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

®opma o0ydeHus: OUHaA

@axkynpreT: PIT, DaKyJAbTET JJTCKTPOHHON TEXHUKHU

Kagenpa: IIp3, Kadeapa npombliieHHOi 3JIeKTPOHUKH

Kypc: 2

Cemectp: 3

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 3 cemecTp Bcero Ennauner
1 Jleknuu 18 18 4acoB
2 [IpakTyeckue 3aHATUA 10 10 4acoB
3 JlabopaTtopHbie pabOThI 16 16 4acoB
4 Bcero aynuTopHbIX 3aHATHN 44 44 4acoB
5 CamocTosiTenpHas paboTa 64 64 4acoB
6 Bcero (0e3 ax3aMeHa) 108 108 JacoB
7 ITonroroska u cgada pK3aMeHa 36 36 JacoB
8 OO01mast Tpy10eMKOCTh 144 144 9acoB
4.0 4.0 3.E.

Ox3ameH: 3 cemecTp

Tomck 2018
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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:

Hexan ®OT A. . Bopouun
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).

[TpenmecTBYIOMMUMI TUCIMIUTMHAMH, (POPMHUPYIONTIMH HadaJbHBIC 3HAHUS, ABISFOTCS: KomIbro-
TEpHbIE TEXHOJIOIMH B HAYYHBIX UCCIIEI0OBAaHUAX, METO/Ibl MaTeMaTH4E€CKOTr0 MOJETUPOBAHUS.

[TocnenyomumMu TUCHUIUIMHAMY ABJISIOTCA: 3allUTa BBIMYCKHON KBaJM(UKALIMOHHOW padOThI,
BKJIIOYasi MOJATrOTOBKY K 3aIlMTE W Ipolenypy 3aummrthl, HayuHo-uccienoBarenbckas padora (paccpen.),
[IpenaumniomMHast pakTHKa.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCIUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HANpaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

—  OIIK-1 criocoGHOCThIO MOHUMATh OCHOBHBIE MTPOOJIEMBI B CBOEH MTpeMETHON 001acTH, BBIOU -
paTh METO/bl U CPEACTBA UX PELICHMUS;

— IIK-3 rotoBHOCTBIO OCBauBaTh MPUHIUIBI [NIAHUPOBAHUS U METOJbl ABTOMATU3ALUU JKCIIE-
pUMEHTa Ha OCHOBE MH(OPMAIIMOHHO-U3MEPHUTEIbHBIX KOMIIJIEKCOB KaK CPECTBA MOBBILICHUS TOYHOCTH
Y CHIDKEHUS 3aTpaT Ha ero NpoBeACHUE, OBJIaIeBaTh HaBbIKaMH U3MEPEHUI B peajlbHOM BPEMEHH;

— IIK-4 cnocoOHOCTBIO K OpraHU3allMi M MPOBEJICHUIO SKCIEPUMEHTAIbHBIX UCCIIEIOBAHUM C
IIPUMEHEHNEM COBPEMEHHBIX CPEJCTB U METO/IOB;

— TIK-7 TOTOBHOCTBIO ONpPENENATH LN, OCYIIECTBIISATh ITOCTAHOBKY 3aJad IMPOECKTUPOBAHMS
AIIEKTPOHHBIX MPUOOPOB, CXEM U YCTPONCTB PA3IUYHOTO (PYHKIMOHAJIHHOTO HA3HAUCHMs, MOATOTABIIH-
BaTh TEXHUUYECKHE 3a/1aHUs Ha BBIIIOJIHEHUE MPOEKTHBIX padoT;

— TIK-8 cnocoOHOCTBIO MPOEKTUPOBATH YCTPOUCTBA, IPHUOOPHI U CUCTEMBI SJIEKTPOHHON TEXHU-
KU C Y4€TOM 33/IaHHBIX TpeOOBaHUH;

— TIK-9 cnocoOHOCThIO pa3pabaThiBaTh MPOCKTHO-KOHCTPYKTOPCKYIO TOKYMEHTAITUIO B COOT-
BETCTBHHU C METOJJMYECKUMH U HOPMATHBHBIMH TPEOOBAHUSIMH;

