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
IIpoexkTHpOBaHME 3J1€eKTPOHHOI KOMIIOHEHTHOH (0a3bl

YpoBeHb 00pa3oBaHus: BbIcLIee 00pa3oBaHue - MArHCTPaTypa

Hampasnenue noaroroBku / cneruaibHOCTh: 11.04.04 J1eKTPOHMKA U HAHOIJIEKTPOHUKA
HanpasnenHocts (mpouip) / crnenmanuzanus: DJIEeKTPOHHbIe NPHOOPBI M ycTpoiicTBa cOopa,
00padoTKH U oTOOpaKeHUus1 MHGOPMaALUH

®dopma 00ydeHUs: 3a09HAA

®akynpreT: 3uB®, 3204HbIN M Be4epHUil (PpaKyJIbTEeT

Kagenpa: IIp3, Kadeapa npombliieHHOi 3JIeKTPOHUKH

Kypc: 2

Cemectp: 3, 4

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 3 cemectp 4 cemectp Bcero Enunuiet
1 |Jlexuun 6 0 6 4acoB
2 |IlpakTHueckue 3aHATUSA 2 0 2 4acoB
3 | JlaGopaTopHbie pabOTHI 0 8 8 4acoB
4 | Bcero ayaqMTOpHBIX 3aHITUI 8 8 16 4acoB
5 | CamocTtosiTensHas pabora 64 24 88 4acoB
6 | Bcero (6e3 ax3ameHa) 72 32 104 4acoB
7 |IloaroroBka W caada 3adeTa 0 4 4 JacoB
8 | OOmmas TpyI0eMKOCTb 72 36 108 9acoB
3.0 3.E.

KontpomnbsHabie paboThl: 4 cemectp - 1
3auert: 4 cemecTp

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
Vudopmaliysa o Bajenblie: Tomck 2018
OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 20.12.2017
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 50  oT « 26 » 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 omobpeHa Ha 3acemanuu kKadenpsl [IpdD «  » 20 roma, MpOTOKOI
Ne .

PazpaboTuuk:

noueHt kad. [Ipd 1O. H. TanoBwurkuit

3aBenyronmii o0ecnieunBaromeii kad.
IIp> C. I'. MuxajibueHKO

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Jexan 3uB® . B. Ocurmos
3aBeAyIOIHi BRITYCKAIOIICH Kad.

IIp> C. I'. Muxaib4eHKO
OKCIIepTHI:

noreHT kad. [1pd H. C. Jlerocraes

3aBenyrouuii kadeapoi IpoMBIII-
nennoi >nexkrponuku (I[p2) C. I'. Muxasb4eHKO
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
OO0y4eHue CTyIeHTOB OOIIMM MPUHIIUIIAM U TIOJIX0JaM MPOCKTUPOBAHMS aKTUBHBIX M MACCUBHBIX
MUKPO3JIEKTPOHHBIX KOMIIOHEHTOB U YCTPOMCTB, C UCIIOJIb30BAHUEM COBPEMEHHBIX MaKETOB MPUKIAAHBIX
mporpamm, 00eCIIeUNBAIOITNX MTPUOOPHO-TEXHOIOTHUECKOE TIPOSKTUPOBAHNE HOBOTO TIOKOIeHus. U3yue-
HUE U OCBOCHHUE THUIOBBIX 0A30BBIX TEXHOJIOTMYECKUX IMPOLIECCOB MPOU3BOJACTBA MHUKPOIICKTPOHHBIX
KOMIIOHEHTOB U YCTPOMCTB.

1.2. 3amaum AMCHMIIIMHBI
— Hagemuts cTymeHTa CIOCOOHOCTBIO aHAIM3MPOBATh COCTOSHUE HAYyYHO-TEXHUYCCKUX
po0OJieM BO3HUKAIOIIUX B X0J1€ MPO(eCCHOHATBHON NeATEIIbHOCTH; CAMOCTOSITENILHO pa3padaTeiBaTh MO-
JICJTA TIPOLIECCOB U MaTeMaTHYECKHE MOJICIHM MPUOOPOB, CXEeM, YCTPOWCTB, a TaAKKe HCIOJb30BaTh CTaH-
JAPTHBIC TIPOTPAMMHBIE CPEJICTBA UX KOMITBIOTEPHOTO MOJICITHPOBAHMSI; JEMOHCTPUPOBATH HABBIKH pado-
ThI B KOJJICKTHBE, TOPOXKIATh HOBBIC HJICH; pa3padaThiBaTh MPOSKTHYIO M TEXHHUYECKYIO JOKYMEHTAIIHIO

2. Mecto mucuunimnebl B ctpykrype OIIOII

Jucuunnuna «I[IpoektupoBanue 3meKTpoHHOM komnoHeHTHOH Oasb» (b1.B.OJ/1.5) otHOCHTCA K
6noky 1 (BapuaTuBHAs 4acTh).

[TpenmecTBYIOMKUMI JUCIUIUIMHAMHE, (POPMUPYIOIINMH HavaJbHbIE 3HAHUS, SBISTIOTCS: [IpoexTh-
pOBaHHE AJIEKTPOHHON KOMIIOHEHTHOHM 0a3bl, KoMIbloTEepHbIE TEXHOJIOIMH B HAYYHBIX HMCCIEJOBAHUSIX,
Hayuno-uccnenoBarensckas padbota (paccpen.).

[Tocnenyromumu IUCHMIIMHAMU  ABISIOTCA: [IpoekTpoBaHuE HIEKTPOHHOM KOMIIOHEHTHOU
0a3pl, 3amuTa BRITYCKHOW KBATM(UKAIIMOHHON paboThI, BKIIIOYAst MOJATOTOBKY K 3aIlUTE M MPOIEIypy 3a-
muThl, [IpeaauninoMuas npakTuka.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS AHCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (GOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— OIIK-1 cnocoOHOCTHIO TOHUMATh OCHOBHBIE ITPOOJIEMBI B CBOEH NPEIMETHOM 00J1aCTH, BHIOH -
paTh METO/Ibl U CPEACTBA UX PEIICHMUS;

— IIK-3 roToBHOCTBIO OCBauBaTh MPUHLUIBI [UNIAHUPOBAHUS U METOJbl aBTOMATU3aLUU JKCIIE-
pPUMEHTa Ha OCHOBE MH(OPMAIMOHHO-U3MEPUTEIbHBIX KOMILJIEKCOB KaK CPEJICTBA MOBBILIEHUS TOUHOCTH
Y CHWDKEHUS 3aTpaT Ha €ro IpOBEACHUE, OBJIaIEBaTh HaBbIKaMHU U3MEPEHUI B peajbHOM BPEMEHH;

