MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA S ITPOI'PAMMA TMCHUITJIMHBI
IIpuGopHO-TEXHOIOTHYECKOE MOIETHPOBAHME

YpoBeHb 00pa3oBaHus: BbIcLIee 00pa3oBaHue - MArHCTPaTypa

Hampasnenue noaroroBku / cneruaibHOCTh: 11.04.04 J1eKTPOHMKA U HAHOIJIEKTPOHUKA
HanpapnenHocts (mpoduib) / cnenuanuzanus: TBepaoTeabHas 3JIeKTPOHHKA

dopma oOyueHUs: OUHaASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: @3, Kadenpa puzuveckoii 3JieKTPOHUKH

Kypc: 1

Cemectp: 2

Y4eOusiii mnan Habopa 2018 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 2 ceMecTp Bcero Ennaunner
1 Jlexnn 18 18 JacoB
2 JlaGoparopHble pabOThI 18 18 4acoB
3 Bcero aymuTopHbIX 3aHATHN 36 36 4acoB
4 W3 HUX B MHTEPAaKTUBHON (hopme 12 12 4acoB
5 CamocTosiTenbHas paboTa 36 36 4acoB
6 Bcero (0e3 sx3amena) 72 72 4acoB
7 [ToaroroBka u ciaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 108 108 4acoB
3.0 3.0 3.E.

DK3aMeH: 2 ceMecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 91 ot «19 » 4 2018 1

JINCT COI'TTACOBAHU A
Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (creranbHoCcTH) 11.04.04 DnekTpoHnKa ¥ HaHOZJEKTpOHUKA, yTBepkaeHHoro 30.10.2014 rona,

paccMoTpeHa u omoOpeHa Ha 3acemaHuu kKadeapbel @D« » 20 roma, mMpOTOKOI
Ne .

PazpaboTuuk:

HouenT xag. @O 1O. B. Caxapos

3aBenyronmii o0ecnieunBaromeii kad.
O5) I1. E. Tposin

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

O] I1. E. Tposin
OKCIIepTHI:

[Tpodeccop xadeapsr huzndeckon
anekTpoHuku (D) T. . Jlanunvna

Jouent kadeaps! GpU3NIECKON IJIEK-
TpoHuku (D) N. A. Yucroenosa

CornacosaHa Ha noprane Ne 34682 2



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dopMUpOBaHUE HABBIKOB MPUMEHEHUSI KOMIIBIOTEPHBIX BBHIYHCIUTEIBHBIX TEXHOJIOTHH B TIPOIIEC-
c€ ONTUMM3ALUU NAPAMETPOB OTIEIbHBIX TEXHOJIOTMUECKUX ONEpaluil U MPOSKTUPOBAHUS MOTYITPOBO/I -
HUKOBBIX IPUOOPOB

1.2. 3amaum AMCHUIIIMHBI
— IIpuobOperenune MpakKTUYSCKUX HABBIKOB MO pa3pabOTKEe M ONTUMHU3AIMU MAaTEMaTHUYECKHX MO-
JIeJIel OTJENIBHBIX TEXHOJIOTHYECKUX ONeparyii U IpHOOPOB MUKPO-U HAHOAJIEKTPOHHUKH, a TAKIKE MX pea-
JIU3AIUU CPEACTBAMHU ITPOrPAMMHUPOBAHUS.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Huctumnnuna «[IpubopHo-texHonoruueckoe moaenupoBanue» (b1.B.JIB.4.1) otHocutes k G61oky
1 (BapuaTuBHas 4acTh).

[TpenmecTByOIMKUMU JUCHUIUITMHAMY, (POPMUPYIOLIMMU HavyaIbHbIE 3HAHUS, SIBISIOTCS: AKTyalb-
HBIE MPOOJIEMBI COBPEMEHHOH AJIEKTPOHUKH M HAHOAJIEKTPOHUKH, [ €TepOCTPYKTYpHBIE TOIYIPOBOIHU-
KOBble IpuOOpbI, MHTErpanbHas onToaeKTpoHuKa, KoMIbloTepHble TEXHOIOTHN B HAYYHBIX HCCIIEI0Ba-
HUAX, MeToabl MaTeEMaTHYECKOrO MOJIEIIUPOBAHHUS, TEXHOIOrUs KPEMHUEBOW HAHOAIEKTPOHUKH.

[Tocnenyromumy AUCHUIUIMHAMU ABIIIIOTCA: MOJENINPOBAHNE U NPOEKTUPOBAHUE TE€TEPOCTPYK-
TypHbix CBYU MUC, IIpoekTupoBaHne U TEXHOIOTUS 3JIEKTPOHHOM KOMIIOHEHTHOMN 0a3bl.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTUHBI

[Tponecc n3yyeHus JUCUUIUIMHBI HapaBieH Ha (GOPMUPOBAHUE CIEYIOIUX KOMIETSHIUI:

— IIK-2 cnoco6HocThio pa3pabatbiBaTh 3((HEKTUBHBIE aITOPUTMBI pelIeHHs] cHOPMYITUPOBAH-
HBIX 33/1a4 C UCIOJIb30BAaHHEM COBPEMEHHBIX SI3bIKOB IIPOrPaMMUPOBAHUS M 00€CIIeUnBaTh UX MPOrpaMM-
HYIO peaan3anulo;

— TIK-11 cnocoGHOCTRIO POEKTUPOBATh TEXHOJIOIMUYECKUE MPOLECCHl IPOU3BOJCTBA MaTepua-
JIOB M W3JEJINN DJIEKTPOHHON TEXHHMKH C HCIIOJb30BAaHUEM AaBTOMATU3MPOBAHHBIX CHUCTEM TEXHOJOTHYE-
CKOM MOJITOTOBKH ITPOU3BO/ICTBA;

— TICK-2 cnocoOHOCTBIO CaMOCTOSTENILHO pa3padaThiBaTh MOJETH HAHOTETEPOCTPYKTYp, aK-
TUBHBIX U MACCUBHBIX AJIEMEHTOB, TEXHOJIOTUYECKUX OINEpaIiil U3roTOBIEHUS reTepocTpyKTypHbIXx MUC
CBU ¢ ucnonb30BaHUEM TEXHOJIOTMUECKUX CUCTEM MOJEIMPOBAHUS U IPOEKTUPOBAHMSI SJIEMEHTOB U TEX-
HOJIOTMM TOJYITPOBOJHUKOBBIX MHTETpaibHbBIX cxeM, B ToM uucie MUC CBY, usroraBinBaembIXx Ha
OCHOBE I'€TEPOCTPYKTYD;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLUICs TOJKEH:

— 3HaThb llepedeHb U BO3MOXHOCTH COBPEMEHHBIX MPOTPaAMMHBIX KOMIUIEKCOB MO MPUOOPHO-
TEXHOJIOTHYECKOMY MOJICTIMPOBAHUIO B OOJIACTH MHUKPO- M HAHOAJIEKTPOHUKH. MaTeMaTHuecKue MOJIeNu,
UCTIOJIb3YEMBbIE ISl MOAEIMPOBAHUS OTAEIbHBIX TEXHOJOTHUECKHUX MPOLIECCOB U MPUOOPOB MUKPO- U Ha-
HOD3JIEKTPOHUKH, a TAK)Ke METOAMKY UX peanu3anuu Ha OBM.