B pesynbrate nzyueHust JUCHUIUIMHBI 00yJaroIUICs TODKEH:

— 3HATh METOJbl pacyera, MPOEKTUPOBAHUS, KOHCTPYUPOBAHUSI U MOJEPHU3ALIUN 3JIEKTPOHHOM
KOMITOHEHTHOM 0a3bl C UCIOJIb30BAHUEM CHCTEM aBTOMATU3UPOBAHHOI'O NPOEKTHUPOBAHUS U KOMIIBIOTEP-
HBIX CPEJICTB;

— yMeTb pa3pabarbiBaTh (U3NUYECKHE U MaTEMAaTHYECKUE MOJETH MPUOOPOB U YCTPOHCTB DJICK-
TPOHUKHU U HAHOUIEKTPOHUKH;

—  BJIa/IeTh METOJaMHU MTPOSKTHUPOBAHUS IEKTPOHHON KOMIOHEHTHOM 0a3bl M TEXHOJIOTHYECKHUX
IIPOLIECCOB WIEKTPOHUKHU UM HAaHOBJIEKTPOHUKH; METOAMU MAaTEMaTUYECKOrO MOJEITUPOBAHUS TEXHOJIOTH -
YEeCKHUX MPOLIECCOB C LENBI0 UX ONTUMHU3ALHH.

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
OO01ast TpyI0€MKOCTb JUCHUILUINHBI cocTaBisieT 4.0 3aUueTHBIX eIMHMIIBI U [IPECTaBIeHa B Ta0uu -
ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh TUCITUILUIHHBI

Bunbl yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
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3 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 44 44
Jlexuun 18 18
[IpakTnueckue 3aHATHS 10 10
JlaboparopHbie pabOTHI 16 16
CamocrosTenbHas paboTa (BCero) 64 64
OdopmiieHre 0T4ETOB 110 JIA0OPATOPHBIM paboTam 16 16
IIpopaboTKa JTEeKIMOHHOTO MaTepuana 4 4
Harmmucanwne pedeparon 34 34
[ToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 10 10
Bcero (6e3 sx3amena) 108 108
Iloaroroska u ciaya sK3aMeHa 36 36
OO6miast Tpy1I0€MKOCTb, 4 144 144
3auetHble EauHunnl 4.0 4.0

5. ConepsxkaHue TUCHUILINHBI

5.1. Pa3znesnsl JuCHUILIMHELI 1 BUALI 3aHATHI
Paznensl AMCIUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.

Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHATUH

= | = | 2% EE
: R B S O = =
=2 jas] () O 8 = (O] an)
. < 2 = = )
Ha3Banus pa3nenoB AUCHUIIIMHBI i © o, o o O S5
S 5 G = 80 = E
e, < < S e =
= = ) M8 g8
3 cemectp
1 Dranel npoeKkTHpOBaHUs, CTAHAAPTHI U 4 8 8 34 54 | OIIK-1, IIK-3,
MOJIENIN KU3HEHHBIX [TUKJIOB U3ACIINNA MH- I1IK-4, TIK-7,
KpPO- ¥ HAHODJIEKTPOHUKH [1K-8, ITK-9
2 MonenupoBaHHE U pacyeT XapaKTepH- 9 2 8 17 36 |OIIK-1, ITK-3,
CTUK aKTHBHBIX U TACCUBHBIX MUKPO- I1K-4, T1K-7,
AJIEKTPOHHBIX KOMIIOHEHTOB U YCTPOWCTB [1K-8, [IK-9
3 TexHonorMYecKue MpoIecchl GopMHUPO- 5 0 0 13 18 | OIIK-1, T1K-3,
BAaHMS CTPYKTYPBI aKTUBHBIX U ITACCHUB- I1K-4, I1K-7,
HBIX MUKPOJJIEKTPOHHBIX KOMIIOHEHTOB U [1K-8, TIK-9
YCTPOMCTB
Hroro 3a cemectp 18 10 16 64 108
Uroro 18 10 16 64 108
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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)