— IIK-4 cnocoOHOCThIO K OpraHu3alliy U MPOBEIECHUIO SKCIIEPUMEHTAJIbHBIX UCCIEIOBAHUN C
MIPUMEHEHNEM COBPEMEHHBIX CPEJCTB U METO/IOB;

— IIK-7 rOTOBHOCTBIO ONpPEAEIATH LENH, OCYLIECTBIATh IOCTAHOBKY 3a]ad MPOEKTHUPOBAHUS
AIIEKTPOHHBIX MPHUOOPOB, CXEM U YCTPOWCTB PA3IUYHOrO (YHKIIMOHAIHHOTO HAa3HAUEHHS, MOArOTaBIIH-
BaTh TEXHUUYECKUE 33/1aHUS HA BHIMOJIHEHHE IPOEKTHHIX PadoT;

— IIK-8 cnoco6HOCThIO MPOEKTUPOBATh YCTPOUCTBA, MPUOOPHI M CUCTEMBI JIEKTPOHHOM TEXHU-
KU C y4ETOM 3a/IaHHBIX TpeOOBAHNUN;

— TIK-9 cnocoOHOCTBIO pa3pabareiBaTh MPOEKTHO-KOHCTPYKTOPCKYIO JOKYMEHTAIMIO B COOT-
BETCTBUU C METOJUUECKUMH U HOPMATUBHBIMH TPEOOBAHUSAMY;

B pesynpTare u3ydeHus: IUCIHUIIMHBI 00YJaIOMIUNACS TOJIKEH:

— 3HATh METOIBI pacyeTa, MPOCKTUPOBAHUs, KOHCTPYHUPOBAHMS U MOJCPHU3ALNN 3JIEKTPOHHOU
KOMIIOHEHTHOH 0a3bl C UCIOJIb30BAaHUEM CHUCTEM aBTOMATU3MPOBAHHOI'O NPOEKTUPOBAHUSA U KOMIIBIOTEP-
HBIX CPEJCTB;

— yMeThb pa3pabarbiBaTh (U3NYECKHE U MaTEMAaTUYECKUE MOJEIN MPUOOPOB U YCTPOHCTB 3JIEK-
TPOHUKH U HAHOZJIEKTPOHUKU;

—  BJAJleTh METOJAMHU IIPOEKTUPOBAHUS IEKTPOHHON KOMIIOHEHTHOM 0a3bl U TEXHOJIOTUYECKHUX
IIPOLIECCOB WIEKTPOHUKHU U HAHODJIEKTPOHUKH; METOAAMU MATEMaTUYECKOrO MOAEIUPOBAHUS TEXHOJIOTH -
YECKHUX MPOLIECCOB C IIEJIbI0 UX ONTUMU3ALUY.

4. O0beM IUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUTMHBI cOCTaBIseT 3.0 3aU€THBIX €MHUIIBI U MPEJICTaBICHA B Ta0JIM -
ne 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Bunbl yueOHO fesITeIbHOCTH Bcero uacos CemecTpsl
3 cemecTp 4 cemecTp

AynuTopHbI€ 3aHATHUSA (BCETO) 16 8 8
Jlexknuu 6 6 0
[IpakTuyeckue 3aHATUS 2 2 0
JlaboparopHbie pabOTHI 8 0 8
CamocTtosiTenbHas paboTa (Bcero) 88 64 24
OdopmiieHre 0T4ETOB 110 JIA0OPATOPHBIM 24 0 24
pabotam
[TpopaboTka JIEKITMOHHOTO MaTepHuaia 24 24
[ToaroroBka Kk MpakTUUYECKUM 3aHSATHUSM, 6 6
ceMuHapam
BrinonHeHne KOHTPOJIbHBIX paboT 34 34 0
Bcero (0e3 ax3aMeHa) 104 72 32
IToaroroBka u caada 3adera 4 0 4
OO6mias Tpy10€MKOCTb, 4 108 72 36
3aueTHble EquHuib 3.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI K BUALI 3aHATHHA
Paznensl TUCHUIUTAHEI ¥ BUBI 3aHATHN IPUBEACHBI B Tabmmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILINHEL U BUABI 3aHSITHI

2 o = 2 TE\ Z =
: ° 0 Qo Q = g
o < < < D—1 [av >\ (D)
HazBanus pa3aenoB 1UCHUIUINHBL i ® a, a o 2 &5
= = © = 5 0 = B
S, s < o o & =
= = o m 8 s &
3 cemecTp
1 Dramnel NpoeKTUPOBaHMsI, CTAHAAPTHI U 2 1 0 34 37 |OIIK-1, ITK-3,
MOJIEIIN JKU3HEHHBIX I[TUKJIOB U3ACIINHA MH- I1K-4, 11K-7,
KpO- U HAHOAJIEKTPOHUKHU [K-8, ITK-9
2 MonenupoBaHHe U pacyeT XapaKTepu- 4 1 0 30 35 |OIIK-1, ITK-3,
CTUK aKTHUBHBIX Y TTACCUBHBIX MUKPO- I1IK-4, TIK-7,
JJIEKTPOHHBIX KOMIIOHEHTOB U YCTPOWCTB ITK-8
Hroro 3a cemectp 6 2 0 64 72
4 cemecTp
3 TexHOIIOTHYECKHE TPOIIECCHl POPMHUPO- 0 0 8 24 32 |OIIK-1, I1K-3,
BaHUA CTPYKTYPbI AKTUBHBIX U MaCCHUB- [1K-4, T11K-7,
HBIX MUKPO3JIEKTPOHHBIX KOMIIOHEHTOB U [1K-8, [IK-9
YCTPOMCTB
Hroro 3a cemectp 0 0 8 24 32
Hroro 6 2 8 88 104
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