— yMmerb ®opMupoBaTh MOJIENN MOTYIPOBOJHUKOBBIX IIPUOOPOB U MPOBOIUTH PACUET UX DJIEK-
TPO(U3NYECKUX MMapaMeTpOB. YNPaBIATh apaMeTpaMH MOJEICH TeXHOIOTHYECKUX MPOLECCOB C LENbIO
JOCTHIKEHUS COOTBETCTBHS PE3YIbTaTaM BBIIIOJIHEHUS PEAIBHOTO TEXHOJIOTHYECKOTO IIPOLecca.

— BJageTb MeTonuKaMy U alropuTMaMy IMOCTPOECHMSI MaTEMAaTHUYECKUX MOZEIEN MOITypPOBOI-
HUKOBBIX MPHOOPOB M pacyeTa X EKTPOPHU3NUECKUX MTapaMeTPOB.

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIIsAeT 3.0 3a4eTHBIX €AMHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
2 ceMecTp
AynuaTopHbIe 3aHATHS (BCETO) 36 36
Jlexuun 18 18
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JlaGopaTopHbIe pabOThI 18 18
W3 Hux B MHTEpaKTUBHOMN (hopme 12 12
CamocTtosiTenbHas paboTa (Bcero) 36 36
Odopmiierre 0T4eTOB 110 JTabOPaTOPHBIM paboTam 12 12
[ToaroroBka k 1abopaTtopHbIM padoTam 14 14
[TpopaboTka JICKIIMOHHOTO MaTepHraia 10 10
Bcero (0e3 ax3amena) 72 72
[ToaroroBka u ciava 3K3aMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 108 108
3auetHbie Equnuib 3.0 3.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Pasznennl AMCHUIIMHBI 1 BUAbI 3aHATHIA

Pazniensl TUCUUIUTMHEI ¥ BUABI 3aHATUH PUBEACHBI B Ta0muiie 5.1,
Tabimua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHSATHI

_ o]
= = 2 g 3=
- o o o O 2 =
- ' ‘g g 2 > E
HazBanus pa3aenoB IUCHUTUIMHBI > Q. o, o O ==
O . = = O
= = = g 2 Z B
= s o 9 3 (23
2 ceMecTp
1 Beenenue 2 0 2 4 IIK-11, TIK-2,
[1CK-2
2 TexHomorn4yeckoe MOJICTMPOBAHUE 8 8 20 36 IIK-11, IIK-2,
[1CK-2
3 IlpubopHoe MoieTupOBaHUE 8 10 14 32 MK-11, ITK-2,
[1CK-2
Hroro 3a cemectp 18 18 36 72
Hroro 18 18 36 72
5.2. Coaep:xanue pa3aejioB JMCHUILIHHBI (110 JIEKIIASIM)
CopeprkaHue pa3aesioB TUCHUIIINH (TI0 JIEKIHUIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComeprkaHue pa3ienaoB TUCIUILIKH (TI0 JEKITHSIM)
3 z S
3 ==
2 > 5
Ha3zBanus pa3znenos CopneprkaHue pa3ieiaoB TUCIUIUIMHBEI (1O JEKIUSIM) zF &5
o E
X g =
al >
~ S
2 ceMecTp
1 Benenue [Ipenmer nucuuruinHbl U ee 3agaun. O630p coBpe- 2 [K-11,
MEHHBIX TIPOTPAMMHBIX KOMILIEKCOB JIsi IPUOOPHO- [1K-2,
TEXHOJIOTUYECKOr0 MOJICJINPOBAHUS B 00J1aCTH MU~ [1CK-2
KPO- ¥ HAHOAJIEKTPOHUKHU U UX BO3MOXKHOCTEH.
Hroro 2
2 TexHomoru4eckoe MopuenupoBanue mporecca HeKOH(POPMHOTO OCaXK/Ie- 8 [K-11,
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MOJCIIMPOBAHUC

HUS AudJIeKTpuka. MoaenupoBaHue mpoiiecca oca-
XKJICHUS MeTajlla yepe3 JBYX- U TPEXCIONHYIO pe3u-
CTHUBHBIE MaCKH.

HUroro

I1K-2,
[1CK-2

3 [Ipubopnoe
MOJICTTUPOBAHUE

MopenupoBanue u pacuet nuonos Llortku. Monenu-
pOBaHUE U pacueT UHTETPATbHBIX OUTIOJIIPHBIX TPaH-
3UCTOPOB. MOJENUPOBAHUE U PACUET BOJIBT-EMKOCT-
HBIX XapaKTEPUCTHUK p-n-nepexoaa. MoaenupoBanue u
pacyer pacrpeneneHus dIEKTPUIECKOro Mo B IOJIY-
MPOBOJAHUKOBBIX CTPYKTypax. MoaenupoBaHue U pac-
YeT XapaKTEPUCTUK TPAH3UCTOPA C BBICOKOW IMOJABHK-
Hocthio (HEMT). MoaenupoBanue u pacueT xapakre-
PUCTHK T€TEPONEPEXOAHBIX OUMOISIPHBIX TPAH3UCTO-
pos (HBT).

Hroro

8

MK-11,
TK-2,
MICK-2

Hroro 3a CEMCECTP

18

5.3. Pa3nenbl JMCUMILNIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00ecedyuBAKIIMMH (Peabl Ty IIUMHU)

U o0ecnieynBaeMbIMH (MOCJIETYIONIUMH) TUCHTHTIHHAMU

Pa3znensl quCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECIEUMBAIOIIMMHU (MIPEABIAYIIUMHU) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabmuIE 5.3.