o L=
= 2 =
3 =
Z > 5
HaszBanus pasznenos Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM) 5 ) &5
o) S E
= o, =
a o 2
~ S}
3 cemecTp
1 Dramnbl Oransl HUP, OKP, onbiTHBIN 00paseln, ycTaHOBOYHAs 4 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
W3JIETTUI MUKPO- U Hroro 4
HaHORJIEKTPOHUKH
2 MopenupoBaHue 1 MonenpoBaHHe U pacueT XapaKTEPUCTUK aKTUBHBIX 9 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- IIK-8
KOMITOHEHTOB U Tesen 3apsa;* 0COOEHHOCTH MOJIETUPOBAHUS HAHO-
YCTPOICTB pa3MepHBIX TPHUOOPOB
Hroro 9
3 TexHonorn4yeckue ba3oBbIe TeXHOTOTUYECKUE MTPOIECCH (POPMHUPOBAHUS OIIK-1,
MIPOIECCHI CTPYKTYPBI TPUOOPOB: * TEPMUUECKOE OKUCIICHUE I1K-4, T1K-
(dhopmupoBaHus KpeMHHUsL;* 1 y3ust B KpeMHHU TIPY BBICOKOM U HU3- 7, IIK-9
CTPYKTYpPBI aKTUBHBIX U | KOW KOHIEHTPAI[UU IPUMECH;* NOHHAsI UMILIaHTa-
MACCHUBHBIX 1IMS;* MTYYKOBBIM OTKUT UMILTAHTUPOBAHHOTO KPEM-
MUKPOAJIEKTPOHHBIX HUSL;® ONTUYECKas TUuTorpadus;e turorpadus B riiy-
KOMIIOHEHTOB H 6okoit YO obnacTu.
YCTPOWCTB Hroro 5
Hroro 3a cemectp 18

5.3. Pa3nesibl AUCHMIUIMHBI M MEKIUCUMILUINHAPHBIE CBSI3H ¢ 00ecneYuBAKIIMMH (TPeabL Ty IIUMHU)
U o0ecneynBaeMbIMH (NOCJIeAYOIMIUMHU) JUCHUATIIMHAMA
Paznensl AUCIUTUIMHBI M MEKIUCIUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMME (MTPEABIAYIIMMU) H

o0ecIeynBaeMbIMU (HOCJ'IC,Z[yIOIJ_II/IMI/I) AUCHUIUIMHAMHU NPCACTABJICHBI B Ta6n1/1ue 5.3.

Tabmuua 5.3 — Paznenbl AUCHUIUIMHBI M MEXAUCIUITIMHAPHBIE CBSI3U

Ne paznenoB JaHHOW TUCIUIUIUMHBL, JJISI
KOTOpLIX HGO6XOI[I/IMO H3y‘IeHI/Ie
HauMeHOBaHUE TUCLUILINH o0ecrneunBarouX U 00ecreunBaeMbIX
JUCLUATIINH
1 2 3
[IpenmecTByronme quCUUILIMHBI
1 KomnproTepHbIE TEXHOJIIOTHH B HAYIHBIX HCCIICIOBAHUSIX +
2 MeToibl MaTEMaTUYECKOTO MOJIETUPOBAHUS +
[Tocnenyrouiye TUCHUTIITUHBI
1 3amuTa BHITYCKHOHN KBaTHU(PUKAITMOHHON paObOThI, BKIIIO- N n
4as IIOATOTOBKY K 3alllUTE U IIPOLENYPY 3allUTEI
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2 HayaHo-uccnenoBarenbckas padbora (paccpes.)

3 IlpenaumuioMHasi mpakTUKa + +

5.4. CooTBeTCTBHE KOMIIETEeHUM I, JopMHUPYyeMbIX IPH M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AMCLUMIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NUCHIUILIAHBI, U BUJOB 3aHS -
TUH

Bunnl zansatuit

DOpMBI KOHTPOJIA

% Kommerenimn
Jlex

+ | JIab. pab.

+ | Cam. pab

+ | IIpak. 3aH.