3 z§
3 =
Z > 5
HaszBanus pasznenos Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM) 7 &5
o S E
= a =
a o 2
= S}
3 cemecTp
1 Dramnbl Oransl HUP, OKP, onbiTHBIN 00paseln, ycTaHOBOYHAs 2 OIIK-1,
IIPOCKTUPOBAHMUA, napTusi, CEpuiHOE Npou3BoAcTBO. COBpEMEHHBIE IK-3, TIK-
CTaHJIAPTHI U MOJICIIH CTAHIAPTHI BEJICHUS TOKYMEHTALMH B XO€ MPOEKTOB. 7, IIK-8,
JKU3HEHHBIX ITUKIIOB JKu3HeHHbIe [TUKIIBI U3IEITHN. TIK-9
W3JIENUIA MUKPO- U Wroro 2
HaHORJIEKTPOHUKH
2 MopenupoBaHue 1 MonenpoBaHHe U pacueT XapaKTEPUCTUK aKTUBHBIX 4 OIIK-1,
pacyeT XapakTepUCTHK Y MACCUBHBIX MUKPORJIEKTPOHHBIX KOMIIOHEHTOB U [IK-3, TIK-
AKTUBHBIX U MMACCUBHBIX | yCTpOHCTB B coBpeMeHHbIX CAIIP:* 6a30BbIe MOaenN 4, I11K-7,
MHUKPO3JIEKTPOHHBIX OIMHCAHUS CTPYKTYp MPUOOPOB U TPAHCIIOPTA HOCH- [IK-8
KOMITOHEHTOB U Tesen 3apsa;* 0COOEHHOCTH MOJIETUPOBAHUS HAHO-
YCTPOICTB pa3MepHBIX MPUOOPOB
Hroro 4
Hroro 3a cemectp 6
Hroro 6

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecneynBaeMbIMU (NOCJAeAYIONIUMHU) JUCHUTIIMHAMEA
Paznenbl QUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
obecreunBaeMbIMH (ITOCIEIYIOMMMUI ) TUCIUTUTHHAMH MTPEICTABICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3nenoB naHHON AMCUUIUINHBI, TS
KOTOPBIX HEOOXOIMMO U3yYCHHE
HauMeHOBaHUE TUCIUIUINH o0ecreynBaroLX 1 00eCeunBaeMbIX
JTMCUUTUINH
1 2 3
[penmecTByroN#e AUCIUTUIAHBI
1 IIpoexTrpoBaHu€e NEKTPOHHON KOMIIOHEHTHOM 0a3bl + + +
2 KoMIbIOTEpHBIE TEXHOJIOTUH B HAYYHBIX MCCIIEJOBAaHUIX +
3 Hayuno-uccnenoBarenbckas padbora (paccper.) +
[Tocnenyronue TUCIUIITHHBI
1 ITpoexTrpoBaHuE MEKTPOHHON KOMIIOHEHTHOM Oa3bl + + +
2 3amuTa BBITYCKHOW KBaJH(PHUKAIIMOHHON pabOThI, BKIIIO- n i
Yasi MOJArOTOBKY K 3aIlUTE U MPOLELYPY 3aIlIUThI
3 I[IpeaauruioMHas mpakTHKa + +

5.4. CooTBeTCTBHE KOMIIETEHIUIi, (POPMHUPYeMBbIX TPU U3YYeHUH TUCHMIIMHBI, 1 BUI10B 3aHATHI
CooTBeTCTBHE KOMIIETCHIMH, (OPMUPYEMBIX NPH W3YyYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHH
npezcTaBiIeHo B Tabmuie 5.4.
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Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUOB 3aHS -

THH

Bunwl 3austuit

DopMbI KOHTPOJISI

Eq Kommerenmmn
Jlex

o

+ | IIpak. 3aH.
+ | JIa6. pab.
+ | Cam. pab

KoHnTposbHas paboTa,
Ompoc Ha 3ausTusx, Tecr,
Pedepar, Otuer mo npakru-
YECKOMY 3aHATHIO

I1K-3 +

+ + + KonrtposnpHas pabora,
Onpoc Ha 3anarusix, Tecrt,
OTuer 1o MpaKTUYECKOMY
3aHATHIO

IIK-4 +

+ + + KonTposnbHas pabora,
Onpoc Ha 3anarusx, Tecr,
OTt4er 1o MpaKTUYECKOMY
3aHATHUIO

ITK-7 +

+ + + KontponpHnas pabora, Ot-
4eT 10 J1abopaTopHOi pado-
te, Onpoc Ha 3aHATHUSAX,
Tect, Pedepar, Otuer no
MIPAKTHYECKOMY 3aHSATHUIO

[1K-8 +

+ + + KonTponbHas pabota, OT-
9eT 110 JJaopaTopHOit pabo-
Te, Onpoc Ha 3aHATHSIX,
Tecr, Pedepar, Otuer no
MIPAKTUYECKOMY 3aHATHUIO

ITK-9 +

+ + + KonTpomasnas padora, OT-
4eT 1o J1abopaTopHoit pabo-
te, Onpoc Ha 3aHATHSIX,
Tect, OTuer no npakTuye-

CKOMY 3aHATHIO

6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUeHUsI
He npenycmotrpeno PVYII.

7. JJaGopaTtopHbie padoThI

HaumeHnoBanue nabopaTopHbIx padboT npuBeaeHo B Tabauue 7.1.
Tabmuna 7.1 — HaumeHnoBanue 1ab0opaTopHbIX paboT

HazBanus pa3acioB

HaumeHnoBaHue 1a60paTopHbIX paboT

TpyoeMKoCTb,
q
dopmupyembie
KOMIIETEHIIUN

4 cemecTp

3 TexHOJIOrMUECKHE
MPOLIECCHI
dhopmupoBaHus

n

[IpoekTupoBaHne KOMMYTAalIMOHHOTO KOMIIOHEHTA - OIIK-1,
ME€YaTHOM ILJIAThI T1K-3, ITIK-

o 4, TIK-
HccenoBanre CBOWCTB MOJICBOTO TPAH3UCTOPA C Ka- 4 ’ 8
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CTPYKTYpBI aKTUBHBIX U | HAJIOM U3 HAaHOTPYOKH

MAaCCUBHBIX Virtoro 8

MHUKPOIJIEKTPOHHBIX

KOMITOHEHTOB U

YCTPOMCTB

Hroro 3a cemectp 8

Hroro 8

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHApOB) MpuBeieHo B Tabnue 8.1.

