEM B
o0nacTy UeeIeIoBaHus

u3ydaeMoit obnactu ¢ TBOPYECKUX PeIlCHHUH, paboTEI

[IOHUMAaHHEM PaHuIl abcTparupoBaHus

TIPUMEHIMOCTH mpobaem
Xopomo (6azoBerii | 3HaeT GaxTel, npuHOunel, | Ob6JanaeT IHATA30HOM Beper oTBeTCTBEHHOCTH 32
YPOBEHB) HIPOLIECCHI, 00IHe [IPAaKTHYECKUX YMEHHM,  |3aBepleHUe 3a71a4 B

UCCIIEIOBAHUN,
HIPUCTIOCa0TBALCT CBOE
[TOBEJICHHE K
00CTOSITEIHCTBAM B
pelIeHHY IpobiieM

VnoBreTBOpUTETBH
0 (TIOpOroBHIit
YPOBEHB)

ObiamaeT 6a30BEIMU
00IIMMY 3HAHUIMHA

O061a1aeT OCHOBHBIMHU
YMEHHAMH, TpeOyeMBIMHI
JUISL BBITIOJTHEHUS IIPOCTRIX
3a1aa4

PaGoraet npu npsimom
HaOMIONESHUHT

2 Peamuzanms KoMIieTeHIMH

2.1 Komnerenmus IICK-2

ITICK-2: crnocoGHOCTBIO CaMOCTOATEIBHO pa3pabarBarh MOIENH HAHOTETEPOCTPYKTYD, AKTHBHBIX
U IaCCUBHBIX JJEMEHTOB, TEXHOIOIHYECKUX OIEpaluii H3roTOBICHHUS retepocTpykrypusx MHUC CBY ¢
HCIIONIb30BAHUEM  TEXHOJIIOTHYECKMX CHCTEM MOIEIUPOBAHUS M TNPOEKTHPOBAHMSA JIEMEHTOB U
TEXHOJIOIHH IIOJIYIIPOBOJHAKOBEIX HHTETPANBHBIX cXeM, B ToM uuciie MUC CBY, m3roraBnvBacMEIX Ha
OCHOBE T€TEePOCTPYKTYP.

st GopMHUpOBAHKS KOMIIETEHITHH HEOOXOMMMO OCYIIECTBHTE S TAIOB. DTANBI (HOPMHPOBAHHAS
KOMIICTEHIINM, INIPUMCHSCMBIC IJI OTOTO BHIBI 3aHATHH M HCIIONB3yeMBle CPENCTBA OINEHHUBAHHUS
IIpeICTaBICHE] B Tabmwie 3.

Ta6Jmua 3 — Dramnsl OPMHUPOBAHKA KOMIETCHIINY 1 UCIIOTB3YEMbIC CPEJICTBA OLIEHUBAHHUSA

CocraB 3HaTh Ymerhb Brnanets
Coneprxanue Maremaruuaeckue moznenu, | Popmuposars Mozenn Meronukamu u
JTaIoB HCIIOJIb3YEMBIE NSt IOy POBOTHUKOBBIX alrOpuTMaMu paboTHI ¢
MOJCITHPOBAHUS IIpuOOPOB ¥ POBOJIKTE KOMILJIEKCOM IIPOTPaMM
TEXHOJIOTUYECKIX pacyer ux ISE/Synopsys TCAD.
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IPOLECCOB U
TIOJTYIIPOBOTHUKOBBIX
TIprOOPOB.

IEKTPOPUINIECKUX
rapamMeTpoB. YIIpaBIsaTh
rapaMeTpaMu MoJeIeH
TEXHOJIOTHYESCKAX
TIPOLIECCOB C LIENbIO
JOCTHKCHUS
COOTBETCTBHS
pe3yibTaraM BBITOTHEHUS
peaibHOro
TEXHOIOTHIECKOTO
mporecca.

Buael 3agaTuit

¢ lHTepaxkTUBHBIE
IPaKTHIECKHE 3aHITHS;
¢ HuTepakTuUBHBIC
TIEKIHM;

o Ilpaxruueckue

¢ llHTEepaKkTHBHEIE
IPaKTHYECKUE 3aHITHUS;
¢ HuTepakTuBHBIE
JIeKITAH,

e [Ipaktuueckue

o llHTepakTUBHBIE
TIpaKTHYeCKue 3aHATHS,
o JlaGoparopHbie
3aHATHUS;

o CamocrosTenpHas

e DK3aMeH;

CaMOCTOSTETBHOMN
paboTsL

¢ Ompoc Ha 3aHATHIX;
e DK3aMeH;

3AHATHS; 3aHATHS, pabora;
o Jlexnum; » JlaboparopHbie
3aAHATHS;
o CamocrosiTenpHas
paborta;
Hcnonbzyemele e Otuer O e Oryer no e Odopmienne oTyeTa
cpeactsa naboparopHoit padore; nabopartopHoit pabore; 1o naboparopHo padote
OIICHUBaHUs e Onpoc Ha 3aHATHIX; o Koncmekr ¥ 3aIUTa;

e DK3aMeH;

DopMyIUpOBKa IOKA3aTene

Tabnmie 4.

P

Tabmuua 4 — INokazarenu u KpUTEpHU OLICHUBAHHS KOMIIETEHIIMH Ha dTanax

fI ‘M KpHUTEPHCB OLCHHBaHUA JIAaHHON KOMIICTCHITAH IIpuBCIACHa B

Cocras

3HaTh

YMeTs

Braners

OTinu4HO

(BBICOKMI YPOBEHB)

¢ Bce maremarmueckue
MOJICITN, HCHONB3yEMbIe
JUTSE MOAETHPOBAHHUS
TEXHOJIIOTHYECCKAX
opomeccou
TIOJTYTIPOBOMHHUKOBBIX
TIprOOpPOB.;

o DopMHPOBATE MOIEH
IIONYIIPOBOXHUKOBBIX
IpubOPOB U MPOBOIUTE
pacuer ux
SMEKTPOPU3HUECKUX
1apaMeTpoB. YIIpaBIsITh
mapaMeTpaMu MOZeNel
TEXHOJOTHICCKUX
IIPOIIECCOB € IIETBIO
JOCTIKEHUS
COOTBETCTBUS
pesyiabTaram
BBITIOJIHEHUS PEAIBHOTO
TEXHOJOTHYECKOTO .
uponecca. Illomomms
IpenoAaBaTers He
Tpebyerc.;

e Meroaukamu u
ajropuT™Mamu paboThl ¢
KOMIUTIEKCOM IPOrpaMM
ISE/Synopsys TCAD.
Crobomno, ¢
BO3MOXHOCTBIO
BBIITOJTHATH
MOJIETHPOBAHKE
CJIOKHBIX, HE TUIIOBBIX
IpHOOPOB ¥ IIPOLIECCOB. ;
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Xopomo (6a30Bblit

¢ BoipmmHCTBO

o DopMHEpPOBATH MOIEIH

e Meronuxamu u

JUT MOZETTHPOBAHHS
TEXHOJOTHYECKIX
MIPOLIECCOB U
HOJYIPOBOITHIUKOBBIX
npubopos.;

pacyer ux
3NEKTPODI3UICCKIX
[1apaMeTpoB. YIIPaBISITh
rapamMeTpaMu MOAeIeh
TEXHOJOTUIECKUX
TIPOIIECCOB C IIECIBIO
JOCTHIKECHHUS
COOTBETCTBHA
pe3ynpTaTtam
BBIITOJIHEHUS PEATBHOTO
TEXHOJIOTHYECKOTO
nponecca. Pabora
BBITIOJTHACTCA C
IIOMOIIBIO
IpENonaBaTens.;

YPOBEHB) MaTeMaTHIeCKUX [IOTYIIPOBOTHIKOBBIX angroput™Mamu paboThI €
Mojieneii, HCTIoIb3yeMBIX | MPHOOPOB M IIPOBOIHUTE KOMILIEKCOM IPOIPaMM
JUTSI MOZIETMPOBAHUS pacHer ux ISE/Synopsys TCAD. C
TEXHOJIOTHIECKUX IMEKTPOPHINICCKAX BO3MOXXHOCTBIO
[IPOLIECCOB U mlapaMeTpoB. YIPaBIATh | BBIIOIHATH
OJYIIPOBOTHHAKOBBIX apaMeTpaMy MOAETICH MOZIETTMPOBAHUE
npuOOpoB.; TEXHOJIOTHYECKUX TIPOCTHIX, HE TUTOBBIX
MIPOIIECCOB C TENBI0 mprubOPOB U MPOIIECCOB. ;
JIOCTHKEHUA
COOTBETCTBHUS
pe3yasTaram
BBINOJTHEHHS PEATHHOTO
TEXHOJIOTHYECKOTO
npoiecca. [lomo1b
TpernoaaBaTeIs
TpedyeTcs penko.;
VHOBIETBOPUTENEH | o OCHOBHEBIC o QopmupoBarh MoeTH | ® MetoguKaMu 1
0 (TIOpOTOBBIH MareMarTuJyecKue MTOJTYTIPOBOTHUKOBBIX aNropuTMaMH paboTHhI C
VPOBEHB) MOJENH, UCTIONB3YEMbIE | NIPUOOPOB U MPOBOIUTE | KOMILIEKCOM TIPOTpaMM

ISE/Synopsys TCAD. C
BO3MOXHOCTBIO
BBITIOTHAT
MOJIETTHPOBaHHE
IPOCTBIX, THIIOBBIX
IpHuOOPOB U IPOLECCOB. ;

Tabauma 5 — Drans!