©)

Konnoksuym, Otuer no na-
6opatopHoii pabote, Onpoc
Ha 3aHATHAX, TecT, Pedepar,
OTueT 1o MpakTUYeCKOMY
3aHSATHIO

I1K-3 + + + + Komnoxsuym, Otuer no na-
O6opaTtopHoii padote, Orpoc
Ha 3aHsATUsX, Tect, Pedepar,
OTueT 1Mo MPaKTUYECKOMY
3aHATHIO

I1K-4 + + + + KomnokBuym, Otuer 1o na-
6oparopHoii pabote, Orpoc
Ha 3aHATHAX, TecT, Pedepar,
OT4er 1o MpaKTUYECKOMY
3aHATHUIO

ITK-7 + + + + Komnoxsuym, OT4er mo na-
6oparopHoii pabote, Ompoc
Ha 3aHATUsX, Tect, Pedepar,
OTueT 1o MpakTU4eCcCKOMy
3aHSTHIO

IIK-8 + + + Omnpoc Ha 3ansTUAX, Tecr,
OT4er 1o MpaKTHYECKOMY
3aHSATHIO

I1K-9 + + + + KomnokBuym, Otuer 1o na-
6oparopHoii pabote, Orpoc
Ha 3aHATHAX, TecT, Pedepar,
OTuer 1o MpaKTUIECKOMY
3aHATHUIO

6. UuTepakTHBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUeHUsI
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HaumenoBanue nabopaTopHbIX padboT npuBeaeHo B Tabauue 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

o L=
= 2 =
Q P=a=1
Qo O T
= > O
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
o S E
= a =
& o 2
= Sl
3 cemecTp
1 Dramnbt [IpoekTupoBaHrne KOMMYTAlIMOHHOTO KOMIIOHEHTA - 8 OIIK-1,
MIPOECKTUPOBAHUA, II€YaTHOU ILIaThI IK-3, TIK-
CTaHJIAPTHI U MOJICIIH Hroro 8 4, TIK-7,
JKU3HEHHBIX LIUKJIOB I1K-9
U3ACIIHUI MUKDPO- U
HAHO3JIEKTPOHUKH
2 MopenupoBaHue 1 HccnenoBanne CBOWCTB MOJIEBOT0O TPAH3UCTOPA C Ka- 8 OIIK-1,
pacyeT XapaKTepUCTUK HAJIOM U3 HAaHOTPYOKH I1K-3, TIK-
KTHUBHBIX Y TTACCUBHBIX 4, 11K-
a acce Hroro 8 ° 7,
MHUKPOIJIEKTPOHHBIX I1K-9
KOMITOHEHTOB U
YCTPOMCTB
Hroro 3a cemectp 16
8. IIpakTHYecKkue 3aHATHA (CEMHUHAPBHI)
HanmMeHoBaHue NpakTHYECKUX 3aHATUH (CEeMMHApOB) NpHuBeaeHO B Tabmuie 8.1.
Tabmuma 8.1 — HamMeHoBaHME MPAKTUYECKUX 3aHATHIA (CEMHUHAPOB)
3 z S
3 =
Z 2 5
Ha3zBanus pazznenos HaumeHoBaHne IPaKTUYECKHUX 3aHATHH (CEMUHApOB) | = & &5
o S E
X g =
e e g
= o
3 cemecTtp
1 Orarmel 3HaKOMCTBO cO online cpeaaMu MPOEKTUPOBAHMUS T1e- 8 OIIK-1,
IIPOEKTUPOBAHUS, YaTHBIX IUIAT. [[pOeKTUPOBaHKE MTEYaTHON IIJIaThI [K-3, TIK-
CTaHJApThl U MOJEIH 3BOHKA. 8, IIK-9
KU3HCHHBIX ITHKJIOB
SHOHHEIX ITHKITO Hroro 8
U3EIUIH MUKPO- U
HaHO3JICKTPOHUKHU
2 MonenupoBaHnue u 3HAaKOMCTBO C ITAKETOM MOJCITMPOBAHUS 3IEKTPODu- 2 [1K-4, TIK-
pacyer XxapakTepUCTHK 3u4ecKux cBoMcTB HaHOTPpUOOpoB NanoTCADVides 7, 1IK-8
AKTHBHBIX M IACCHBHBIX |y 5
MHKPO3JIEKTPOHHBIX
KOMITIOHEHTOB U
YCTPOMCTB
Hroro 3a cemectp 10