Tabmuua 8.1 — HaumeHoBaHKE MPAaKTUYECKUX 3aHATUH (CEMHUHAPOB)
A v o
= 2 E
3 = =5
Z > 5

Ha3Banus paznenos HanmeHoBaHUe NPaKTHUECKUX 3aHATUHN (CEMUHAPOB) zF &5
o S E
= g =
2 o 2
= o
3 cemecTp

1 Oramnsl 3HaKOMCTBO co online cpeaaMu MPOEKTUPOBAHUS T1e- 1 OIIK-1,

NIPOEKTUPOBAHUS, YaTHBIX IUIAT. [[poeKTUpOBaHKE MTEYaTHON IIJIaThI [IK-3, TIK-

CTaHJapThl U MOJENH 3BOHKA. 8, IIK-9

KU3HEHHBIX ITUKJIOB

SHEHHBIX IHKIO Uroro 1

U3JIENUA MUKPO- U

HaHO3JIEKTPOHUKHU

2 MonenupoBaHue u 3HAKOMCTBO C TAKETOM MOJAEIUPOBAHUS IEKTPOPU- 1 [1K-4, TIK-

pacyeT XapaKkTEPUCTUK 3uyeckux cBoicTB HaHonpuoopoB NanoTCADVides 7

aKTHBHBIX M IACCHBHBIX |y 1

MUKPOIJIEKTPOHHBIX

KOMITOHEHTOB U

YCTPOMCTB

Hroro 3a cemectp

Hroro

Tabymite 9.1.

9. CamocrosiTesibHAsi padoTa
Bunasl camocTosiTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUN MTPEICTABICHHI B

Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 Z E
S i
Bunrr camoctosaTensHON & > O
HazBanus pa3nenos = = ®opMBI KOHTPOJIS
(5] = O
padoThI B s 2
S g =
e e 2
= S}
3 cemectp
1 Dramnbt Brmmonaenue koutponsubix | 34 |OIIK-1, |KontponsHas pabora,
MIPOEKTUPOBAHHU, pabot [1K-3, Tect
CTaHJIAPTHI U MOJICIIN Hroro 34 TIK-4,
JKU3HEHHBIX ITUKIIOB T1K-7,
U3ACIIUI MUKDPO- U T1K-9
HAHO3JIEKTPOHUKH
2 MonenupoBaHnue u IToaroroBka K mpaxkTuye- 6 |OIIK-1, |KoutposbHas pabora,

CornacoBaHa Ha noptane Ne 36954




pacyeT XapaKTEPUCTUK CKHUM 3aHSATUSIM, CEMHHA- I1K-7, Onpoc Ha 3aHaTusx, Ot-
AKTUBHBIX U MTACCUBHBIX | paMm ITK-8, YeT MO MPaKTUYECKOMY 3a-
MHUKPOIJIEKTPOHHBIX TIpopaGoTKa TEKIHORHOTO 24 I1K-3 HATHO, Pedepar, Tect
KOMITOHCHTOB U
OMIIOHCHTO Martepuaia

YCTPOICTB

Hroro 30
Hroro 3a cemectp 64

4 cemectp

3 TexHosoruyeckue OdopmiieHre 0TIETOB TIO 24 |OIIK-1, |Tect
nporecchl GopMUpOBaHHS | Ta00PaTOPHBIM paboTam IK-3,
CTPYKTYPbI aKTMBHBIX H |y~ o 24 [1K-4,
IMACCUBHBIX [TK-8
MUKPO3JIEKTPOHHBIX
KOMIIOHEHTOB U
YCTPOMCTB
Hroro 3a cemectp 24

[ToaroroBka u cnava 3ayera 4 3auer
Hroro 92

10. KypcoBoii npoekT / kypcoBasi padota
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuXxcst
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE 00ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa
1. TexHosorusi KpEeMHHMEBOM HAHOXJIEKTPOHUKH [DIEKTpOHHBIM pecypc]: YueOHoe mocolue /
Annmenko E. B., Hanwmna T. W., Karageit B. A. - 2011. 263 c¢. - Pexum pgoctyma:
https://edu.tusur.ru/publications/552 (nara obpamenus: 20.07.2018).

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. TlaceiakoB, Bmagumup BacunbeBuu. [TomynpoBogHukoBsie nmpuOOpsl : yueOHOE mocodue. -
CIIb. : Jlans , 2006. - 478[2] c. (manuuue B oubmotexke TYCVYP - 98 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus

1. YO.H. TanoBuukuii. I[IpoexTupoBaHuE IEKTPOHHON KOMIIOHEHTHOW 0a3bl [DNEKTPOHHBIHN pe-
cypc]: PykoBoJICTBO K MPOBENCHHUIO TIPAKTUYCCKHUX 3aHIATHI M JIabopaTtopHbIX padot. - Tomck TYCVYP. -
2018. 12 c. - Pexxum noctyma: http://ie.tusur.ru/docs/tyn/pekb.pdf (mara o6pamenus: 20.07.2018).

2. IIpoexTupoBaHHE M TEXHOJOTHS DJICKTPOHHOW KOMIIOHEHTHON 0a3bl [DJIEKTPOHHBIN pecypc]:
Y4eOHO-MEeTOIMUECKOe MOCOOHE M0 ayAUTOPHBIM MPAKTHUECKUM 3aHATHSAM M CaMOCTOSTEIBHON paboTe
JUISL MAaruCTPAHTOB, 0OYYArOIIUXCS 1O HarpaBieHUIo moAroToBKU 210100 «31eKTpOHUKA U HAHOAJICKTPO -
Huka» / 3eikoB 1. JI. - 2012. 49 c. - Pexxum pocryma: https://edu.tusur.ru/publications/4733 (mara obpare-
Hus: 20.07.2018).

12.3.2. YueOHO-MeTOAMYECKHE IIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIUI0B

Y4eOHO-MeToqMUeCKrue MaTeprabl ISl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHMYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHMJIOB MPEIOCTABISIOTCS B (popMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS HH(DOPMAIIHH.

JL1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.
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JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

JIJ1s1 Jid1L ¢ HAPYLIEHUSIMU ONIOPHO-IBUTaTeJILHOIO annapara:
- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

12.4. IIpodeccuonasibHble 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
1. www.elibrary.ru
2. nano.nature.com

12.5. Ilepuoanyeckne u3IaHUsA
1. ®wusuka TBepABIX TN (DIEKTPHUSCKHUE CBOWCTBA) [DieKTp.pecypce] : pedepaTuBHBIN KypHAI.
Cep. 18. H. - M. : BUHUTU
2. DneKTpoHMKa : HaydHO-TeXHU4eCcKui >xypHan : M3Bectus BY3os. - M. : MUDT
3. Marepuansl 3IEKTPOHHON TEXHUKH : HAyYHO-TEXHUYECKUH KypHau : M3Bectus BY3o0sB. - M. :
MUCuC