Tabmuua 5.3 — Pazfensbl AUCHUIUIMHBI M MEXAMCIUIITIMHAPHBIE CBSI3U

Ne paznenoB qaHHOM TUCHUATUINHBL, IS
KOTOPBIX HEOOXOIMMO U3yYECHHE
JUCLMIUIMH
1 2 3
[IpeamecTByromue JUCHUIIINHBI
1 AkTyanbHbIe TPOOIEMBI COBPEMEHHOW IEKTPOHUKH U n n n
HaHOMJIEKTPOHUKH
2 I'erepoCTpyKTYypHBIE OTYIIPOBOJHUKOBBIE PUOOPHI + + +
3 nTerpanbHas ONTOAIEKTPOHUKA + + +
4 KomnbrOTEpHBIE TEXHOJIOTMH B HAYYHBIX UCCIIEIOBAHMSX + + +
5 Merobl MATEMaTUYECKOTO MOJACIIUPOBAHUS + + +
6 TexHONOTUSI KPEMHUEBOW HAHOZJIEKTPOHUKU + + +
[Tocnenyromue TUCIUITITUHBL

1 MonenupoBaHue U MPOEKTUPOBAHUE I€TEPOCTPYKTYP-

+ + +
ueix CBY MUC
2 IIpoeKTrpoBaHUE U TEXHOJIOTHUS ANEKTPOHHON KOMIIO- n N i
HEHTHOU 0a3bl

5.4. CooTBeTCcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMIIMHBI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHJIOB 3aHATUN

npezcTaBiIeHo B Tabmuie 5.4.

Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MTPU U3YYEHUHN JUCIUIUINHBL, U BUIOB 3aHS -

TUN

Bunnl zansatuit

@DOpMBI KOHTPOJIA
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Komnereniuu
Jlex
JIa6. pao.
Cam. pab

I1K-2 + + + Ok3ameH, Otyet 1o aboparop-
HOM pabote, TecT

IK-11 + + + Ok3amen, OT4er mo J1adoparop-
HoO¥ pabote, Tect

[1CK-2 + + + Ox3amen, OTyer mo nmadoparop-

HoM pabote, Tect

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00yYeHUs
TexHOMOTUM HHTEPAKTUBHOTO 00yYeHHS MTPU Pa3HbIX (hopMax 3aHATUN NpuBeAeHBI B Tabnuie 6.1.
Tabmuua 6.1 — TeXHOJIOTMM UHTEPAKTUBHOTO 00YUYEHHSI MIPU pPa3HbIX popMax 3aHATUI

WuTepaktuBHble 1aboparopubie | IHTepakTHBH
MeTonbl P patop P Bcero, u
3aHITHS, 9 BIC JICKIUH, U
2 ceMecTp
[Ipe3eHTanuu ¢ uCnoab30BaHUEM 4 4
CJIaliIOB ¢ 00CYXKAEHUEM
Munu-neknus 2 2
HccnenoBarensCkuili METOL 2 2
Pabora B xomanze 2 2
IT-meToms! 2 2
Hroro 3a cemectp: 6 6 12
Hroro 6 6 12
7. JlJaGopaTtopHbie padoThI
HaumenoBanue nabopaTopHbix paboT npuBeaeHo B Tabmuie 7.1.
Tabmuma 7.1 — HaumeHnoBanue 1abopaTopHbIX paboT
3 =
3 =
0
X > O
HazBanus paznenos HaunmenoBanue mabopaTtopHbIX padoT zF &5
o S E
=X g =
2 o 2
= S
2 cemecTp
2 TexHonoruyeckoe MopenupoBaHue CEIEKTUBHBIX MPOILIECCOB U30TPOII- 4 [IK-11,
MOJEIUPOBaHUE HOT'O ¥ aHU30TPOITHOTO TPABJICHUS] MHOTOCJIOMHBIX [K-2,
CTPYKTYD. [1CK-2
MopenupoBaHue Iporecca HOHHOW UMITJIAHTALIUN 4
aTOMOB MIPUMECH B KPEMHHUEBYIO TIOTIOKKY
Hroro
3 IlpubopHoe MonienpoBaHue U pacueT MoJIyIPOBOJHIUKOBOTO pe- 4 IK-11,
MOJCJIUPOBAHUE 3UCTOpA [1K-2,
[ICK-2
MopenupoBanue u pacuet nuoga HlorTku C
MonennpoBaHue U pacueT TPaH3UCTOPOB C BHICOKOM
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MOABMXXHOCTHIO AekTpoHoB (HEMT)

HUroro

10

Hroro 3a cemectp

18

8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)
He npenycmorpeno PYIIL.

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETCHIIUHU TIPE/ICTABIICHBI B

tabmme 9.1.
Tabmuua 9.1 — Buasl caMoCTOSATENBHOM pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
3 z 5
Q = o
Bunael camocrosTensHON 2 %35
HazBanus pa3znenos a 57 = DopMbI KOHTPOJIS
paboTEI L s 2
S o =
a o' 2
= S
2 ceMecTp
1 Benenue [IpopaboTka JIeKIIMOHHOTO 2 |IIK-11, Tect, Ox3ameH
Marepuasa I1K-2,
HUroro TICK-2
2 TexHomornyeckoe IIpopaboTka JIEeKIIUOHHOTO 4 |IIK-11, Otuet o nabopaTopHoOH
MOJIETUPOBAHUE Marepuasa TIK-2, paborte, Tect, Dx3ameH
[TonrotoBka k maboparop- g |HCK-2
HBIM paboTam
OdopmieHre 0TYETOB T10 8
JabopaTOpHBIM paboTam
Hroro 20
3 [Ipubopnoe [TpopaboTka TeKIHOHHOTO 4 |IIK-11, Otuer no 1abopaTopHOH
MOJIEJTUPOBaHUE Marepuasa TIK-2, paborte, Tect, Dx3ameH
[TonrotoBka k maboparop- 6 |HCK-2
HBIM paboTam
OdopmieHre OTYETOB IO 4
JabopaToOpHBIM paboTam
Hroro 14
Hroro 3a cemectp 36
IloaroroBka u cagaya sK3a- 36 Ok3ameH
MEHa
Hroro 72
10. KypcoBoii npoekT / kypcoBasi padota
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa JJisl OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