9. CamocrosiTesqibHasi padoTa

Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpYEeMble KOMITETEHITMH TPEICTaBICHbI B

Tabimie 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z E
S i
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
=3 &2
Y e 2
= S
3 cemecTp
1 DTans Harmucanne pedeparon 34 |OIIK-1, |KomnokBuym, Pedepar
MIPOECKTUPOBAHUA, Hroro 34 I1K-3,
CTaHJIAPTHI U MOJICIIH TIK-4,
JKU3HEHHBIX ITUKIIOB T1K-7,
U3ACIIHUI MUKDPO- U T1K-9
HAHO3JIEKTPOHUKH
2 MoaenupoBaHue U [ToxaroroBka k mpakTuue- 6 OIIK-1, Onpoc Ha 3anaTusax, Ot-
pacueT XapakTepUCTUK CKHM 3aHATHUSM, CEMUHA- I1K-3, YeT 10 JIabopaTopHOil pa-
AKTUBHBIX U NTACCUBHBIX | paM [IK-7, 6ote, OTYeT MO MpakTUye-
MHUKPO3JIEKTPOHHBIX [1K-4 KOMY 3aHsTHIO, TecT
POSJICKTPO [TpopaboTka JIEKITMOHHOTO 3 ’ CKOMY 3 f0, 1ec
KOMIIOHEHTOB U [1K-9
. Mmarepuaia
YCTPOICTB
OdopmieHre OTYETOB 10 8
J1abopaTOpHBIM paboTam
Hroro 17
3 TexHonoruyeckue IToaroroBka K mpaxkTuye- I1K-4, Omnpoc Ha 3aHsaTHAX, OT-
npouecchl OPMUPOBAHUSI | CKUM 3aHSATHUSM, CEMHHA- [IK-8, 4eT 110 JJabopaTopHoil pa-
CTPYKTYpPBI aKTUBHBIX U | pam OIIK-1, |0ote, OT4er mo mpakTUue-
MMaCCUBHBIX ITK- KOMY 3aHsTui0, Tect
acce IIpopaboTKa JIEeKIIUOHHOTO 1 7, CkoMy 3a 10, 1ec
MHUKPOIJIEKTPOHHBIX MaTepHaa I1K-3,
KOMITOHEHTOB U T1IK-9
yCTpOiicTB OdopmieHne 0T4ETOB IO 8
JabopaToOpHBIM paboTam
Hroro 13
Hroro 3a cemectp 64
IToaroroBka u caaya sK3a- 36 OKk3ameH
MeHa
Hroro 100
10. KypcoBoii npoekTt / kypcoBasi padota
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXxcst

11.1. banabHble OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIIEHKH IS 2JIEMEHTOB KOHTPOJIS

. N MaxkcuManbHbIN
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamnn 3a mepuon
NEeSATENbHOCTH mexny 2KT u Ha ceMecTp
Hayana cemectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
3 cemecTp
KomnokBuym 5 5
Omnpoc Ha 3aHATHAX 3 3 4 10
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OtyeT no nabopaTopHOM 15 20 35
pabore

OTyer 1o NpakTUYECKOMY 5 5 5 15
3aHATHUIO

Pedepar 5 5
Hroro makcumym 3a nepu- 8 23 39 70
on

DK3aMeH 30
Hapacratomum nurorom 8 31 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecyet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeACTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIC TOUKH

bainel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka
> 90% ot MakcuManbHOU cymMMBbl OaioB Ha gaty KT 5
Ot 70% no 89% ot makcumasbHOUM cymMmbl OaiioB Ha aaty KT 4
Ot 60% 10 69% OoT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT 3
< 60% oT MakcuMaIbHOU cCyMMBbI OasuioB Ha naty KT 2

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKTYHAPOIHYIO OLEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY NPEACTaBIeH B TalOmuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnetrBoputTeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecnevyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa

1. TexHomorus KpeMHHUEBON HAHOZJIEKTPOHUKHU: YueOHoe nocodue / Anumenko E. B., Jlanunu-

Ha T. WM., Karageit B. A. - 2011. 263 c. [OnektponHslii pecypc] - Pexum npocryna:
https://edu.tusur.ru/publications/552 (nata o6pamenwus: 05.07.2018).