2.2 Komnerennns ITK-5

IIK-5: ¢cnocoOHOCTEIO [enaTh HayIHO-060CHOBAHHEIC BHIBOABI 110 PE3YIIBTATaM TEOPETHUECKHX H
OKCIEPUMEHTATBHBIX HCCICNOBAHUM, [aBaTh DPEKOMEHJAIUMM IIO COBEPIICHCTBOBAHUIO YCTPOMCTB H
CHICTEM, TOTOBUTE HAYYHBIE ITyONMKAIIHH U 3asBKH HA HU300pETEHHS.

Hst popmMupoBaHyst KOMIIETEHIMH HEOOXOIMMO OCYIIECTBHTD S/l 9TAOB. DTAIb! (hOPMHPOBAHHS
KOMIIETCHIIMM, IPUMCHICMBIC UL 3TOTO BHUJbI 3aHATUM U HCHOIB3yeMBIE CpPEJICTBA OLCHHBAHHS
IIpeJCTaBJIEHb] B TA0IUIE 5.

OPMHPOBAHU KOMIETEHIMU M UCIIOTIBE3YEMBIE CpEACTBa OLCHHBAHU

MOZJEIUPOBAHUS
TEXHOJOIHYEeCKHX
IIPOLIECCOB U
ITOIYIIPOBOHMUKOBBIX

IOy POBOTHUKOBBIX
puOOPOB ¥ IPOBONUTE
pacder ux
JNEKTPOPUIHIECKUK
1IapaMeTpoB. YIIPaBIsThH

Cocras 3HarTs VnMeTs Braaners
Conepxanue Maremaruueckue Mmoneny, | @opMuposars Mozenn Meromuxkamu u
3TAIoB UCTIOB3YEMBIE IJIs

anropuTMaMHu paboThI ¢
KOMILIEKCOM IIPOTpaMm
ISE/Synopsys TCAD.
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IprOOPOB. rapameTpamy MozeeH
TEXHOJIOTHYESCKUX
IIPOLIECCOB C LIENBIO
JIOCTIDKCHUS
COOTBETCTBHS
pe3ysbTaTaM BBUIONIHEeHUS
pEarbHOTO
TEXHOJIOTHIECKOTO
mporecca.

Buner zansrui e VIHTEpaKkTHBHEIC e VHTEpaKTHBHBIE e llHTEpaKkTHBHBIE
MPAKTHYCCKUE 3aHATHS;, | NMPaKTUYCCKUE 3aHATHSA;, | NPAKTHYECKHE 3aHSITHUS,
¢ llHTEpaKTHBHbIE ¢ lHTepakTHBHBIE o JlaGoparopHble
TIEKIIAH; JIeKIIAY; 3aHATHS,

o JlpaxTuueckue e IIpakTHueckme o CamocrosTenbHas
3aHATHUS; 3aHSITUS; pabota;
e Jlekuuy; ¢ JlaGoparopHbie

3aHATHS;

e CamocTosTenbHAS

paborta;

Hcnonesyemele e Otuer 110 e OTtuer o ¢ Odopmnenue oTuera

CpencTaa naboparopHOii padoTe; naboparopHoit pabote; 110 naboparopHoi paboTte

OIICHMBAHUsI e Ompoc Ha 3aHATHIX; o Koncmekt M 3aI01Ta;
¢ DK3aMeH; CaMOCTOSTENHHOM e DK3aMeH;

paboTsr;
¢ Ompoc Ha 3aHATHIX;
e DK3aMeH;

DopMyIMPOBKa IIOKa3areled M KPUTEPHEB OICHUBAHWS NAHHOW KOMIETEHIMH IIPMBEICHA B
Tabnure 6.

Tabnwia 6 — INokasareny ¥ KPHTEPHHU OLCHIBAHKS KOMIIETEHIIMH HA 9TaNax

Cocras 3Hare YMmeTs Bnagets
OT1miaso e Bce maremaruueckue | o DopMmuposarb Mogend | ® MeTomuKaMy H
(BBICOKUH YPOBEHB) | MOJIENIH, HCIIONB3YeMble | MOTYIPOBOXHHKOBEIX aJropuT™MaMu paboTEI ¢

JUTSE MOZICTIPOBAHUS IpuOOPOB ¥ IPOBOIMTH KOMIITIEKCOM IIPOTPaMM
TEXHOJIOTHYECKIX pacuer ux ISE/Synopsys TCAD.
MIPOLECCOB U IMEKTPOPUZUICCKUX Ceoboano, ¢
TOJIyTIPOBOAHHKOBBIX [1apaMeTPOB. YIIPABIATH | BO3MOMKHOCTHIO
IpubOpOB.; napamMeTpaMy MoaeIeH BBINOJIHATE
TEXHOJIOTHYECCKUX MOJETIMPOBAHIE
IPOIIECCOB C HETBI0 CJIIOXKHBIX, HE THITOBBIX
JOCTYDKEHUSI IPEOOPOB U MPOIIECCOB. ;
COOTBETCTBHS
pe3yasTaraM
BBITIOJIHEHUS PEaTLHOTO
TEXHOJIOTHYECKOTO
npouecca. [lomomn
IIpEeTtoAaBaTesst He
Tpedyercs.;
Xopowo (6a30BeIH | e BoNBIMMECTBO e QopmupoBaTh MOJENH | ® MeTomukaMu U
YPOBEHB) MaTeMaTHIeCKUX HIOJTYITPOBOIHUKOBBIX anropuTMamu paboTsl ¢
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MOJIENeH, HCTIONb3YEMBIX
IUIS MOZIETIMPOBAHHS
TEXHOJOTMIECKUX
IIPOIECCOB U
ITOJTyTIPOBOHUKOBBIX
npuGopoB.;

prOOPOB M IIPOBOTATH
pacueT ux
JNEKTPOPUINIECKUX
apaMmeTpoB. YIPaBISTh
rapaMeTpaMu Moeien
TEXHOJIOTHIECKAX
TIPOIIECCOR C IIETBI0
JOCTHXKEHUS
COOTBETCTBHUS
pe3yabTaram
BBHIMIOJIHEHUS PEaTbHOTO
TEXHOJIOTHYECKOTO
mportecca. Ilomonis
IperoaaBareis
TpebyeTcs penKo.;

KOMILTEKCOM IIPOTPaMM
ISE/Synopsys TCAD. C
BO3MOXKHOCTBIO
BBIIIOJIHATH
MOJIETPOBAHIE
IIPOCTHIX, HE THIIOBBIX
npubOPOB U MPOLECCOB. ;

VYAOBNIETBOPUTENEH
0 (TIOPOTOBBIH
YPOBEHB)

e OcHOBHEBIE
MaTeMaTHYEeCKUE
MOJIEJIH, UCIIONIb3yEMBIE
IUTS MOZIENIAPOBAHHMS
TEXHOJIIOTHYECKIX
MPOIECCOB U
TOJTYIIPOBOAHHUKOBEIX
pudopoB.;

o dopMupOBaTH MOIETIE
TTOJIYIIPOBOAHUKOBBIX
IIpuOOPOB B IPOBOIUTE
pacder ux
SMEKTPOGH3UUECKIX
r1apaMeTpoB. YIIPaBIsATh
nlapaMeTpaMu MOJeNIeH
TEXHOJIOTHIECKUAX
IIPOIIECCOB C IETHI0
JOCTIKECHII
COOTBETCTBHS
pesyasraram
BBLINTOJTHEHHS PEAILHOTO
TEXHOJIOTHYECKOTO
nporuecca. Pabora
BBIIIOTHSETCS C
TIOMOTIBIO
IIperoaBaTes.;

o MeToauKaMu K
anropuT™MamMu paboTeI ¢
KOMILIEKCOM IPOTpaMM
ISE/Synopsys TCAD. C
BO3MOKHOCTEIO
BBIIOJIHSATE
MOJIEIAPOBAHKE
[IPOCTBIX, THIIOBBIX
nprOOPOB U MPOLECCOB. ;

Tabnmuna 7 — Dramns!

2.3 Komnerennus ITK-11

HK-11: criocOGHOCTBIO MPOEKTHPOBATH TEXHOJIOTHYECKHE IIPOLIECCH IIPOU3BOICTBA MATEPHAIOB 1
U3[EUi 3IEeKTPOHHONW TEXHHKH C HCIIONB30BAHWEM aBTOMATH3MPOBAHHBIX CHCTEM TEXHOJIOIMYECKOM
HOATOTOBKH IIPOH3BOZICTRA.

Jl1st OpMUPOBAHUS KOMITETEHITHHE HEOOXOMMMO OCYIIECTBHTE A 3TANOB. DTams! GOPMUPOBAHUS
KOMIIETEHIIMM, NPUMEHSEMBIC JUI 3TOTO BHIBI 3aHATHH M HCIOIB3yeMBIE CPENCTBA OLICHUBAHUS
IIpeCTaBiIeHs! B Tabmume 7.