11.1. banjbHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA

JCATCIbHOCTH

OneMeHTHl yueOHOH

MaxkcuManbHbIN
6amn Ha 1-y1o KT ¢
Hayajia ceMecTpa

MaxkcuManbHbBIN
OaJi 3a epuos
mexay 1KT u 2KT

MakcuMaJILHBIN
0aut 3a mepuos
Mexny 2KT u Ha

Bcero 3a
ceMecTp
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KOHEII ceMecTpa
2 cemectp

OTuet no nmabopaTopHOii 20 30 50
pabote

Tect 10 10 20
Hrtoro makcumyM 3a nepu- 30 40 70
on

DK3aMeH 30
Hapacraromum ntorom 0 30 70 100

11.2. IlepecyeTt 6a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[TepecueT 6amIoOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBieH B Tadbymie 11.2.
Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOM TOYKHU Onenka

> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5

Ot 70% no 89% ot makcumasibHON cymMmbl OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasibHON cymMbl OaiioB Ha aaty KT 3
2

< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT

11.3. IlepecueT cymMMbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMMbl OalIJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIICHKY INpEJCTaBlIeH B TabJHIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Wrorosas cymma 6aiios,

Onenka (I'OC) YYHUTBIBACT YCTCIIHO CAAaHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBrneTBOpHUTENIBHO)

3 (yZIOBJIETBOPHUTEIHHO) (3a4TEHO) 60 - 64 E (HocpecTaerio)
2 (seynoBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (Hey1oBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecTieYeHHue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. TexHomorusi, KOHCTPYKIIMA M METOIBl MOJECINPOBAHMS KPEMHUEBBIX WHTETPAIBHBIX MHKPO-
cxeM [Tekcr] : yueOHOE mocoOue aist By30B: B 2 4. / pen. 0. A. Hamneirus. - M. : BUHOM. JlaGoparto-
pus 3HaHui, 2012 - . - (Onexkrponuka). - ISBN 978-5-94774-538-2 (nanuuue B 6ubnuoreke TYCVYP - 35
9K3.)

2. DIEeKTPOHHWKA M MUKPOAIEKTPOHHKA. DHU3UKO-TEXHOJOTHUECKHUE OCHOBHI | YUeOHoe mocodue
st By30B / A. A. bapeibun. - M. : @usmarnut, 2006. - 423[1] ¢ (nanuuue B 6ubmuoreke TYCVYP - 130
9K3.)

3. Jlexuuu mo ypaBHEHUSM MaTeMaTH4eCKOW (M3UKH [DIEKTPOHHBIA pecypc] : yueOHOe moco-
oue / M. M. Kapuesckuii ; per.: O. A. 3aaBopuos, 1. H. Cugopos ; xymox. E. A. Bnacoga. - 2-e u3n.,
uchp. - DneKkTpoH. TekcroBble naH. - CII6. : Jlanp, 2016 [DnexTpoHHblii pecypc] - Pexum goctyna:
https://e.lanbook.com/reader/book/72982/#1 (nata obpamenus: 26.06.2018).
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4. MonenupoBanue u Busyanuzanus cpeacrBaMu MATLAB ¢usuku HaHOCTpYKTYp @ ydeOHOE
nocobwue s By3oB / M. B. Matiomkun. - M. : Texaocdepa, 2011. - 168 c. (manuuue B Oubmmorteke TY -
CVYP - 153Kk3.)

12.2. lonotHUTEILHAS JTATEPATYpPa

1. Tlpoueccsl MUKpO- U HAaHOTEXHOJIOTHH : yueOHoe mocooue it By30B / T. WM. [lanununa [u
ap.] ; denepanpHOE areHTCTBO MO 00pa3oBaHUIO, TOMCKHI TOCyJapCTBEHHBIH YHHBEPCUTET CHCTEM
ynpasieHus U paanodaekTpoHuku (Tomck). - Tomck : TYCVYP, 2005. - 316 c. (Hanuune B 6uOIMOTEKE
TYCVYP - 103 ax3.)

2. TexHonorus KpeMHHEBON HAHOAIEKTPOHUKH: yueOHOe nocobue / T. U. Jlanununa, B. A. Ka-
ranel, E. B. Aaumienko ; MunmucrepctBo oopa3zoBanus U Hayku Poccuiickoit @eneparuu, ToMckuit rocy-
JAPCTBEHHBIM YHUBEPCUTET CUCTEM YIIPaBJICHUS U PaJUOdIEKTPOHUKU. - 2-€¢ u3f. - Tomck : TYCVYP,
2015. - 319 c (nannuue B 6ubmotexe TYCYP - 30 5k3.)

3. TexHOMOTrHYECKHE MPOLECCHl H3TOTOBJICHNUS KPEMHUEBBIX MHTETPATBHBIX CXEM M MX MOJIEIIH -
poBanue / M. A. Kopones, T. FO. Kpynkuna, M. A. Pesenesa. - M. : BMUHOM. JlaGopatopusi 3HaHUH,
2010. - 397 c. : un. - ). - bubmorp.: c. 397. - ISBN 978-5-94774-336-4 (nanmuuue B oudmmotexe TYCYP -
10 3k3.)

4. MaremaTuueckoe MoJeNupoBaHue (pusnKo-xuMuyeckux mpouneccoB B cpere COMSOL
Multiphysics 5.2: yuebnoe nocobue / A. B. KoBanenko [u ap.] ; pea. T. C. Cnupuna - CII6. : Jlans, 2017.
[DnexTponHBIN pecype] - Pexxum nmoctyma: https://e.lanbook.com/reader/book/93695/#1 (nmata oGpare-
Hus: 26.06.2018).

5. BgexaeHue B mpoluecchl HHTErpajJbHbIX MUKPO- U HaHOTeXHoJorul [Tekct] : yuebHOE nmocoOue
i By3oB: B 2 T./ pea. FO. H. Kopkumko. - M. : BUHOM. Jlabopatopus 3nanuii, 2010 - . - (HanotexHno-
aorun) - T. 1 : ®U3UKO-XMMHUECKHE OCHOBBI TEXHOIOIMH MUKpoaiekTpoHuku / FO. /1. Yuctsakos, 1O. I1.
PaitnoBa. - M. : BUHOM. Jlabopatopus 3nanwuii, 2010. - 392 ¢ (nanuuue B Oubmoteke TYCVYP - 45 3k3.)