13. MaTepuajibHO-TeXHHYecKoe ofecrnedeHue JUCHUILUIMHBI U TPedyeMoe NporpaMMHoe
o0ecrneyenmne

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00ecedeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHYECKOE U MPOTPAMMHOE o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlns mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILIETO KOHTPOJIS ¥ MPOMEXYTOYHON aTTECTAIlMU UCIIONB3YyeTCsl yueOHas ayTuTOpHUs ¢ KOJMUYECTBOM TO-
CaJI0YHBIX MeCT He MeHee 22-24, 00opyl0oBaHHAs JOCKOM M CTaHJAApTHOH yueOHo#l meOenbto. MMeroTes
JEMOHCTpAIOHHOE 000pyI0BaHNE U yueOHO-HAMTISAHBIE TOCOOUSs, 00ecreunBaoIIie TeMaTHUYeCKHe -
JIOCTPALIMHU 110 JIEKIIMOHHBIM pa3JieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

JlaGoparopust MpakTUYECKON EKTPOHUKH

yueOHasi ayIUTOpus ISl IPOBEICHHsS 3aHIATUI PAKTUYECKOrO THIA, yuyeOHast ayuTOpHUs IS TIPO-
BEJICHUSI 3aHATUI J1a0OpaTOpPHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHUS 3aHITHH CEMHHAPCKOrO
THUIIa, TOMEIEHUE I KypCOBOTO MTPOEKTUPOBAHUS (BBIIOJIHEHUS KYPCOBBIX paboT)

634034, Tomckast obmactsb, . Tomck, Bepmuauna ynuna, a. 74, 311 ayz.

Onucanue uMeromierocs 000pya0BaHuUs:

- [IepconanbHubie KoMIbIOTEPHI (13 1IT.);

- Hudposoii ocummnorpad AKUIT —4122/1 (12 wr.);

- GynknuonansHbIi rerepatopVC2002 (12 mt.);

- Tpexxananbublil ucrouynuk nutaaust HY3003F-3 (12 mT.);

- Hudposoit mynstumerp VCI808 (12 mrt.);

- Hudpossie nasmpubie ctanuud ASE-1117 (12 mT.);

- Aemmomornmoturenu ZD-153 (12 mT.);

- JJamunarop FGK-260;

- NatepaktuBHas gocka — «Smart-board» 2000s;

- [IpoexTop SanyoPROxtraX;

- Kommnekr cnenunanuzupoBanHoi yueOHoOI mebenu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMHoe obecrnieueHue:

— Mozilla Firefox

— PTC Mathcadl3, 14

— VirtualBox
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13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1adopaTopHbIX padoT

JlaGopaTopust IpaKTUIECKON IJCKTPOHUKHU

yueOHas ayuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHast ayaAuTOpHs IS TIPO -
BEJCHUSI 3aHATUI J1a0OpaTOpPHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHUS 3aHATHH CEMHHAPCKOrO
THUTIA, TIOMEIIEHUE JJIs1 KypCOBOTO MPOSKTUPOBAHHUS (BBITIOTHEHUS KYPCOBBIX paboT)

634034, Tomckast obmactb, . Tomck, Bepmmauna ynuna, a. 74, 311 aya.

Onwucanue uMeronierocs 000pyI0BaHuUs:

- [lepconanpHbie KOMIIBIOTEPHI (13 mIT.);

- Hudposoii ocummnorpad AKUIT —4122/1 (12 mr.);

- GynknuonaneHbIl TenepaTtopVC2002 (12 mt.);

- Tpexkananbubiit uctounuk nutanust HY3003F-3 (12 mt.);

- ludposoit mynsTrMeTp VCI808 (12 mT.);

- Hudpossie nasububie crannud ASE-1117 (12 mT.);

- dpmmomornorurenu ZD-153 (12 mT.);

- JJamunarop FGK-260;

- UatepaktuBHas gocka — «Smart-board» 2000s;

- [IpoexTop SanyoPROxtraX;

- KommuiekT cnenuaan3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

— Google Chrome

— Mozilla Firefox

— PTC Mathcadl13, 14

— VirtualBox

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCA y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. ToMmck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 ayx.

CocTtaB 060pyI0OBaHMS:

- yueOHast MeOerb;

- koMnbroTeps! kinacca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 mwiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaioT IOCTYI B AJICKTPOHHYIO WH-
(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMHU 3/10POBbSI 1 HHBAJIN/I0B
OcBoeHHe NUCHUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBbS U MHBAIHJAMU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEJICTB 00yUEHUS OOIIEro U CIeNUaIbHOTO Ha3HAYCHUS.
[Tpu 3aHATHAX ¢ 00YyYaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa MPEeIyCMOTPEHO MCIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM HHPOPMAaIUK B TOCTYIMHBIX (hOpMax, MOOUIIEHON CUCTEMBI MPEIOIaBaHUS I 00YJarOIINXCS
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C MHBAJUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylmIeHHeM Cyxa, 000pyJIoBaHa KOMIIBIOTEPHOW TEXHUKOW, ayTHOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEHHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) IpHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO MIPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIE YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpUeMa/nepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
s onleHKH cTernieHn C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JUCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3a1aHus
1) Uto naet poHOBOE JIETMPOBAHKE TOMATIOKKH OOPOM
1. Yydimaer MexaHM4eCKUE CBOMCTBA MOITIOKKHU
2. YiyumaeT XUMUUYECKHUE €€ CBOMCTBA
3. YcTpaHseT HaKOIJIEHHBIE 3JIEKTPOCTATHYECKUE 3apsi bl
4. ITo3BoJSI€T MOTYYUTH TPOBOAUMOCTH N-TUIIA

2) J1nst MoziennipoBaHus AMEKTPOU3NIECKUX MPOLIECCOB B KaHale HaHOIpUOopa

1. Heobxoaumo Bceria y9uThIBaTh MATHUTHOE TIOJIE

2. MOXHO HUKOI'JIa HE YUYUTHIBaTh MarHUTHOE T10JIE

3. JlocTaTouHO y4YWTHIBaTh MArHUTHOE TOJI€ JIMIIL B CIy4ae HAaXOXKICHHUS B HEMOCPEACTBEHHOM
06mM30cTH (PeppOMArHUTHBIX MaTepUAIIOB

4. Heo6xonumo yunthiBaTh 3¢ ekt Xomaa co3qaBaeMblii BHEITHUMH MarHUTHBIMH TOJISIMU

3) s MmonenupoBaHus 3IEKTPOPU3NYECKUX CBOMCTB MOIYIPOBOIHUKOBBIX TPUOOPOB ypaBHEHNE
ITyaccona