OPMHUPOBaHHA KOMIICTCHIIUY 1 UCIIOJB3YEMBIC CPEICTBA OLICHUBAHUS

MOJIETTHPOBAHUS
TEXHOJOTHYECKHX
IIPOLECCOB U
TIOJIYIIPOBOAHHKOBBIX
pudopos.

Cocrasn 3HaTh VYmeTts Biazers
Conepxanue Maremarnyeckue Moznenu, | DOpMHPOBATE MOJIEIH Metonukamu u
3TAIOB HCTIONB3YEMEIE IS TIOTYIIPOBOTHUKOBEIX anropuTMamu paboTsl ¢

TIpHOOPOB U IPOBOAUTE
pacyer ux
DNEKTPODUIHIECKUX
IapaMeTpoB. YOPaBIsaTh
ImapaMeTpaMu MozeNel
TEXHOJIOTHYECKIX

KOMIITIEKCOM ITPOTPaMM
ISE/Synopsys TCAD.
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IPOIIECCOB C HETBIO
JTOCTHKCHUSA
COOTBETCTBHS
pe3yneTaTaM BEITOTHEHUS
peaIbHOTO
TEXHOJIOTHYECKOTO
mpouecca.

Bune! 3agatuit

o llHTEpaKTHBHbIC
TIPaKTUYECKUE 3aHATUS;
o VHTEpaKkTUBHBIE
JEKIMH;

o IlpaxTuueckue

e laTepaxTUBHBIE
TIPaKTHYESCKAE 3aHATHS;
o HHTepakTuBHBIE
JIeKIIUY;

e ITpakrtuyeckue

e lnaTepakTuBHBIC
NIPAKTHYECKUE 3aHITHS;
e JlabGoparopHble
3aHSTH;

o CamocTosiTenbHas

3AHITHI, 3QHITHUS, paboTa;
o Jlexmuu; ¢ JlaGoparopHsic
3aHSITHASL;
o CamocTtosTenpHas
pabota;
Hcnons3yeMeie o OrtueT 1o e Oruet 1o e Odopmierue oTaeTa
cpencTsa naboparopHoit pabore; naboparopHoit pabore; no naboparopHoi padore
OLCHHBAHU e Onpoc Ha 3aHATHIX; e Koncnexr U 3a1yTa;
e DK3aMeH; CaMOCTOATEeIHHOH * DK3aMeH;
paboTsr;
¢ Ompoc Ha 3aHATHIX;
e DK3aMeH;

@dopMyTHpoBKa IOKa3aTeNeil W KPUTEPUEB OIECHUBAHUS JAHHOM KOMICTEHIIMH I[IPUBEICHA B

Tabnuie 8.

Tabmuna 8 — IJokazarenu v KpUTepHy OICHUBAHMS KOMICTCHIMH Ha Tanax

CocTas

3HaThb

YMmerts

Bnaners

Otimyno

(BBICOKHH YPOBEHD)

¢ Bce MareMaTHdecKue
MOJEIH, UCTIOTB3yEMBIC
JUTSL MOJICTTUPOBAHMUSE
TEXHOTOTHYCCKHX
MPOTIECCOB B
TIOJIYTIPOBOIHUKOBBIX
pubOpOB.;

o DopMHEpPOBATH MOJETH
TIOYIIPOBOXHMKOBBIX
npuGOPOB ¥ MPOBOAUTH
pacuer ux
ANMEKTPOPUIHIESCKAX
[IapamMeTpoB. YIIPaBIsTh
rapamMeTpaMu MofeNel
TEXHOJOTHYECKHUX
IPOIIECCOB C IIEIIBIO
JOCTHYKEHUS
COOTBETCTBHA
pe3yisTaTam
BEITIOJTHEHUS PEATLHOTO
TEXHOJIOTHIECKOI0
mporecca. [lomoms
[IPENoAaBaTeNs He
Tpebyercs.;

e Meroaukamu I
anNropuTMaMu padoThi C
KOMILIEKCOM IIPOTpaMm
ISE/Synopsys TCAD.
CgobomHo, ¢
BO3MOKHOCTBIO
BEINOHATE
MOZAETHPOBAHUE
CJIOHBIX, He THITOBBIX
HpUOOPOB U MPOIIECCOB. ;

YPOBEHB)

Xopomo (6a30Bb1i

® BOJBIIMHCTBO
MaTeMaTHYECKUX
MOZENEN, ACIONIB3YEMBIX
JULSE MOJICTTMPOBAHHUS

e DopMHPOBATH MOICIIH
HOTYIPOBOIXHUKOBEIX
IpubOpOB B IPOBOIUTH
pacueT ux

e MeToauKkaMy u

aJITOpUTMaMH padOThI C
KOMILIEKCOM HpOrpamMMm
ISE/Synopsys TCAD. C
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TEXHOJOTHIECKHAX SIeKTPOGH3UICCKIX BO3MOXHOCTBIO
IIPOIECCOB U apaMeTpOB. YIIPaBIITL | BbITOTHATH
ITOJTYIIPOBOTHUKOBBIX nmapaMeTpaMy MoJieied MOJICTUPOBAHKE
npubopoB.; TEXHOTOTHISCKHIX [IPOCTHIX, He THIIOBHIX
TIPOIIECCOB C IIETHIO nprOOPOB U MPOIECCOB.;
JIOCTYDKEHUS
COOTBETCTBHS
pe3ynsraraM
BBLIMOJTHEHUS PEAEHOTO
TEXHOJOTHYIECKOTO
mporuecca. Ilomons
IpenoaaBaTens
TpedyeTcs peaKo.;
VnosnersopuTenbH | o OCHOBHBIE o Dopmuposars Moiean | ® MeTtomuKamMu U
0 (II0pOrOBBIi MaTeMaTHIeCcKue TOJTYTIPOBOTHUKOBBIX AropUTMaMu pabOTHI C
YPOBEHB) MOJIeJTH, UCIIONIb3yeMBle | IPHOOPOB U IIPOBOIUTH KOMILIIEKCOM IIPOTPaMM
JUISL MOJISTTMPOBAHUS pacueT ux ISE/Synopsys TCAD. C
TEXHOJOTUYECKHUX SMEKTPOPUIHIECKUX BO3MOXHOCTBIO
IIPOIIECCOR | [apaMeTpoB. YIIPaBIATh | BBIIOJIHATH
ITOTYTPOBOIHIKOBEIX rapamMeTpaMu MojeIen MOJIETHPOBAHUE
mpuOOpPOB.; TeXHOJOTHYECKUX TIPOCTHIX, THIIOBBIX
IIPOIIECCOB C IIEJIBI0 puOOPOB H MIPOIECCOB. ;
JIOCTHKEHUS
COOTBETCTBHS
pe3ynbraTam
BBINIOJTHEHUS PEAIBHOTO
TEXHOJIOTHYECKOTO
npouecca. Pabora
BBIIIOJHSACTCA C
IIOMOTIIBIO
IIperoJaBarerns. ;
2.4 Komnerenmus ITK-9
IIK-9:  cmoco6HOCTBIO  pa3pabaThiBaTh  IPOEKTHO-KOHCTPYKTOPCKYIO — JOKYMEHTAIHIO

COOTBETCTBHHM C METOAWYIECKUMHY ¥ HOPMATHBHEIMH TPeOOBAHMIMH.

Hst GopMupOBaHHs KOMIIETEHIEH HEOOXOIMMO OCYIIIECTBUTE Pl STAIOB. DTalbl (hOPMHPOBAHHA
KOMIICTCHUMH, IPHMEHAEMBIE MIJIs 5TOr0 BHIBI 3aHATHH ¥ WCIOIB3YEMBIE CPENCTBA ONEHMBAHUSI
IpeACTaBIeHbI B TabHLe 9.

Tabnuna 9 — Dransl

OPMHPOBAHHUA KOMIETECHIUU U WCIIOJIB3YEMBIC CPEACTBA OLICHUBAHUS

MOJIETUPOBAHUS
TEXHOJIOTHIESCKHUX
IIPOIIECCOB U
HOJTYTIPOBOAHHKOBBIX
IpuOOpOB.

IpuOOPOB ¥ IPOBOHUTH
pacger ux
3MEKTPOPU3UIECKAX
I1apaMeTpoB. YIIPaBIATH
napaMeTpaMu Mozaeneit
TEXHOJOTHYECKHUX
IIPOLIECCOB C IIETBI0
JOCTH)XEHUS
COOTBETCTBHS

Cocras 3HaTh VYmers Biagers
Conepxanue Maremarnuaeckue Mozeny, | PopMupoBaTs MOIETH Meroauxamu u
3TaroB HCIIONIB3YEMBIC IS HOJIYTIPOBOTHUKOBBIX anropuTMamu paboTEI ¢

KOMIIJIEKCOM IPOrpaMm
ISE/Synopsys TCAD.
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pe3yiibTaraM BhIIIOJIHCHUSA
peaIBHOTO
TCXHOJIOTHYCCKOT'O
Iipomecca.