6. BsezneHue B mpolecchl MHTErPajJbHBIX MUKPO- U HaHOTeXHoJorul [Tekct] : yuebHOE nmocoOue
i By30B: B 2 1./ pen. FO. H. Kopkumko. - M. : BUHOM. Jlabopatopus 3nanuii, 2010 - 2011. - (Hano-
texHosorun). - T. 2 : Texnomornueckue acnektsl / M. B. Akynenok, B. M. Anapees, [I. I'. I'pomoB. - M. :
BUHOM. JIa6oparopus 3Hanuii, 2011. - 252 c. (nanuuue B 6udianoreke TYCVYP - 45 5k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCOOUH

12.3.1. O0s3aTenbHbIC y4eOHO-MeTOAMYEeCKHE TOCOOH s

1. TIpoexTHpoBaHHE U TEXHOJIOTHUS 3JIEKTPOHHOW KOMIIOHEHTHON 0a3bl: Y4eOHO-MeTOoIu4YecKoe
nocobue 1o ayJUTOPHBIM MPAKTUYECKUM 3aHATHAM U CAMOCTOSTEIBHON padoTe il MaruCTpaHToB, 00y -
YAIOMIUXCs TI0 HampaBiieHHto moArotoBku 210100 «OnekTpoHrka u HaHOZEKTpoHUKa» / 3b1koB 1. JI. -
2012. 49 c. [DnexTponHbIN pecypc] - Pexxum nmoctyma: https://edu.tusur.ru/publications/4733 (mata 06-
pamenusi: 26.06.2018).

2. OcunoB K.1O., Tposu ILE. IlpubopHo-TexHOIOrHUECKOE MOAEIMpOoBaHUE: Meronuueckue
yKa3aHUs MO BBINOJHEHHIO JIA0OPATOPHBIX padoT U camocTosTenbHOM paboTsl. - Tomck: Tomckuit rocy-
JAPCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABJICHUSA U PaAHONIEKTPOHUKH, 2012 - 24 ¢ [DnekTpoHHBIN pe-
cypc] - Pexum  goctyma:  http://miel.tusur.ru/images/files/Uchebno-metodicheskii kompleks
%?20disciplin/Troyan/PTM_lab.pdf (nata obpamenus: 26.06.2018).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
MHBAJIMI0B

Y4eOHO-MeTOqMUECKNe MaTeprabl ISl CAMOCTOSTEIBHON M ayTUTOPHOW paboThl 00ydarommxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSl U MHBAIMIOB MPEAOCTABISIOTCS B (OopMaXx,
QIalITUPOBAHHBIX K OTPAaHMYSHHUSIM UX 3/I0POBbsSI M BOCIIPUATHUS HH(DOpMAIIHH.

JI1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM MIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JI1s1 1M1 ¢ HAapyIIeHUSIMM ONIOPHO-ABUIaTeJILHOI0 annapara:
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— B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;
- B IIe4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI

1. https://elibrary.ru - HaydHas 37eKTpOHHAsI OMOIHOTEKA

2. https://edu.tusur.ru - HayuHO - 0O6pa3oBarenpHbIi optan TYCYPa

3. https://materials.springer.com - 3T0 camas mosHasi 6a3a JaHHBIX, OMUCHIBAIOINIAS CBOWCTBA U
XapaKTepUCTUKN MarepuanoB. OHa akKyMyaupyeT MH()OpMAIMIO U3 TaKUX JUCHUIUIMH, KaK MaTepHallo-
BCICHHC, (1)I/I3I/IKa, CbI/ISI/I'-IeCKaﬂ H HCOpTraHU4YCCKaA XUMHA, MAIIMHOCTPOCHUEC U P

13. MaTtepuaibHO-TeXHMYECKOe 00ecneyeHre JUCHUILJIMHBI U TpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUIJIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHne 1JIs JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI ¥ MPOMEXKYTOYHOM aTTECTAI[UU HCITONIL3YEeTCs yueOHas ayTuTOPHUsS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MMeroTes
JIEMOHCTPAIIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAIOIINE TEMATHUSCKHIE I~
JIOCTPALIMHU 110 JIEKIMOHHBIM pa3JielaM TUCIUIUINHEI.

13.1.2. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1adopaToOpHbIX padoT

VYuebHas ayiuTopus

yueOHas ayIMTOpHsl 1151 IPOBEACHUSI 3aHATHI IPAKTUYECKOrO TUIA, ydeOHas ayauTopus JUis Ipo-
BE/ICHUS 3aHATUH JJaOOPATOPHOTO TUIIA

634034, Tomckas o6macts, T. Tomck, Bepmmnuna ynuua, a. 74, 124 ayn.

Onucanue uMerouierocs 000pya0BaHuUs:

- Komniprotep nepconanphsliii (13 mrt.);

- KommuiexT cnenuain3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenogaBares.

[TporpamMHOe obecnieueHue:

— Microsoft Windows 7

— Pascal ABC

— BupryansHas naboparopHas pabota «VcciaenoBaHue MeX3JI€MEHTHOH IIeNeBOW M30JSILUU B
KPEMHUEBOW HaHOZJIEKTPOHUKEY

— BupryansHas nabopatopHas padora «lccnenoBanue mpoueccoB TpaBlIeHHs MHUKPO- M HaHO-
CTPYKTYp»

— Bupryansnas nmaboparopras pabota «lccnemoBanue mporeccoB GpopmupoBanus T-oO6pa3zHOTro
3arBopa p-HEMT tpanzuctopa»

13.1.3. MarepuajibHO-TEXHMYECKOE U IPOrPAaMMHOe o0ecrevyeHne J1JIs CAMOCTOATEIbHOI padoThI
s caMoCTOSATEIbHON PabOThl MCIOIB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMIBIOTEPHBIC KIIAcChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTh, r. Tomck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckast o6nacTs, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTh, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.

CocTtaB 060pyI0BaHHS:

- yueOHast MmebOerb;

- koMmnbroTepsl kKi1acca He Hmke [IDBM INTEL Celeron D336 2.8 T1. - 5 mT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» u 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(bopManmoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.
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[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHne TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydEeHHs OOIIETO U CHEIMAIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHUSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuU B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IPENOIaBaHus 11 00yJaroIXcs
C MHBAJIHMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayTUTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEM cllyXa, 000py/loBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4eOHBIX ayAUTOPHIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOIIY BUACOYyBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUEC PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA

1. Ilpu yncneHHOM pacueTe XapaKTepPUCTUK MOJIYNPOBOAHUKOBBIX MPHUOOPOB U PE3yJIbTATOB BbI-
MOJTHEHUS! TEXHOJIOTHUECKUX MPOIIECCOB UCIOB3YeTCs MpeACTaBIeHne (PU3MUECKON CTPYKTYpbl 00BEKTa
B BUJIC:

a) ceTku MHUKpocdep.