1. He ncrionb3yercs

2. Ucnonp3yercs, Tak Kak OHO OIMCBIBAET TPAHCIIOPT HOCUTENEN 3apsaaa

3. Ucnonb3yercs, Tak Kak OHO MOJIENUPYeT d3PPEKT aHHUTUIISIIIUU AJIEKTPOHOB U JBIPOK

4. Ucnionb3yeTcsl, Tak KaK OHO CBSI3bIBAET NIEKTPOCTATUYECKNE IOTEHIIUAII U 3apsij

4) lns MOAETMPOBAHUS SIEKTPOPHU3MUECKUX CBOMCTB MOTYIPOBOTHUKOBBIX IPHOOPOB ypaBHEHHUE
HETIPEPBIBHOCTH

1. He ucnone3yercs

2. Ucnonw3yercs, Tak KaK OHO ONKMCBIBAET TPAHCIIOPT HOCUTENEH 3apsaaa

3. Ucnonp3yercs, Tak Kak OHO CBSA3BIBAET BEJIMYMHY 3apsiia U €ro U3MEHEHHE BO BPEMEHNU

4. HCHOJ’IBSyeTCSI, TaK KaK OHO CBA3BIBACT JJICKTPOCTATUYCCKHUE ITOTCHIIUAIT U 3aps/]

5) JlerupoBanue 31O

1. Pa3HOBHIHOCTH XMMHUYECKON peakuuu

2. BHeceHue mpuMecH B KpUCTAJUIMYECKYIO PELIETKY MOTYPOBOJHUKA

3. Auddy3us ninm voHHAS UMILTAHTAIUS

4. boMbappoBKa NOBEPXHOCTH MOUIOKKH ITy4YKaMH 3JI€KTPOHOB € BBICOKOM SHEprueit

6) K monynpoBomuukam A3BS otHOCST
1. Si - kpemHuit

2. Si02 - okcua KpeMHus

3. Ge - repmanuii
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4. AsGa - apcenun ranus

7) Hdus MopenupoBaHUsS 3MEKTPOPU3NUECKHX CBOMCTB MOIYHPOBOAHUKOBBIX MPUOOPOB TpaHC-
MIOPTHBIC YPAaBHEHUS

1. He ucnonp3yercs

2. cnonb3yeTcs, Tak KaKk OHO OMKCBIBAET TPAHCIIOPT HOCUTEIEH 3apsaaa

3. Ucnonp3yercs, Tak Kak OHO CBSA3BIBAET BEJIIMYMHY 3apsiia U €ro U3MEHEHHE BO BPEMEHNU

4. Mcnionp3yeTcs, Tak KaK OHO CBSI3bIBAET MIEKTPOCTATUYCCKUE IOTEHIUAII U 3apsij

8) Ilpu nmurorpadum B 3KCTpeMaNbHO YIbTPa(HUOICTOBON 00NACTH CBET (POKYCHPYETCS C TOMO-
IIBI0 OMTUYECKUX

1. JIuns

2. 3epkan

3. JIun3 u 3epkan

4. 3epkail ¢ HAHOI€TepOCTPYKTYPHOIN OBEPXHOCTBIO

9) UmmMepcuonHas tutorpadus UCTIONb3yeT 3 dext

1. Jyummero (B CpaBHEHHH C BO3AYIITHBIM) OXJIQXKICHHS TTOBEPXHOCTH TOITIOKKH
2. 3aMeJIeHHs] CKOPOCTH CBETA B XKUAKOCTU

3. PacTBOpEeHUs B KUIKOCTH YACTHUIl U KPUCTAJIJIOB HA MOBEPXHOCTH MOJIOKKH
4. XuMUYECKOro B3aUMOJCHCTBUS C TOBEPXHOCTHIO MOIOKKHU

10) Okucnsass KpeMHHUI TOTy4JaroT
1. [TpoBoIHUK

2. [TonynpoBOAHMK

3. U3onarop

4. IToa3aTBOPHBIN OKHCEI

11) IIpoekt 31O

1. Maremariueckasi MOZIEIb CO3/1aBaeMOro MpHOOpa MK U3JENUs

2. U3penue cymectByromee B "dusndeckom" Mupe

3. CoBOKYITHOCTb IOKYMEHTOB COITIACHO CTaHIapTaM

4. JIOKyMEHT, COJIEp>KaIlliii BCE OCHOBHBIE XapaKTEPUCTUKH MPUOOpa WU U3ICITHS

12) Mexannyeckoe HanpspKeHUE B KaHAJE TTOJTYITPOBOIHUKOBOTO MPUOOpA MOKHO OMUCATh
1. Ckansapom

2. BekTopom

3. KBarepHrnoHoM

4. Terzopom

13) IIpu MoaenupoBaHUU ONTUYECKUX MOTYIPOBOJIHUKOBBIX IPUOOPOB YUUTHIBAIOT
1. DnexTpoHsl

2. JIpIpku

3. ®OTOHBI

4. OneKTpOoHbI, GOTOHBI U TBIPKH

14) Ilpouemypy OTKHUTa TPUMEHSIIOT TIOCIIE

1. Audpdyzun

2. UMmmanTanun
3. JlerupoBanus
4. TepMHUUECKOTO OKUCIICHHS

15) high-K nusnexTpuku UCIONb3yIOTCS B KAUECTBE
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. IOJI3aTBOPHOT'O OKHUCIIa

. U30JIALIUY MEXCOEIUHEHUN

. MaTepUajoB KOPITyCOB

. IOKPBITUI UHTETPaJIbHBIX CXeM U MPUOOPOB

AW N —

16) low-K nusiexkTpuku UCIIONb3YIOTCS B KAUECTBE
1. moa3aTBOpHOrO OKMCIA

2. U30JISIIAN MEKCOETUHEHNN

3. MaTepuajioB KOpPILyCOB

4. MOKPBITUH UHTETPATBHBIX CXEM U MPUOOPOB

17) ocaoBHoe npeumytiiectBo FIN-FET tpan3ucTopoB 3akirouaercs B

1. yMEHbBIICHUH TUIOIIAAHN TPUOOpPA U €ro pa3MepoB Ha KPUCTAILIE MOTOKKU
2. CHU)KEHUHU TOKOB YTEUKH

3. MOBBIIICHUH YaCTOTHI PAOOTHI

4. yBeTMYEHUHU pacceuBaeMOi mpruOOPOM MOIITHOCTH

18) TexHonormueckasi ycTaHOBKa BBITIOJIHAIOINIAS COBOKYITHOCTH MPOLIECCOB JIUTOrpaduu Ha3bIBa-
eTcst