Bune! 3agsatui

e UnuTepakTuUBHBIE
DPaKTUYCCKUE 3aHATUS;
e VHTEepaKkTUBHEIE
JICKITHH;

e JIpakrnueckue

o HuTepakTuBHBIE
TIPaKTHIECKUE 3aHITAS;
¢ lnTepakTuBHbIC
TIEKIHH;

e [IpakTuyeckue

e VHTepakTUBHEIE
MPaKTHYESCKUE 3aHSTHS;
o JlaGoparopHsbie
3aHATHS;

e CamocTosTenbHas

e K3aMeH;

3aHATHL, 3AHATH, pabota;
o Jlexmuu; o JlaboparopHsie
3aHATHS,
e CamocrogrenbHas
pabota;
Hcnons3zyemere e OTtuer 1o e Otuer o o Odopmienue oTyeTa
CpeacTBa naboparopHoit pabore; nmaboparopHoit padore; 110 nadoparopHOH paboTe
OIICHUBAHUS o Omnpoc Ha 3aHATHIX; e Koncmekr U 3a10UTa;

CaMOCTOSTEILHOU
pabotsr;

e Ompoc Ha 3aHATHSIX;
o DK3aMeH;

e DK3aMmen;

@opMyIHpOBKa MOKa3areJed MW KPUTEPUEB OICHWBAHMS [AHHOH KOMIIETCHIMH IIPHBEIEHA B

Tabnune 10.

Tabnuna 10 — ITokazaTeny U KpUTEPUH OIIEHUBAHMS KOMIIETEHIME HA 3Tamax

Cocras

3Hars

VnMerts

Bnagers

OTtnrugo

(BBICOKMIf YPOBEHE)

o Bce maremarndeckue
MOZENH, UCIIOJIb3yeMble
JUISL MOZICTTMPOBAHHUS
TEXHOJIOTHYECKUX
MPOLIECCOR U
TIOJTYTIPOBOTHUKOBBIX
puOOpOB.;

¢ QopMHpPOBaThH MOIEIH
TIOTYTIPOBOTHAKOBBIX
IpHEOOPOB ¥ IPOBOIHUTH
pacuer ux
INEKTPOPHINICCKUX
[apaMeTpoB. YIIPaBIATh
nmapaMeTpaMi MOJEIEH
TEXHOJIOTHICSCKUX
TIPOIIECCOB C IIETBI0
JOCTHKCHIL
COOTBETCTBHUSA
pe3yabTaram
BBITIOJIHEHHUS PEaTBHOTO
TEXHOJIOTHIESCKOTO
nporecca. [Tomorns
IpernofaBaress He
Tpedyercs.;

o MeTtomuxkamMu u
anropuTMamu paboTs ¢
KOMILIIEKCOM MPOrPaMM
ISE/Synopsys TCAD.
Csoboano, ¢
BO3MOKHOCTBIO
BBITIOJIHSATH
MOJIeTUPOBAHNE
CIIOXKHBIX, HE TUIIOBBIX
IpuOOPOB U MPOIIECCOB. ;

YPOBEHbB)

Xopoto (6a30BbIi

¢ BonpmuacTBO
MaTeMaTuueCKuX
MozieneH, HCIIONb3YeMBIX
JUTIS MOZICTTHPOBAHKS
TEXHOJIOTHUECKAX
MIPOIIECCOB M
HOJIYTIPOBOTHHUKOBBIX

e DopMHUPOBATH MOZCIH
HOTYIIPOBOTHUKOBEIX
IIPUOOPOB ¥ IPOBOAUTE
pacder ux
3MeKTpoPU3uYIEeCKHX
napaMeTpoB. YIIPaBiIAaTh
IapamMeTpaMu MOZENen

e MeTtonukamuy u
aJqropuTMamMu paboTEI ¢
KOMILICKCOM TIPOrpaMm
ISE/Synopsys TCAD. C
BO3MOXKHOCTBIO
BBINOJIHATH
MOJIETUPOBAHHE
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mprudOpoB.;

TEXHOJOTHYECKIX
IIPOLIECCOB C LIENBIO
JOCTHXKEHHS
COOTBETCTBHUS
pe3yibraram
BBIIOJTHEHHS PEaTBEHOIO
TEXHOJIOTHYECKOTO
mpouecca. Ilomomms
IperoaBares
TpedyeTcs peaKo.;

MIPOCTHIX, HE THIIOBBIX
mpuOOPOB U MPOLECCOB.;

VII0BIETBOPHUTENBH
0 (IOPOrOBBIH
YPOBEHB)

e (OCHOBHEIE
MaTeMaTHIECKUE
MOJIETIH, UCTIONIB3yEMbIS
JUTSE MOAETAPOBAHMS
TEXHOJIOTMYECKHUX
HpPOIIECCOB U
[IOJIYIIPOBOTHUKOBBIX
mpubOopOB.;

o dopmupoBaTh MOAEITH
MIOJIYTIPOBOIHUKOBBIX
npuOOPOB U IPOBOIUTH
pacder ux
SIIEKTPOGHU3NUECKUX
TIapaMeTpoB. YIIPaBIATh
napaMeTpaMy Mozenel
TEXHOJIOTHIECKUX
IIPOLIECCOB C LENBIO
JOCTHKEHHS
COOTBCTCTBHA
pes3yabsraram
BBIIIOJIHEHUS PEAIBHOTO
TEXHOJIOTHYIECKOTO
mporecca. Pabora
BBITIONTHSETCS C
TIOMOIIBIO
IPeTIoNIaBaTesl. ;

e Metonukamu U
ajgropuTMaMu paboTsl ¢
KOMILJIEKCOM IIPOTpaMm
ISE/Synopsys TCAD. C
BO3MOXHOCTBIO
BEITIONHATH
MOJIeTAPOBAHKE
IIPOCTHIX, TUTIOBBIX
nprOOPOB U MPOIECCOB. ;

2.5 Komnerennus ITK-8
IIK-8: crioco6HOCTBIO IPOEKTHPOBATH YCTPOHCTBA, ITPHOOPHI M CHCTEMBI 3IEKTPOHHOM TEXHUKH C
YYETOM 3a/IaHHBIX TPeOOBaHMIA.
Jist opMuUpOBaHTS KOMIIETEHIMM HEOOXOIMMO OCYIECTBHTE PSJL 9TANoB. DTarbl GOPMHPOBAHHUS
KOMICTCHIUH, IPUMEHSEMBIE U 3TOT0 BHJBI 3aHATHH U HCIOJB3yeMbIE CPEICTBA OLECHHBAHMUS
IIpeJCTaBIeHkI B Tabmure 11.

Tabmumna 11 — Dranss (bOpMI/IpOBaHI/IH KOMICTCHIIMH ¥ UCIIONB3YEMBIC CPCACTBA OLICHUBAHUS

MOZAENUPOBAHHS
TEXHOJIOTHIECKUX
HPOLIECCOB U
IOJNYIIPOBOIHHKOBEIX
IpuOOpPOB.

Cocras 3Hare VMeTs Brnaners
Conepxanue Maremarngeckue mozneny, | PopMUpPOBATH MOMIETH Meronukamu u
3TaoOB HCTIOIB3YEMBIE JULS HOJIYIPOBOJHUKOBBIX AITOPHUTMAaMHU pabOTHI C

IpuOOPOB ¥ IPOBOAUTE
pacger ux
3NEKTPOPH3NYECKUX
napaMeTpoB. YIPaBIATh
napamMeTpaMu MozeneH
TEXHOJIOTHIECKUX
IPOLIECCOB C LIENBIO
OCTHIKEHUS
COOTBETCTBHUS
pe3ynbTaTaM BHIIOIHEHMS
peambHOTO
TEXHOJIOTHYECKOTO

KOMILJIEKCOM IIPOTrpaMm
ISE/Synopsys TCAD.
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Impotecca.

Buner 3apatuit

o lHTEepaKkTUBHBIE
[IPaKTHYSCKAE 3aHITUS;
e MHTepaKTUBHbBIE

L MHTepaKTI/IBHI)Ie
TMPaKTHYECKUE 3aHATHS;
e llHTepakTUBHEIE

e lHTepakTUBHBIE
IIPaKTUIECKHE 3aHATHS;
¢ JlaboparopHsie

e DK3aMeH;

JIEKITHH; JIEKIIUH; 3aHATHUS;
o [lpakTrueckue o [IpakTrueckue e CamocTosTenbHAas
3aHITHUS, 3aHSITHUSL; paborta;
o Jlexmuy; o JlaboparopHbie
3aHATHS;
o CamocTosTensHas
paborta;
Hcnons3yembie e Oruer 110 e Oruer 10 ¢ Odopmnenue oTyera
CpeAcTBa nabopaTopHOIi padoTe; naboparopHOH padore; o staboparopHoii padore
OLICHUBAHMS e Ompoc Ha 3aHATHIX; o Koncnexr U 3a1IUTa;

CaMOCTOSATEIIFHOH
paboTsr;

¢ Ompoc Ha 3aHATHSX;
e DK3aMeH;

e DK3aMeH;

DopMyIHpOBKa IOKa3arcjled W KpUTCpHEB OICHWBAHWS [AHHOH KOMICTCHIMM IPHUBEIEHA B

Tabnuie 12.