0) KOHEYHO-DJICMEHTHON CETKH.

B) IByMEPHOM TPEYroIbHOM CETKH.

T') 2JIEeMEHTapHON CETKHU.

2. OCHOBHOM 1IENBI0 MOJAETUPOBAHUS MOTYTPOBOJHUKOBBIX MPHUOOPOB U TEXHOJIOTMUECKHUX IPO-
LIECCOB MX U3TOTOBJICHUS SIBIIAETCA:

a) MOBBIIIEHUE MOUTHOCTH MTPOEKTUPYEMBIX YCTPOUCTB.

0) Bu3yanu3anus JaHHBIX CTATHCTUYECKOTO KOHTPOJISI TEXHOJIOTHYECKHUX TPOLIECCOB.

B) YJIy4dllIEHUE UMHJIKA POU3BOIUTENS HA (POHE KOHKYPEHTOB.

I') CHIDKEHHE 3aTpaT Ha BBIIIOJIHEHUE pa3padoToOK.

3. CucreMbl IPUOOPHO-TEXHOJIOTUYECKOTO MOAETHPOBAHUS OOBIYHO HE HUCTIONIB3YIOTCS IS

a) MOAETUPOBaHUS (PU3NYECKON CTPYKTYPhl U pacyeTa dJIEKTPUUYECKUX XapaKTEPUCTHK MOIYIPO-
BOJTHMKOBBIX ITPUOOPOB.

0) cuHTE3a TOIMOJIOTUN UHTETPATbHBIX MUKPOCXEM.

B) MOJICJIMPOBAHUSI PE3YNIBTATOB BHIMOJIHEHHS [TOCIEA0BATEIbHOCTH TEXHOJIOIMYECKUX ONepaluii.

T') IPOTHO3UPOBAHUS BBIXO/1a TOIHBIX TPUOOPOB.
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4. CoOTHOIIEHUE CKOPOCTEH TpaBICHHUS PA3TUYHBIX MAaTEPUAIOB B UICHTHYHBIX YCIOBHAX Ha3bI-
BaeTCH:

a) U30TPOITHOCTBIO TPABJICHUS.

0) CEIEKTUBHOCTBIO TPABJICHUS.

B) aHU30TPOITHOCTHIO TPABJICHHUS.

') aMOpP(HOCTBHIO TPABIICHHUS.

5. Kakas maremaTtuueckas (yHKIHS UCIONIB3YETCS MPU MOJEIUPOBAHUM MPOLECCOB TPABJICHUS U
OCKICHHUS TPHU MaJCHUH TPABALIETO MyYKa Ha MOAJIO0KKY MO POU3BOIBHBIM YIIIOM?

a) KOCHHYC.

0) TaHTEHC.

B) Jiorapudm.

') apKCUHYC.

6. [Ipouecc TpaBieHus, IPU KOTOPOM CKOPOCTH YIAJIICHUSI MaTepraa B pa3InUHbIX HAIpaBICHUIX
HE OJIMHAKOBBI, HA3bIBACTCA:

a) U30TPOIHBIM.

0) CEIEKTHUBHBIM.

B) aHU3OTPOIIHBIM.

r) aMOp(hHBIM.

7. Teopus Jluaaxapnaa-Illapda-Illnorra ncrnonp3yercs mpyu MOACTUPOBAHUH TIPOIECCa:
a) HamnbUJICHUSI METaJIa.

0) )KUJIKOCTHOTO XUMHUUYECKOTO TPABJICHHSI.

B) OBICTPOTO TEPMHUECKOTO OTHKHTA.

') HIOHHOW UMIUIaHTalUH.

8. IIpu MoaenupoBaHUU TMOTYIIPOBOJAHUKOBBIX MPUOOPOB HE HCIONB3YIOTCS CIEAYIOIINE MaTeMa-
TUYECKUE MOJIEIH:

a) nmpasuia Kupxroda.

0) ypaBHEHHE HETIPEPHIBHOCTH.

B) 3akoH CHesnyca.

r) ypaBHenue [lyaccona.

9. B ocHOBE MOJETUPOBAHHUS TIOITYIIPOBOAHUKOBBIX IPUOOPOB JIEXKAT MATEMATHUECKHAE MOJICITH:
a) mpoiiecca MepeHoca YacTUll BEIISCTRA.

0) pusnuecKux SBJICHUIA U MPOIIECCOB TIEPEHOCA 3aPSHKCHHBIX YaCTHII.

B) RJIEKTPOXUMHYECKOTO B3aUMOICUCTBUS METAJIa U MOJIYITPOBOJHUKA.

r) Ha 0a3ze ypaBHEHUs AppeHuyca.

10. Ilpu MonmenupoBaHUU MOIYIPOBOJHUKOBBIX MPHUOOPOB Ha TeTepoIepexofax He MpUMEHSeTCs
MOJIETIb:

a) KBAaHTOBaHUSI HOCHUTEJIEH B KaHalle TPaH3UCTOPA.

0) HOHHOTO OOMEHa.

B) TEPMOUOHHOM YMHUCCHH.

I') HEJIOKAJIBHOTO Pa30rpeB HOCUTEINIEH.

11. B ocHOBE YHCIIEHHOTO MOACTUPOBAHUS TOTYITPOBOIHUKOBBIX MPUOOPOB JICKUT PEIICHUE:

a) CUCTEMbI YPaBHEHUW B YAaCTHBIX MPOM3BOIHBIX, OMUCHIBAIONICH CTATUYECKOE M TMHAMHYECKOE
MOBEACHUE HOCUTEIIEH B MOTYIPOBOIHUKE MO/ BIMSHUEM BHEIIHUX MOJIECH.

0) cucTeMbl KBaJI[paTHBIX YPaBHEHUM, OMHCHIBAIOIICH CTAaTUYECKOE M THHAMHUYECKOE TOBEICHHE
HOCHUTENEH B OMYMPOBOJAHUKE MO/ BIUSHUEM BHEUTHUX MOJEH.