1. ckanep

2. IPOEKTOp

3. mutorpad

4. poTOyMHOXKUTEIH

19) IleuyatHble mIaThl U3rOTaBIMBAIOT METOJIOM
1. meyatn

2. ¢poronurorpadun

3. dpesepoBku

4. na3zepHOU pe3Ku

20) K rexnomoruyeckum CAIIP oTHOCATCS
1. TCAD Synopsis

2. TCAD Silvaco

3. PCAD

4. SPICE

14.1.2. Tembl 0IPOCOB HA 3aHATHAX
Oranel HUP, OKP, onbiTHBINA 00pasell, ycTaHOBOYHAs MAapTHsi, cepuiiHOe mMpou3BoAcTBO. CoBpe-
MEHHBIE CTaHAAPTHI BEACHUS JOKYMEHTAIUU B XOZ€ TPOEKTOB. JKU3HEHHbIE [IUKIIbI U3CIUH.
MOI[@J'II/IpOBaHI/Ie " pacyeT XapaKTCPHUCTUK AKTUBHBIX H IMACCUBHBIX MHKPOJJICKTPOHHBIX KOMIIO-
HEHTOB U yCTpOUCTB B coBpeMeHHbIX CAIIP:
* 0a30BbI€ MOJIEIHN ONMCAHUS CTPYKTYp MPUOOPOB U TpaHCIIOPTa HOCUTENEH 3aps/a;
* 0COOCHHOCTH MOJICTUPOBAHUSI HAHOPA3MEPHBIX IPUOOPOB

14.1.3. 3auér

1. CoBpemennbie Bo3MokHOCTH CAIIP 1o nmpoekTupoBaHUIO U MOJCIMPOBAHUIO TTPUOOPOB M MH-
TErpaJIbHBIX CXEM

2. Copemennbie BO3MOxHOCTH CAIIP 1o u3roroBiieHnto ¢oToradbioHOB

3. CoBpemennbIx Bo3MOkHOCTH CAIIP mo mpoeKTUpOBaHHUIO U U3TOTOBJICHHUIO NIEYATHBIX I1J1AT

4. ’)Kvu3HeHHbIe LIMKIIBI MTOTYIPOBOJIMHUKOBBIX IPUOOPOB

5. Crangaptel oQOpMIICHUS TPOEKTHO-KOHCTPYKTOPCKON MTOKYMEHTAIMU 3JIEKTPOHHOW KOMIIO-
HEHTHOU 0a3bl

6. MonenupoBaHHue TEXHOJIOTUYECKOro mporiecca (opMUpoBaHus Ipudopa

7. MozaenupoBaHue MEXaHUUECKHUX HAMNPSHKEHUM BHYTpH Mprubdopa

8. MonenupoBaHue U aHaIN3 pacTeKaHWs HOCUTENEH 3apsiaa

9. MozaenupoBaHue KpeMHHUEBBIX TPHOOPOB
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10. MozaenupoBaHue 31eKTpo(hU3NIECKUX MPOIIECCOB B reTeponepexoaax

11. MoaenupoBanue nmpuOOPOB Ha OCHOBE MaTepuaioB A3B5, MCMOIB3yIONUX TeTepOnepexobl
(HEMT)

12. MoaenupoBanue GOTOAETEKTOPOB, cBeTon3ydatromux auoaoB (LED) u momymnpo-BoTHUKOBBIX
Ja3epoB

13. ba3oBbIe TEXHOJIIOTUH U3TOTOBJIECHHUS CBEPXBBICOKOYACTOTHBIX MOJIOCKOBBIX CXEM

14. TexHOMOTMM HOBBIX MAaTepUATIOB M MOKPBHITHIA, 00ECMEUYMBAIONINX IMOBBINICHUE HAEKHOCTH
KOMITOHEHTOB ¥ MHTETPaJIbHBIX CXEM Ha UX OCHOBE

15. OnHO- M AByXMEpPHOE MOJIEITMPOBAHUE TEPMUUECKOTO OKUCIIEHNUS KPEMHUS

16. OgHO- M IByXMEpHOE MojenupoBanue TudPpy3un B KpeMHHH TIPH BHICOKON W HU3KOM KOHIICH -
Tpaluu IpUMecHu

17. OnHO- M AByXMEPHOE MOJIETUPOBAHNE NOHHON UMILJIAHTAI[UN

18. OztHO- M IBYXMEpPHOE MOJIEIMPOBAHHE ITYYKOBOTO OT/KUTA UMIIJIAHTUPOBAHHOTO KPEMHMUSI

19. OngHo- M AByXMEPHOE MOCIUPOBAHUE ONITHUECKON JTUTOrpapuu

20. OxgHO- ¥ AByXMEpHOE MOJIeIupoBaHue JuTorpadus B riryookoit YO obnactu

14.1.4. Tems1 pedepartoB

1. U3yuenue coBpemeHHbIx Bo3MokHOCTeM CAIIP no nmpoexkTupoBaHuIO U MOAETUPOBAHUIO MPH -
OOpOB M UHTETPATBHBIX CXEM

2. Nzyuenue coBpeMeHHbIX Bo3MoxHOcTel CAIIP no usrorosneHuio ¢poromadioHOB

3. U3yuenue coBpemeHHbIX BO3MOKHOCTEN CAIIP 1o mpoeKkTUpOoBaHUIO U M3rOTOBJICHUIO I1€YaT-
HBIX IUIaT

4. MozenupoBaHue TEXHOJIOTHYECKOro Mpoiecca GOpMUPOBaHHS CTPYKTYphI Tprdopa

5. MozaenupoBaHue MEXaHHUUECKUX HANPsHKEHUI BHYTpH pudopa

6. MozaenupoBaHue U aHaJIU3 TPEXMEPHOTO pacTeKaHMsl HOCUTENEH 3apsaaa

7. MonenupoBaHue KpeMHHUEBBIX IPUOOPOB U MPUOOPOB C reTeporepexofaMu (B TOM YHUCIIEe Ha
ocHoBe SiC u GaN)

8. MonenupoBanue mpuOOpPOB Ha OCHOBEe marepuaioB A3BS5S, HCHOIB3YIONIUX TETEPOIEePEeXOabl
(HEMT)

9. MonenupoBanue (HoToAeTeKTOpoB, cBeTonzmydaroumx 1uoaos (LED) u momynpoBOAHUKOBBIX
J1a3epoB

10. M3yuenue 6a30BbIX TEXHOJOTMM HM3TOTOBJIEHUS CBEPXBBICOKOYACTOTHBIX IMOJIOCKOBBIX CXEM,
a/IalITUPOBAHHBIX K HOBOU 3JIEKTPOHHOM KOMIIOHEHTHOM 0a3e CBEpXBBICOKOYACTOTHOTO JIMANa30Ha