Tabnuua 12 — IToxazareny ¥ KpUTESPHH OLICHUBAHUS KOMIICTCHITNM Ha dTamax

Cocras

3HaTh

YMmers

Bnaners

Otnuuso

(BBICOKMI YPOBEHB)

e Bce maremarnyeckue
MOJIENH, UCIIONB3YEMBIE
JUISL MOJIETUPOBAHUS
TEXHOJIOTHYECKUX
[IPOIIECCOB |

IOy POBOXHHUKOBBIX
IpudOpPOB.;

o DopMHpOBATH MOJETIH
[IOJIYIPOBOTHUKOBBIX
npubOpOB M IPOBOUTE
pacdeT ux
IMEKTPOPHBHICCKUX
1apaMeTpoB. YIIPaBIATh
IapaMeTpamMu Mozaenen
TEXHOJIOTHYECKUX
IIPOIIECCOR C IIETBI0
JOCTHXEHHUS
COOTBETCTBHS
pe3ynpratam
BBITIOJIHEHHS PEATTHHOTO
TEXHOJIOTHYIECKOTO
mponecca. [Tomoms
IIperofaBaTesst He
Tpebyercs.;

¢ Meroauxamu u
anroputMamu paboTsl ¢
KOMILJIEKCOM IPOTpaMm
ISE/Synopsys TCAD.
CpobonHo, ¢
BO3MOXHOCTBIO
BBIIIOJTHATH
MOJZIEINPOBAHHUE
CITOXHBIX, HE THIIOBBIX
IpuOOPOB ¥ IMPOIIECCOB. ;

YPOBEHB)

Xopoto (6a30Bbli

o BONBITHHCTBO
MareMaTHIeCKUX
MOZEeIeH, UCIIOIb3YEMBIX
ZUISI MOICTTHPOBAHUS
TEXHOJIOTHYECKIX
IIPOLIECCOB H
TIOJIyTIPOBOIHUKOBBIX
npubopoB.;

¢ DopMHIPOBATH MOZEIH
TIOJYIIPOBOXHHKOBBIX
nprOOPOB U IIPOBOTUTH
pacder ux
IEKTPOPHIAUECKIX
[1apaMeTpoB. YIIPaBILTh
napamerpamu MoJenen
TEXHOJIOTHYECKHIX
IIPOLIECCOB C TENBIO
JOCTH)XEHWS

e MeromukaMu u
aJIrOpUTMaMH paboTEI ¢
KOMILIIEKCOM IIPOTpaMM
ISE/Synopsys TCAD. C
BO3MOXKHOCTBIO
BEITIOJTHSTH
MOJIETUPOBAHHE
IIPOCTHIX, HE THIIOBBIX
IpUOOPOB U MPOIECCOB. ;
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COOTBETCTRHSA
pe3yapTaram
BBIIIOJHEHHUSA PEAIbHOTO
TEXHOJIOTHICCKOTO
npotecca. [lomoms
npenoaBaresis
Tpebyercs penxo.;

VYIOBJIETBOPUTEIBH
0 (TOpOTOBBIH
YPOBEHB)

o OCHOBHBIE
MareMaTH4eCKHE
MOJI€JIH, UCIOIB3YEMBIE
JUISL MOJIENTUPOBAHUS
TEXHOJOTHYECKUX
IIPOIIECCOB H
HOJTYIIPOBOAHUKOBBIX
IpubOpPOB. ;

e DOpMUPOBATH MOJIETH
[IOYIPOBOIHMKOBBIX
ipuOOpPOB M IPOBOIUTH
pacder ux
AMEKTPOPUIHIECKIX
[IapaMeTpoB. YIPaBIsITh
napaMeTpaMy Mozaeen
TEXHOJOTHYECKUX
IIPOIECCOB C HETBIO
JIOCTHIKEHUS
COOTBETCTBHUS
pe3yibTaram
BBIIOJIHEHNS PEATBHOTO
TEXHOJIOTHYECKOTO
mponecca. Pabora
BBITOJIHSAETCS C
ITIOMOIIBIO
IIpenoiaBaTes. ;

e MeTommkamMu u
anropuTMaMM paboTHI C
KOMILTEKCOM TIPOTpamMM
ISE/Synopsys TCAD. C
BO3MOXKHOCTBIO
BEITIOJIHSTH
MOJENUPOBAHUE
TIPOCTHIX, TUITOBBIX
TIpUOOPOB U MPOIECCOB. ;

2.6 Komnerennus ITK-7
[TK-7: TOTOBHOCTBIO ONpENENATh MMM, OCYIIECTBIATH IIOCTAHOBKY 3alad IIPOEKTHPOBAHMS
OJIEKTPOHHBIX ~ NPUOOPOB, CXEM M  YCTPOMCTB  pa3iMYHOrO (YHKIUMOHAIBHOIO HA3HAYCHHS,
HOATOTABIMBATH TEXHUYECKHUE 3alaHKUs Ha BEIIOIHEHHE IPOSKTHEIX paboT.
Jiist GopMUpOBaHKS KOMIIETEHITMH HEOOXOMUMO OCYIIECTBUTH S 3TANOB. DTANbl (HOPMHPOBAHHUS
KOMIIETCHI[HH, NPAMEHSEMbIE Ui JTOTO BHIbI 3aHATHH H HCIONB3yeMbIE CPEICTBA OIEHHBAHHS
IpeAcTaBiIeHb] B Tabnuie 13.

Tabnuna 13 — Orams! hopMHUPOBAHMS KOMIIETEHIIMH U MCIIONB3yeMbIe CpEeICTBa ONCHUBAHY

CocraB 3Hars VMmeTs Bianers
Coznepxanue Maremarnueckue monenu, | PopMupoBaTs MOIEIH Meroaukamu un
3TaroB UCIIOJIB3YEMBIE ISt [IOIYTIPOBOAHIKOBBIX aJITOPUTMaMH paboTHI ¢
MOZENUPOBAHUS npubOpPOB U IPOBOIUTE | KOMILIEKCOM IIPOIPaMM
TEXHOJOTHISCKHX pacder ux ISE/Synopsys TCAD.
IPOLIECCOB U 3NEKTPOPU3UYECKHX
HOJIYTIPOBOIHHKOBEIX mapaMeTpoB. YIIPaBIsAThH
IpHuOOpPOB. napamMeTpaMy Mojeseh
TEXHOJIOIHYECKAX
TIPOLIECCOB € LIENBIO
JOCTIKEHHS
COOTBETCTBHUS
Pe3yabTaraM BBIIONHEHHS
peanbHOTO
TEXHOJIOTHYIECKOTO
mmporiecca.

Bune! 3aaaTHi ¢ liHTepaKkTHBHEIE e lHTepaKkTHBHbIE e VHTepaKTHBHEIE

13
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MpaKTUYECKHUE 3aHATHS,
o JlHTEpaKTUBHEIE
JEKIIH;

o JIpakruueckue

MIPAKTHYCCKUEC 3aHATHA,
o lHTEpaKTHBHBIE
TIEKIWH;

o [Ipaxtuyeckue

TIPAKTUYECKUE 3aHSTHS;
o JlaboparopHsle
3aHATHS;

o CamocTrosTeapHas

3aHSATAS, 3AHATH, pabora;
o Jlexkuny; e JlaGoparopHbie
3aHATHS;
e CamocTosTenbHas
pabora;
Hcnonssyemeie e Ortuer 1o e Ortyer no e Odopmienue oTuera
CpencTBa nmaboparopHoi padore; JaboparopHoi padore; 1o J1aboparopHoi padote
OLNCHUBAHUs o Onpoc Ha 3aHATHIX; ¢ KoHcnexr H 3aIinTa;
e DK3aMCH; CaMOCTOSITENBFHOU e DJK3aMeH;
paboTsr;
¢ Onpoc Ha 3aHATHUSIX;
e DK3aMeH;

(I)OpMYJII/IpOBKa roxKazarejae u KPpUTCPUEB OICHUBAHUA JaHHOU KOMIIETCHIIMH IIpuBE€JCHa B

Tabnure 14.