B) CHCTEMBbI YPaBHCHHI B YAaCTHBIX MPOW3BOAHBIX, OMUCHIBAIONICH CTATUYECKOE M TUHAMHYECKOE
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MOBEJCHUE HOCUTEIIEH B MOIYMPOBOIHUKE MO/ BIMSHUEM CBETA U TEMIIEPATYPHI.
I') CHCTEMBbl KBAaJIpaTHBIX ypaBHEHHH, ONMUCHIBAIONMICH CTAaTUYECKOE M TUHAMHUYECKOE TMOBEIACHHE
HOCHUTENEH B OMYNPOBOJAHUKE MOJ] BIUSIHUEM CBETA U TEMIIEPATypBhI.

12. OcHOBHOI1 IPUYMHON HAChIIEHNs TOKa B GaAS MOJIEBBIX TPAaH3UCTOPaX SBISAETCS:
a) HacblIIEeHUE Ipei(OBON CKOPOCTH JBIPOK B CUIIBHBIX MIEKTPUUECKUX MOJISIX

0) HacbleHne qpei(oBOi CKOPOCTHU ABIPOK B CIAOBIX SJEKTPUUECKHX TOJISIX

B) HacChlLIEHHUE APe(OBOI CKOPOCTH IEKTPOHOB B CHIIBHBIX JIEKTPHUUECKUX MOJIAX
I') HachIleHUe Apei(POBOI CKOPOCTH AIEKTPOHOB B CIIAOBIX AEKTPUUECKUX TOIAX

13. Beixoanbsie BAX noneBoro TpaH3ucTopa ONMCHIBAIOT 3aBUCUMOCTB!

a) TOKa «3aTBOP-UCTOK» OT HAIPSDKEHHs «3aTBOP-UCTOK» IMPH 3a/JaHHBIX HANPSDKEHUAX «CTOK-
HCTOK»

0) TOKa «3aTBOP-MCTOK» OT HANpsDKEHUsS] «CTOK-HUCTOK» IPH 3aJaHHBIX HANpSDKEHUSAX «3aTBOP-
HCTOK»

B) TOKa «CTOK-UCTOK» OT HAIPSKEHUS «3aTBOP-UCTOK» IPH 3aJaHHBIX HAIMPSKCHUAX «CTOK-
HCTOK»

I) TOKa «CTOK-HUCTOK» OT HANpPSKEHUs «CTOK-HCTOK» IPHU 3aJaHHBIX HANPSIKEHUAX «3aTBOP-
HCTOK»

14. Ilepenarounsie BAX 1osieBoro TpaH3ucTOpa ONUCHIBAIOT 3aBUCUMOCTD:

a) TOKa «3aTBOP-UCTOK» OT HAIPSDKEHHs «3aTBOP-UCTOK» IMPH 3a/JaHHBIX HANPSDKEHUAX «CTOK-
HCTOK»

0) TOKa «3aTBOP-MCTOK» OT HANpsDKEHUsS] «CTOK-HUCTOK» IPH 3aJaHHBIX HANpSOKEHUSX «3aTBOP-
HCTOK»

B) TOKa «CTOK-UCTOK» OT HAIPSKEHUS «3aTBOP-UCTOK» IPH 3aJaHHBIX HAIMPSKCHUAX «CTOK-
HCTOK»

I) TOKa «CTOK-HUCTOK» OT HANpPSKEHUs «CTOK-HCTOK» IPHU 3aJaHHBIX HANPSIKEHUAX «3aTBOP-
HCTOK»

15. IlceBnoMOp(HBIM HA3BIBAETCS MOJIEBOI TPAH3UCTOP C BHICOKOW MOJBMKHOCTBIO AJIEKTPOHOB, B
KOTOPOM:

a) rereporepexoq 00pa3oBaH MOJYPOBOJAHUKAMH C OJMHAKOBBIMU MOCTOSIHHBIMU KpHUCTaJUINYE-
CKOH PEIIETKH.

0) reTepornepexos SBISIETCS H30TUITHBIM.

B) rerepornepexon o0pa30BaH MOIYNPOBOAHUKAMH C CYILIECTBEHHO Pa3JIUYHBIMU MOCTOSIHHBIMU
KPUCTAIIIMYECKOU PELIETKU.

T') TeTEPOIIePEXOT ABISACTCS aMOPHHBIM.

16. [IpeumymiecTBa TpaH3UCTOPA C BHICOKOHM MOIBIKHOCTHIO AnekTpoHoB (HEMT) no cpaBHeHHIO
C OOBIKHOBEHHBIM TOJIEBBIM TPAH3UCTOPOM OCHOBAHBI Ha CBOWCTBAX:

a) KBaHTOBBIX TOYEK.

0) ABYMEPHOTO 3JIEKTPOHHOTI'O rasa.

B) TPEXMEPHOTO JIEKTPOHHOI'O Ta3a.

r) agdexTa camopazorpeBa KaHaja.

17. TunwuHble 3HAYCHUS TOJBMKHOCTH 3JICKTPOHOB B KaHae MCEBIOMOP(HHOTO TPaH3UCTOpA C
BBICOKOMW TTOABM)XHOCTBIO AJIEKTPOHOB (TIpU KOMHATHOU TeMriepaType), cM2/(Bec):

a) 40...60.

6) 400...600.

B) 4000...6000.

r) 40000...60000.

18. OCHOBHOM NMPUYUHON HUCIIOIB30BAHUS METO/a 00paTHOM JuTOrpaduu npu GopMHUPOBAHUH 3a-
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TBOpoB CBY Tpan3uctopoB Ha ocHoBe coenuHenuil AIIIBV sBnsercs:

a) BBICOKAsi XUMHUUYECKasi aKTUBHOCTb IOJIyIIPOBOHUKOBOIO MaTepuania.

0) IpOCTOTa MO CPABHEHUIO C METOAOM MPSIMOI1 TUTOrpaduu.

B) IIeperpeB MOJIOKKHU IPU HaNbUIEHUH MeTajula 0e3 MpeaBapuTeIbHO HAHECEHHOM pe3UCTUBHON
MAacKH.

I') BO3MOXHOCTb IOJIy4EHHsI MEHBIINX JUIMH 3aTBOPOB 10 CPABHEHUIO C METOJOM IPSMOM JIMTO-

rpadum.

19. T-o6pa3ublii npoduins 3aTBopa LLIOTTKM CBEPXBBICOKOYACTOTHOTO TOJIEBOTO TPaH3UCTOpA IO
CPaBHEHHIO C TPaNeMEBUIHBIM NPO(UIEM MO3BOJISIET:

a) TMOBBICUTDH HAJIEKHOCTh TPAH3UCTOPA.