11. OcBoeHue TEXHOJOTUU HOBBIX MAaTepHalIOB U MOKPBITHH, 0OecreurBaroMX MOBBIIIECHUE Ha-
JI€KHOCTU KOMIIOHEHTOB M MHTEIPAJIbHBIX CXEM HA UX OCHOBE

12. OnHO- M ABYXMEpPHOE MOJIETUPOBAHUE TEPMUUECKOTO OKUCIICHHUS KPEMHUS

13. OgHo- 1 1ByXxMepHOE MojienupoBaHue qU(@y3un B KpeMHUU IPU BBICOKOM M HU3KOM KOHIIEH -
Tpaluu NpuMecu

14. OnHO- M IByXMEpHOE MOJIENMPOBAHNE HOHHON UMIUIAHTALlUU

15. OnHO- M ABYXMEpPHOE MOJIETMPOBAHHE ITYYKOBOTO OTKUTa UMILJIAHTUPOBAHHOTO KPEMHMUSI

16. OgHO- 1 IByXMEpHOE MOJECITUPOBAHNE ONTHYECKON JINTOrpaduu

17. OnHo- u AByXMEpHOE MoJiepoBaHue auTorpadus B rimyookoit YO obnactu

14.1.5. TeMmbl KOHTPOJILHBIX PadOT

UTo cIy>)KUT OCHOBaHUEM JUISI pa3pabOTKu pabodeii KOHCTPYKTOPCKOM TOKYMEHTAIUH?

A) DCKU3HBIN MTPOCKT

b) Texuuueckuit mpoexkT

B) Texuuueckoe 3amanue

I') [IpueMouHbIe UCTIBITAHUS ONMBITHOTO OOpa3ia

JomyckaeTcss a1 pa3paboTka TEXHOJOTMYECKONW TOKYMEHTAllMd B MapLIPyTHO-ONEPAllHOHHOM
ONMCAHUU, IIPU YCIOBUH €€ MPUMEHEHHS B MEIKOCEPUIMHOM MTPOU3BOJICTBE

A) la

b) Her

B mapuipyTHO# KapTe yKa3bIBalOTCS:

A) TEeXHOJOTUYECKOE 000pYIOBaHUE

b) bamuius ucroaHUTENS onepaun
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B) anpecnas undopmarus
I') moanmuch pyKOBOAMTEISI TEXHOIOTHUUECKOTO OFOPO
OCHOBHBIE TEXHOJIOTHYECKHE TOKYMEHTHI TIOAPA3ACISIIOT Ha TOKYMEHTHI OOIIEro U CTaHAapTHOTO

Ha3sHadYeHus?

A) la
b) Her

14.1.6. Bonipochl 11 NOATOTOBKH K NMPAKTHYECKHM 3aHATHIM, CEMUHAPaM
3HaKOMCTBO cO online cpegaMu MPOEKTUPOBAHUS TMEYATHBIX Iar. [IpoeKkTUpoBaHUE Me4aTHOU

IJI1aThl 3BOHKA.

3HAaKOMCTBO C

NanoTCADVides

MMakKe€TOM  MOJCINPOBAHUA

ANEKTPOPHUIUIECKUX

CBOWCTB HaHONPUOOPOB

14.1.7. Tembl 1a60paTOpHBIX padoT
HccnenoBanue CBONCTB MOJIEBOTO TPAH3UCTOPA C KAHAJIOM M3 HAHOTPYOKH

14.2. Tp660BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJsd JUll ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMU

310POBbSI 1 HHBAJIH/I0B

I[JISI JiI) ¢ OrpaHM4YCHHBIMH BO3MOXHOCTAMU 3J0POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIbHBIC OICHOYHBIC MAaTCPHaAJIbI, IICPCUCHDL KOTOPLIX YKAa3aH B Ta6J'II/II_Ie 14.
Ta6J11/ma 14 — I[OHOJIHI/ITGJII)HI)IC MaTepuajibl OLUCHUBAHUA IJId JIUL C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU

300POBbA U MHBAJIWJIOB

Kareropun
oOyJarommxcs

Bupl TONOTHUTENBHBIX OIICHOUHBIX
MaTepuaioB

@opMbI KOHTPOJISL U OLICHKU
pe3yJIbTaTOB O0y4YeHUS

C napymeHusMu
ciyxa

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

[MpeumytecTBEHHO MUCHMEHHAS
poBepKa

C HapymieHusiMu
3peHus

ColecenoBanue 1Mo BOIIPOCAM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[IpenmymieCTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYAIBHO)

C napymeHusMu
OIIOPHO-
JIBUTATEJILHOTO
anmapara

Pemenne MMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYI]_[eCTBeHHO JUCTaHIITMOHHBIMHA
METOAaAMM

C orpanuueHusIMHU TIO
00IIEMETUITTHCKAM
[IOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOJaMH UCXOJISl U3 COCTOSTHUS
00y4arouierocss Ha MOMEHT IPOBEPKHU

14.3. MeToanuyeckue peKOMeH/IAMM 110 OLIEeHOYHBIM MaTepuajiaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMM 310POBbsI H HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS M MHBAJIUIOB IPEAYyCMATPUBACTCS J10-
cTynHas opma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPEZCTB, @ IMEHHO:

- B IleyatHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUEHHBIM MIPUPTOM;

- B (hOpME ITEKTPOHHOTO JIOKYMEHTA;

— METOJIOM YTEHHsSI ACCHCTEHTOM 3aJJaHusl BCIYX;

- Hpe0CTaBICHUE 3aJaHUs C HCIIOIb30BaHUEM CYPIONIEPEBO/A.

Jlumam ¢ OTrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpEMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /I TakuX 00y4arommxcst MpeayCcMaTpUBaeTCsl JOCTYII-
Hasi popMa MpeToCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

— MHCBMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCIIOJIL30BAHUEM YCIYT aCCHCTEHTA;

- [IPEJICTaBJICHUE OTBETOB YCTHO.

[Tponenypa oreHUBaHUs PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
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Bbsl M1 MHBAIMJOB M0 JUCLUIUIMHE MpeIyCcMaTpUBAET MpeAocTaBiIeHue nHpopmManuu B Gopmax, aJanTH -
POBaHHBIX K OTPAHUYCHUSM X 370POBBS i BOCTIPUATHS HHPOPMAIINH:

JI1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPHUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

[Tpy HEOOXOMUMOCTH /IS JIUI] C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 3/I0POBbS 1 MHBAJIUIOB TIPOIIE-
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOUTHCS B HECKOIBKO ATAIOB.
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