Tabnuna 14 — IToxazareny M KpUTSPUH OLCHUBAHUS KOMIIETEHITHH HA 3Talax

Cocrasn

3uare

VMets

Bnanets

Ommmyso

(BBICOKHIT YPOBEHB)

e Bce maremarmueckue
MOJIENH, ACIIOJIB3yeMbie
IUTE MOZAETMPOBAHMS
TEXHOJIOTHYECKUX
IIPOLIECCOB U
HOTYIPOBOIHUKOBEIX
IpubOpPoOB.;

o QopMupORaTH MOAEITH
TOTYTIPOBOTHUKOBBIX
IpuOOPOB ¥ IPOBOIUTH
pacyer ux
IMEKTPOPHUINIECKIUX
[IapaMeTpoB. YIIPaBIAThH
IapaMeTpamMu MOJAEIICH
TEXHOJOTHYECKHX
TIPOLIECCOB C IIETBI0
JIOCTHIKESHUS
COOTBETCTBHUS
pe3yibTaraMm
BEITIOJTHEHHUS PEaIBHOTO
TEXHOJIOTHYECKOTO
nporecca. [Tomomp
IIperiofaBaresis He
Tpebyerces.;

e MerogukamMu U
ajropuTMaMu paboTHl ¢
KOMILIEKCOM TIpOrpaMMm
ISE/Synopsys TCAD.
CgobogHo, ¢
BO3MOXHOCTEIO
BBITIOTHATE
MOJICTUPOBAHUE
CIIOKHBIX, HE THIIOBBIX
IpubOPOB U IIPOIECCOB. ;

YPOBEHB)

Xopomo (6a30Bbrit

e BoNBIIMHCTBO
MareMaTHIECKUX
MOJEIEH, HCIIONB3yEeMBIX
JUISL MOJIETMPOBaHUS
TEXHOJIOTHYECKUX
IIPOIIECCOB H
HIOJTYTIPOBOTHHUKOBBIX
IpubOpoB.;

e DOpPMHPOBATE MOJIETH
TI0JIyIIPOBOAHUKOBBIX
IpUOOPOB ¥ IPOBOAMTH
pacder ux
SMEKTPOPHBHICCKUX
apamMeTpoB. YIPaBIATh
ImapaMeTpaMy MOZeNieH
TEXHOJOTHIECKUX
IIPOIIECCOB C IETBIO
JOCTHXEHHA
COOTBETCTBUS
pe3yiasraram
BBIIOJIHEHUS PeaIbHOrO

e MeTonvkamu u
aJITOPATMAMHM PabOTEI C
KOMILIEKCOM IIPOrpamMM
ISE/Synopsys TCAD. C
BO3MOKHOCTBIO
BBINOJIHATE
MOJIETUPOBAHKE
NIPOCTHIX, HE TUIOBLIX
IpubOPOB U MIPOLECCOB. ;

CornacoBaHa Ha noptane Ne 12276

14



TEXHOJIOIHYECKOTO
npoirecca. [Tomomp
IpenoaaBarens
TpedyeTcs peaKo.;

VnoBIETBOPUTEIRH
0 (TIOpOTOBBIA
YPOBEHE)

e OcHOBHEIE
MareMaTHYeCKHe
MOJIENH, UCTIONB3YEMbIE
UL MOZIETAPOBAHUS
TEXHOJIOTHYECKHX
IIPOIIECCOB U
OJTYTPOBOXHIKOBEIX
npubOpPOB.;

o dopMHupOBaTH MOJIEIIH
TTOTYIPOBOAHUKOBBIX
puOOpOB ¥ IPOBOAUTE
pacder ux
SMEKTPOGUIHIECKAX
mapamMeTpoB. YIPaBIATh
mapaMeTpaMy MoJestei
TEXHOJOTHYECKUX
IIPOIIECCOB C IIEIIBIO
JOCTIDKEHMS
COOTBETCTBHUS
pe3yasTaraM
BEITIOJIHEHUS PEATBHOTO
TEXHOJOTUYECKOTO
npouecca. PaGota
BBITIOTHIETCS C
[IOMOIIBIO
IpEenoaBaTes.;

e MeroauKkaMu U
anroputMamu paboTHl ¢
KOMILIEKCOM ITPOrpaMM
ISE/Synopsys TCAD. C
BO3MOKHOCTEIO
BBIIOJIHATE
MOJICTIPOBAHUE
IIPOCTHIX, THIIOBBIX
TMpUOOPOB U IPOIECCOB.;

2.7 Komnerennus IIK-3
IIK-3: TrOTOBHOCTBIO OCBaWBaTh MPUHIUIB IJIAHUPOBAHHWA ¥ METONbl aBTOMAaTH3AIlAU
JKCIIEPUMEHTA HA OCHOBEe HH()OPMAHOHHO-U3MEPHUTETHHBIX KOMILIEKCOB KAaK CPEACTBA IIOBBIIICHHUS
TOYHOCTH U CHIDKCHHS 3aTpal Ha €ro IIPOBEAEHUE, OBIAJEBaTb HABBIKAMU H3MEPEHHH B peaIbHOM
BpPEMEHH.
Jis GopMHUpOBaHUS KOMIETCHIUN HEOOXOAUMO OCYIIECTBUTH PSIJT ITATIOB. DTarbl GOPMUAPOBAHHS
KOMIICTEHIIHH, IpHMMEHSEMble OISl 3TOr0 BHJBI 3aHATHH M HCHONB3yeMble CpPEACTBA OICHHBAHUS

npeacTaBleHsl B Tabmuie 15.

Tabauua 15 — DTans! popMHPOBAHUS KOMIETEHITUY M MCIIONb3yEMbIE CPEACTBA OlEHUBAHUS

TCAD. Hazgagenue

IpOrpaMMHBIE MOTYITA

CocraB 3Hare VMmeTs Brangers
Conepxanue BosmoxzOCTH KOoMILTekca | Beibupars noaxonsmue | MeTomukamu 1
JTaroB nporpamM ISE/Synopsys | uis pemnenuas 3aqaqu anropuTMaMu padoThi C

KOMILJICKCOM IIpOorpaMm

HCTIONB3YEMBIX JUIS ISE/Synopsys TCAD u ISE/Synopsys TCAD.
BBITIOJIHEHUS paboT NOPSIOK UX
IPOrPaMMHBIX MOAYJIEH. | HCIONB30BAHUSL.

Bunri 3anaTuit

¢ llHTepakTHUBHEIE
IPAKTHIECKUE 3aHIATUS;
e lHTEepaKTHRHBIC

¢ lHTepakTUBHBIC
NIPAKTUYECKUE 3aHIATHS;
e llHTepakTHBHbIE

¢ HMHTepakTHBHBIC
IIPaKTUYECKUE 3aHSTUS;
e JlaboparopHsle

JIeKIIHH; TIEKIIHH; 3aHATHUS;
o JlpaxTrueckue o IlpakTuueckue
3aHATHS, 3aHSTHUS,
e Jlexuuu; o JlaboparopHble
3QHATHS,
o CamocTosTepHas
pabora;
Ucnonpzyembie e 3auer; e 3aygerT; e 3auer;
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| cperncTea
OLICHHUBAHHSA

¢ Onpoc Ha 3aHATHAX;

o Koncnexr
CaMOCTOATENBLHONR
paboTsr; ;
o 3amuTa 71a00paTOPHBIX !

pabot; ]

|

¢ 3amwTa 1a00paTOPHBIX |
paboT;

(POpMyHI/IpOBKa moxasarened u KPpUTEPUCB OLCHUBaAHUIA JaHHOW KOMTIETEHIIAN IIpuBCICHA B

Tabsiuie 16.

Tabnuua 16 — Ioka3areny U KpUTEPHH OLIEHUBAHUSA KOMIICTEHINY Ha dTarax

Cocras

3uars

VMmers

Branmers

OTmyeo

(BBICOKHH YPOBCHB)

¢ BOJLIIMHCTBO
BO3MOYXXHOCTEH
KOMILJIEKCa IMPOTpamMM
ISE/Synopsys TCAD.
Haznadenne Bcex
HCTIONB3YEMBIX TS
BEITIOJTHEHUS PaboT
NPOTrpaMMHBIX MOAYJIEH. ;

¢ Bribupars
TTOAXOJSIIIHE JIst
PpeLIeHAS 3a1a9u
TIpOTpaMMHEBIE MOTYITH
ISE/Synopsys TCAD u
MIOPSIIOK HX
ncnoas3oBanys. [lomoms
IIperiofiaBareis He
Tpedyercs.;

e MeToaukamu 4
aNropuTMamMy paboThI ¢
KOMILJIEKCOM IIPOTpaMM
ISE/Synopsys TCAD.
CsobopHoO, ¢
BO3MOXHOCTBIO
BBITIOJIHATH
MOJICTTHPOBaHHE
CIIOXKHBIX, HE THIOBBIX
TIprOOPOB U MPOIIECCOB. ;

Xoporo (6a30BbIit

¢ OcHOBHBIE

¢ Bribupars

o MeToauxamMu U

0 (IIOpOTOBKIH
YpPOBEHbB)

KOMILIEKCa [TporpaMm
ISE/Synopsys TCAD,
HCTIONB30BaHHbIE IS
BBIIOJIHEHHUS paboT.
Haznauenue Bcex
HCIIOIB3YEMBIX TS
BBEIIOJIHEHUS padoT
MPOrpaMMHEIX MOIYIEH. ;

TTOAXOASIINE JIs
pelueHI 3a5a9u
IPOTPaMMHEIE MOJTYITH
ISE/Synopsys TCAD u
OPSAIOK UX
ucnoas3oBanus. Pabora
BBINIOJHACTCS IPH
IIOMOIIY TIpenofaBares. ;

YPOBEHB) BO3MOXKHOCTH KOMITIEKCA | ITOAXOJSIIHNE JIS NTOPHTMaMu PaboOThI ¢
nporpamum ISE/Synopsys | perrenus 3amaun KOMIIIEKCOM IIpOrpamMm
TCAD. Ha3naueHue BceX | IMpOrpaMMHEBIE MOIYIIH ISE/Synopsys TCAD. C
UCTIONB3YEMBIX I ISE/Synopsys TCAD u BO3MOXHOCTBIO
BBINOJIHEHUS PAbOT MOPAIOK HX BBITTOTTHATH
IPOrPaMMHEBIX MOAYIIEH.; | Hcnone3oBaHus. [lomomp | MonenupoBanue
IpernoaaBaresns IIPOCTHIX, HE THIIOBBIX
TpebyeTcs penko.; IpuOOPOB ¥ MPOIECCOB. ;
VIOBNETBOPUTENEH | ¢ BO3MOXHOCTH * Bribupars e Mertoauxkamu 1

aNropuTMaMy paboTI ¢
KOMILIEKCOM IPOTpaMM
ISE/Synopsys TCAD. C
BO3MOXKHOCTBIO
BBIITONIHATH
MOJEIHPOBAHUE
IIPOCTBIX, TUITOBBIX
IpubOPOB U POIIECCOB. ;

pea3anuio.