0) CHU3UTh KPYTH3HY IIEpEIaTOYHON BOJIBTAMIIEPHON XapaKTEPUCTUKU.

B) MOBBICUTH pabouyI0 YacTOTY TPAH3UCTOPA.

T') CHU3UTh Pa30TrpeB KaHaua.

20. Tunosas rerepoctpykrypa GaAs pHEMT Bxitouaer ciou:
a) AlGaAs u InGaAs.

6) AlGaN u InGaN.

B) GaN u InAlGaN.

r) AlGaAs u SiC.

14.1.2. Dx3aMeHAIIMOHHbIE BONPOCHI

1. Ucnonp3oBanue metona Monrte-Kapiio B TEXHOJIOTMYECKOM MOJENIUPOBaHUHU. 2. Maremaruye-
CKM€ MOJIeNH TpaBjieHus. 3. MaremaTuyeckue Mojieu ocaxkiaeHus. 4. MaremaTuueckue MOAEIN UMILIaH -
taiuu U auddysun. 5. OCHOBHBIE MaTEMAaTHYECKUE MOJIEIH, UCTIONIb3YeMble ITPHU pacyeTe TPAH3UCTOPOB C
BBICOKOM IOJBMYKHOCTBIO 3JIEKTPOHOB. 6. BUbI 10JIEBBIX TPAH3UCTOPOB U OCOOEHHOCTH CO3/IaHUSI MOJIE-
JM U pacyeTa TPaH3UCTOpa C BBICOKOH MOABUKHOCTBIO AJIEKTPOHOB. 7. OCOOCHHOCTH MOJEIUPOBAHUS T'e-
TEPOCTPYKTYPHBIX MEKTPOHHBIX MPUOOPOB. 8. OCHOBHBIE MPOTPaMMHBIE KOMILIEKCHI JIJIsl IPUOOPHO-TEX -
HOJIOTMYECKOTO MOJICTTUPOBAHUS B OONACTH MHUKPO- M HAHOAJIETKPOHHKH. 9. MaTtemaTnueckue MoJen,
UCIIOJIb3yEeMbIE IS ONKCAHUS SIBICHUHN IEepeHoca 3apsDKEHHBIX YacTHI] B MOIXynpoBoaHuke. O6nactu
npuMmeHeHns. 10. Maremarndyeckue Mozenu, Ucnosb3yemsle Ui onucanusa konrtakra Lllortku. 11. Ilo-
JBUKHOCTb HOCHUTENEH B MoynpoBoaHuKax. OcHOBHbIE MareMaTnueckue Mojenu. 12. I'enepanus u pe-
KoMOMHaIMs Hocutenel 3apsaa. OcHoBHbIE 3aBUcUMOCTH. Maremaruueckue mozaenu. 13. TyHHenupoBa-
Hue. Maremarnyeckrue MOJeNU U 00JIaCTH PUMEHEHUSI.

14.1.3. Tembl 1a060paTOpHBIX padoT
MonenupoBaHue CENEeKTUBHBIX MPOILIECCOB HM30TPOMHOTO M AHU30TPOIHOTO TPABIEHUS MHOIO-
CIIOMHBIX CTPYKTYD.
MopnenupoBanue npoiecca MOHHOM UMIUIAHTAIIMN AaTOMOB MPUMECH B KPEMHHUEBYIO MOTIOKKY
MogenupoBanue 1 pacueT MOIYIPOBOJAHUKOBOIO PEIUCTOPA
Mopnenupoanue u pacuet quoja [loTTku
MonenupoBaHue U pacdeT TPAaH3UCTOPOB C BBICOKOW MOABMXKHOCTHIO A1eKTpoHOB (HEMT)

14.1.4. MeToau4ecKkue peKoMeHIaluu
KoncniekTupoBanue cTyJIeHTaMU JICKIIMOHHOTO Marepuania 00s3arenbHo. O0s3aTeIbHBIM yCIIOBU -
€M JIONyCKa K DK3aMEHY SBJISETCS BBIMOJTHEHUE U 3alllMTa BCEX Ja0OPaTOPHBIX PadoT, a TaK¥KEe KOHTPOJIb-
HBIX padoT.

14.2. TpeOoBaHuA K OLIEHOYHBIM MATEPHUAJIAM ISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 UHBAJIHU/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
310POBbsI 1 MHBAIUIOB

Kareropuu Buibl 10NOMHUTEIBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIIXCs MaTepuaoB pe3ynbTaToB 00y4eHus
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C HapymeHuIMHU
ciyxa

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C napyueHusMu
3peHus

CobecenoBanue 1o BOIpOCaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHAIMHU
OIIOPHO-
JIBUTATEILHOTO
anmapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TUCTAaHIHMOHHBIMU
MeTOoInaMH

C orpaHUYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHbIE PA0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IpOBEPKA
METO/IaMH UCXOJIS U3 COCTOSIHUS
oOydJaromierocst Ha MOMEHT ITPOBEPKU

14.3. Metoauuyeckne peKOMEHIAUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

Jis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCSA J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHoOu (hopme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUS BCIIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOIF30BAaHUEM CYpPIOTIEPEBOIA.

Jlumiam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBS U MHBATUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKMX 00y4aroImuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJjaHUs, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIIOJIH30BAHHEM YCIIYT ACCUCTECHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
BbSl 1 MHBAIHJIOB 10 AWCIMILIMHE MPEAyCMaTPpUBAET MpeAocTaBieHne nHdopmanuu B popMax, aaanTtu-
POBaHHBIX K OIrPpaHUYCHUAM HUX 310POBbA U BOCIIPUATHA I/IH(bOpMaHI/II/IZ

JIst Jid1 ¢ HAPYLIeHUSIMH 3PeHus:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM IIPUPTOM.

JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe AIIEeKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU hopme.

JlJis1 JINI ¢ HAPYIIeHUSIMU ONIOPHO-ABUIaTeJILHOIO aNNapara:

- B (hopMe AJIEeKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I HGO6XOI[I/IMOCTI/I JJI JIAL € OTPpaHUYCHHBIMU BO3MOKHOCTAMMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
Jypa OLIEHWBAHUS PE3yIbTaTOB O0YUEHHSI MOKET POBOIUTHCS B HECKOIBKO 3TAIOB.
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