2.8 Komnerenmus ITK-2
1IK-2: cniocoGHOCTBIO paspabarbiBaTh dQ(EKTHBHBIE AITOPATMBI PElIEHHS ChOPMYIUPOBAHHBIX
3aj1at ¢ UCTIOIb30BAHUEM COBPEMEHHBIX SI3BIKOB IIPOTPAMMHUPOBAHHS M 00ECIICUHBATE UX MPOrPAMMHYIO

Jns hopMupOBaHES KOMIIETEHITHE HEOOX0IUMO OCYIIECTBUTH PsII 3TaoB. DTans! GopMupoBanus
KOMIICTCHIIMH, NPUMEHACMBIE MU 5TOTO BHJBI 3aHATHH M HCIIONB3yeMBIE CPENCTBA OLCHHUBAHWUS
IpencTaBieHnl B Tabmune 17.

Tabmuua 17 — Dransr GopMHpOBaHHS KOMIETCHIME U HCIIOMb3yeMbIe CPEACTBA OLEHHBAMMIS

Cocrasn

3Harts

YMmeTs

Bnaners

Coneprxanuve

BosMOXHOCTH KOMITIIEKCA

BriOupars moaxoasiye

Meronuxamu u
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JTaIoB

nporpamum ISE/Synopsys
TCAD. Haznauenue
HCTIONB3YEMBIX JUIS
BBINOJTHEHUS paboT
IPOrPaMMHEIX MOIYJIEH.

JUIS peHICHHS 3a1a9i
POTPaMMHBIe MOIYITH
ISE/Synopsys TCAD u
TOPSIOK MX
HCIIONb30BAHMUS.

anropuT™Mamu paboTe ¢
KOMILJIEKCOM ITPOTpamMM
ISE/Synopsys TCAD.

Bup! 3ansTuit

o VlHTEepaKkTUBHBIC
TIPaKTUYECKUE 3aHITUS;
o lHTEepaKkTUBHEIE

o lHTepakTUBHBIE
MPaKTHIECKUE 3aHITHS;
e llHTepaKTHBHEIC

o lIHTepaKkTUBHBIC
TIPaKTUYECKHUE 3aHATHS,
o Jlaboparopuble

JICKITHH; TIEKIIHH; 3QHSATHS;
e [IpaxTHueckue o [IpaxTuyeckue
3aHATHSL, 3aHATHSL,
o Jlexuuw; e JlaGoparopHsie
3aHSATHS,
o CamocrosTenbHas
paborta;
Ucnons3yemblie ® 3ayer; e 3ager; e 3auer;
cpeacTsa e Ompoc Ha 3aHATHIX; o KoHcmekr ¢ 3amura 1a00paTOPHBIX
OLICHUBaHMSA CaMOCTOSATENBHOM padbor;
padoTEL;

e 3ammTa 7a00pPaTOPHEIX

pabor;

(DOpMy.TII/IpOBKa mokasareiaed u KpUTCPUEB OLCHUBaHUA JaHHOW KOMIICTCHIIHH IIpUBCJICHa B

Tabnuie 18.
Tabmnuma 18 — [Jokazarenu i KpUTEpHH OIIEHUBAHMS KOMIIETEHIMH Ha Tanax

Cocras 3Hars YmMmets Brnaners W
Otnubo e BoupnmucTBO e Bribupars e MeTroguKkaMu U

(BBICOKUIT YPOBEHD)

BO3MOXHOCTEH
KOMILIEKCa IIPporpaMMm
ISE/Synopsys TCAD.
Haznauenue Bcex
HCIIONB3YEeMBIX ISt
BBINIOJHEHUS paboT
TIPOrpaMMHBIX MOJYJIEH. ;

TTOAXOAAIIME I
peIeHns 3a1a4u
IIPOrpaMMHBIE MOIYIIH
ISE/Synopsys TCAD u
TOPSIOK UX
ucnonp3opanud. [lomorns
MpenoaaBaTess He
TpebyeTcs.;

anropuTMamMu paboTsI ¢
KOMILIIEKCOM IIPOTPaMm
ISE/Synopsys TCAD.
CsobonHo, ¢
BO3MOXXHOCTHIO
BBIOJTHATE
MOZENHPOBAHHUE
CJIOXKHBIX, HE THITOBBIX
IIpubOPOB U MPOLECCOB. ;

Xopomio (06a30BbIif

o OcHoBHEBIE

e BriOupars

e Meromuxamu u

0 (TIOpoTOBBIi
YPOBEHB)

KOMITJIEKCa [IPOTPamMm
ISE/Synopsys TCAD,
HCTIONIB30BAHHBIE [T
BBITIOJHEHUS padoT.

YPOBEHB) BO3MOJKHOCTH KOMIITIEKCa | TOAXOJISIIHE Ui aJITOPUTMaMH PaboTHI C
nporpamm ISE/Synopsys | pemenus 3anagm KOMIIJIEKCOM IIPOIpaMM
TCAD. Ha3naueHue BceX | IpOTpaMMHbIE MOIYIIH ISE/Synopsys TCAD. C
UCIONB3YEMBIX JUTS ISE/Synopsys TCAD u BO3MOKHOCTBIO
BBIIIOJTHEHUS paboT TOPSIOK HX BBIIOJHATH
IPOrPaMMHBIX MOJyNeH.; | mcnonb3oBanus. ITomonts | Moxenuposanue
[IpenoJaBaTeis IIPOCTHIX, HE THIIOBBIX
TpebyeTcs penko.; IpUOOPOB ¥ MPOUECCOR.;
VIOBNETBOPUTENEH | © Bo3MOXKHOCTH e Bridupars ¢ Meronukamu u

TIOAXOJSIIME JIs
peIIeHHs 3aAa9d
HpOorpaMMHEIE MOJTYIIH
ISE/Synopsys TCAD u

anroputMaMmu paboTHI ¢
KOMILTEKCOM IIPOrpaMm
ISE/Synopsys TCAD. C
BO3MOXHOCTBIO
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Haznagenue Beex
HCIIONB3YEMBIX JUIs
BBITIOJTHEHHS paboT

| IIpOrpaMMHBIX MOJIyeH.;

HOPSIIOK UX
HCIoJp30Banus. Pabota
BBIMIOJIHAETCS TIPA
[IOMOIITY TIPETIOIABATEIS.

BBIIIOJNHATD ‘l
MOJIETUPOBAHHIE

IPOCTHIX, THUIIOBBIX }
nprOOPOB U HPOIECCOB.; ‘

2.9 Komnerenumus OIIK-1
OITK-1: criocoOHOCTRIO MOHUMATE OCHOBHEIE IIPOOIEMEBI B CBOCH MpeMEeTHON 001acTH, BRIOUpaTh
METOJIBI ¥ CPEJICTBA UX PEIICHHS.
Jlst GOpMHpPOBaHHS KOMITETEHIIUH HEOOXOAUMO OCYIIECTBUTD PSIT 3TAOB. DTanbl (POPMHPOBAHUS
KOMIETEHI[UH, NpUMEHSeMBbIe UL 3TOr0 BHIBl 3aHATHH M HCHOJIb3yeMBIE CpEJICTBA OICHUBAHUS
TpeacTaBiIeHsl B Tabmure 19.

Tabmuua 19 — Drans! opMupoBaHust KOMIETSHINHA U MCIIONBE3yEMEIC CPEJICTBA OTICHUBAHHS

TCAD. Haznauenue
HCIIOTIB3YEMBIX IS
BBIIIOJTHEHMS padoT
IIPOTPaMMHEIX MOAYJICH.

IPOrPaMMHBIE MOIY/IH
ISE/Synopsys TCAD u
HOPSIOK HX
HCIIONB30BAHHSL.

Cocras 3HaTh YMmets Brnaners
Conepxanue BosmoxHOCTH KOMIITEKca | BeiOupars nomxonsgmue | Metoaukamu 1
9TaNoB nporpamm ISE/Synopsys | ais penienus 3a1a4a anropaTMaMy paboTEHI C

KOMILJIEKCOM IIpOTpaMM
ISE/Synopsys TCAD.

Bunwl 3aHsaTHH

¢ llHTepaKTHBHEIE
TIPaKTHYECKUE 3aHATHS;
¢ IlHTepaKkTHBHBIC

e VlHTEpaKkTHRHEIC
[PaKTHYECKUE 3aHATHS;
¢ nTepaxTuBHBIE

e lIHTepaKTUBHEIC
IPaKTUIECKUE 3aHITHS;

e JlaboparopHbie

e 3amuTa 7a00paTOPHBIX
pabor;

JIEKITHH; TeKIHH; 3AHSITHS;
e [IpakTHueckue o [IpaxTHueckue
3aHATHUS; 3aHITHS,;
o Jlexmmm; e JlaGoparopHsie
3aHATHS;
e CamocTosTenpHas
pabora;
Ucnonp3yembie e 3aver; e 3aver; e 3aver;
CpencTBa e Ompoc Ha 3aHATHIX; e KoHCHexT e 3amuTa 1abopaTopPHBIX
OLICHUBaHUSA CaMOCTOATETTHHOM pabor;
paboTsr;

(DOpMYJ'H/IPOBKa MoKasarejer u KPUTEpHEB OLECHWBAHUA JAHHOW KOMIETEHIIUU IIpuBeacHa B

Tabmuue 20.

Tabmema 20 — IToxa3aTenn U KpUTEPHH OLECHABAHKS KOMIIETCHIIMH HA 3TANAX

Cocras

3Harh

VMmeTh

Binagers

Otimmaso

(BBICOKUH YPOBEHB)

o BoNBIIHHCTBO
BO3MOXHOCTEH
KOMILIEKCa IPOrpaMMm
ISE/Synopsys TCAD.
Haznmagenue Bcex
UCIIONB3YEMBIX ISt
BBIIIOJTHEHHMS paboT
IPOrPaMMHBIX MOJTYJICH. ;

¢ BriGupars
TIOZXOMSIIHE IS
pelnenus 3a1a4u
IIPOrpaMMHBIE MOIYIIN
ISE/Synopsys TCAD u
HOPSIOK HX
ucnons3oBanus. ITomorp
IIPENOAaBaTeIs He
Tpebyercs.;

¢ MeTtonukamu u
aJIrOpUTMaMK pabOTHI ¢
KOMILIEKCOM [IPOrpamm
ISE/Synopsys TCAD.
Cso6ogmo0, ¢
BO3MOYKHOCTBIO
BBINIOJTHATE
MOZENUPOBAHUE
CJIOJKHBIX, HE THITOBBIX
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3.3 TemMbI NPaKTUYECKUX 3AHATHI
— Cospanve ¥ H3yYCHHE TEXHONOIMYECKOTO IIponecca ¢popmuposanus MOII Tpan3ucTopa.
— Coszgagre ¥ H3yYCHUE MOJCIH OIYIIPOBOIHUKOBOIO JUOJA Ha OCHOBE P-N Iepexoja.

3.4 Boripockl K 3K3aMeHaM

— Teoperuueckue Bompockl. 1. Mcmoms3oBanue Mmeroma MonTe-Kapao B TeXHOIOIHYECKOM
MOIEIMpPOBaHNK. 2. MareMaTiyecKiue MOJIENH TpaBleHus. 3. MaremaTHdyecKue MOAEIH OCaKAeHHUs. 4.
Maremaruueckue Momenu uMIUIaHTarmu H  guddy3mm. 5. OcHOBHBIE MaTeMaTHdYeCKHEe MOZIEIH,
HCTIONB3YEeMbIE TIPH pacyeTe TPaH3HCTOPOB € BHICOKOH HOABH)KHOCTBIO JIEKTPOHOB. 6. Brapl moseBbix
TPaH3HCTOPOB M OCOOEHHOCTH CO3ZaHUS MOIEIHM M pacdeTa TPaH3UCTOpa ¢ BBICOKOH IOABHIKHOCTBHIO
anekTpoHOoB. 7. OCOOCHHOCTH MOJETHMPOBAHUS Te€TEPOCTPYKTYPHBIX JIEKTPOHHBIX IPHOOPOB. 8.
OcHoBHBIE TporpamMmHBle Moxymu cucteMbl Synopsys TCAD u ux HaszHagenme. 9. Maremaruueckue
MOJIETIN, WCIIONb3yeMble JUIS OIUCAHMSA SBISHHMH IIEpeHOCA 3apsKCHHBIX YacTHI] B MOJIYIIPOBOIHEKE.
O6iactu nipumenenns. 10. Maremarndeckue MOIENH, HCIOIB3yeMble UTs ormcanust kontakta [loTTku.
11. TloxBuxHOCTH HOCHTENEH B MOMyIpoBoaHUKaX. OCHOBHEIE MareMaTHueckue Moxenu. 12. [eneparug
U pexoMOmMHanms HocuTeneid 3apsga. OCHOBHBIE 3aBHCHMOCTH. Maremarwueckue wMopenu. 13.
TyarenupoBanue. MaremMarnueckuie MOIeNH U 00JacTH IPAMEHESHMUS.

— Tewmer npaktudeckux 3amanuil B Synopsys TCAD: 1. ®opmupoBanuem Macku u auddysueit
npuMecd chOpMHpPOBaTH B IONYH3OIUPYIOUIIeH IOIUIOKKE OWIOIAPHBIA npn  TpaH3ucTop. 2.
@opmupoBanueM Macku u udoysued npuMmecH cQopMHpPOBATH IHMOJ HA OCHOBE p-n Iepexona. 3.
dopMHpOBaHUEM ABYXCIOHHOM MacKH M HalbUIEHHEM MeTalla cHOpMHpPOBATH 3aTBOP TPAH3UCTOPA
IHottxu. 4. Cozmare moxens u paccuurarh BAX mumoma Hlorrkm ma GaAs . 5. Cosmars monens u
paccuntars BAX Tpansucropa ¢ 3arsopoM [Hortku. 6. Co3nare Monens U paccuntars BAX GHITOISpHOTO
TpansucTopa. 7. Co3narte MoAesb U paccuntars BAX retepoOUIONsIpHOro TpaH3KCTOPA.

4 MeToandecKue MaTepHAaJIbI
s obecnedenus npoiecca oOyUeHUS U PEINCHMS 3aj7ad OOYUSHHs HCIOIB3YIOTCS CIENyIOUIHe
MaTepHabL:
— METOAMYECKHE MarepHalbl, OIpPeNe/UOIINE MPOLETypsl OIEHWBAHWS 3HAHWUH, YMEHHIHA,
HaBBIKOB W (WIH) ONBITA IEATEIBHOCTH, XapaKTepPHU3YIOLMX 3Tanbl (GOPMUPOBAHMS KOMIETEHITHIL,
coracHo 1. 12 paboueii mporpaMmel.

4.1. OcHoBHas JUTEpPaTYpa

1. 3pwoB JIJI. Cucrembl aBTOMATH3MPOBAHHOTO MOJCIHPOBAHMS ¥  IIPOEKTHPOBAHHSA
TEXHONOIHYECKHUX IPOLECCOB M TEXHONOTHYECKUX MapIIpyToB npou3soactea CBY MVIC, orrrumusaus
npomssoncTsa (ocHoBel CAIIP Synopsys TCAD): yue6. mocobue / JI.JI. 3eixoB, K.JO. Ocumor. — ToMck:
B-Criextp, 2010. - 76 c. WL [OnexTporHbIit pecypc]. -
http://miel.tusur.ru/index.php?option=com_content&view=article&id=234

2. Aceccopos, B. B. Mozenupopanue ImoneBbIX HOTYIPOBOXHUKOBEIX mpubopos B CAIIP ISE
TCAD: Y4e6noe nocobue / B. B. Aceccopos, I'. B. Beikanoposa, A. 0. Txaues. — Bopouesx: UITL] BI'Y,
2007.-27c.

3. [Ilepemenosckuii, B. B. IIpu60OpHO-TEXHONOIHIECKOE MONEIMPOBAHHE DIEKTPOHHbIX
ycTpoicTB B cpenie Synopsys Sentaurus TCAD : JIaGoparoprsrit npaxrexym / B. B. Tlepenenosckuii, H.
W. Muxaitnos, B. B. Mapoukus. — CII6. : Uzn-so CIIGIDTY «JIDTU», 2011. - 51 c.

4. JlaboparopHBI# IpakTHKYM IO Kypcy "Monemposasne B cpene TCAD". U. 2. TIpuGopro-
TEXHOJIOTHYECKOE MOZICTTUPOBAHHUE JIEMEHTOB HHTErpalbHbIX cxeM / E. A. Apramorosa [u ap.] ; mox pexn.
T. YO. Kpynxuso#i ; M-Bo o6pasosanus u Hayku Poccuiickoit ®eneparnun, Harr. ucenen. yu-t "MUDT". -
Mocksa : MUDT, 2012. - 140 c. : ., Tabi.; 21 cm.

5. PykoBonctso noss3osarens B cocrase naxera ISE/Synopsys TCAD [DnexTporHbIif pecypc]. -

4.2. JlonoxHATebHAS JATEPATYPA

4.3. Yuebno-MeToqH1eCcKOe 0coGHe U POrPaMMHOe obecrieuenue
1. Tlporpammusii naket ISE/Synopsys TCAD [DnexTponustii pecypc]. -

4.4. ba3sl JaHHBIX, HHPOPMANMOHHO CHPABOYHbIE H IOHUCKOBBIE CHCTEMBI
1. He tpebyercs
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