12.2. lonoiHuTEIbHAS JIUTEpPaTypa
1. TlaceiakoB, Bnagumup BacunbeBuu. [lomynpoBoaHuKOBBIE TPUOOPHL : yuyeOHOE mocoOue. -
CIIb. : Jlans , 2006. - 478[2] c. (manuuue B Oudmotexke TYCVYP - 98 5k3.)

12.3. YueOHO-MeTOAHIECKHE ITOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUSs
1. HO.H. TanoBuukwuii. IlpoektupoBaHue >IEKTPOHHON KOMIOHEHTHOH 0Oa3bl: PykoBomcTBO K
IIPOBEJCHUIO IPAKTUYECKUX 3aHATUH U J1abopaTopHbIX padoT. - Tomck: TYCVYP. - 2018. 12 c. [DnexTpoH-

CornacoeaHa Ha noprane Ne 36884 ?




HBII pecypc] - Pexxum goctyma: http://ie.tusur.ru/docs/tyn/pekb.pdf (mara o6pamenus: 05.07.2018).

2. IlpoexTupoBaHHE W TEXHOJOTHUS JICKTPOHHON KOMIIOHEHTHOW 0a3bl: Y4eOHO-METOIUYECKOE
nocodue 1Mo ayJUuTOPHBIM MPAKTUYECKUM 3aHATUAM U CAMOCTOSTEIBHON padoTe 111 MaruCTpaHToB, 00y -
YaIOMIUXCs 10 HampaiieHHto moArotoBku 210100 «OnekTpoHruka U HaHO3JEKTpoHUKa» / 3bpikoB 1. JI. -
2012. 49 c. [DnexTponHbIN pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/4733 (mata 006-
pamenus: 05.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSl U MHBAJIHMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALIIH.

JL1s1 JIMI ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIEHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccnonabHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIC CHCTEMbI
1. www.elibrary.ru
2. nano.nature.com

12.5. Ilepuoguveckue U3IaHus
1. ®wusuka TBepABIX TeN (DIEKTpUUECKHE CBOWCTBA) [DnekTp.pecypce] : pedepaTuBHBIN KypHAI.
Cep. 18. H. - M. : BUHUTU
2. DNeKTpOHMKA : HaydHO-TeXHU4eCcKui >xypHan : M3Bectus BY3os. - M. : MUDT

3. Marepuainbl 3J1€KTPOHHON TEXHUKH : HAyYHO-TEXHUYECKuH )KypHan : M3Bectus BY30B. - M. :
MUCuC

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TNUCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecneueHnune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPAMMHOMY 00ecTeYeHH 0
AUCHUTLTHHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE U IPOrPaMMHoOe o0ecnedyeHne ISl JIEKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYIIIETO KOHTPOJISI U MPOMEKYTOYHOW aTTECTAIlMU UCIIONB3YeTCs yueOHas ayTuTOPHUS ¢ KOJMTMYECTBOM TIO-
CaJIOuHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOM M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JEMOHCTpAIMOHHOE 000pyI0BaHNE U YIeOHO-HATTISAHBIE TOCOOUS, 00eCIIeYNBAIOIINE TEMATHUECKHIE HII-
JIOCTPALMHU 10 JIEKIMOHHBIM pa3ieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYEeCKUX 3aHATHI

JlaGoparopus NpakTUYECKON EKTPOHUKH

yueOHasi ayIUTOpusl AJIsl IPOBEICHHs 3aHATUI PAKTUYECKOrO THIA, yuyeOHast ayIuTOpus AJIs IIpO-
BEJCHUSI 3aHATUHN J1a0OpaTOpPHOro TUMa, ydeOHas ayauTopus Ui MPOBEACHUS 3aHATHH CEMHHAPCKOrO
THUIIa, TOMEILEHUE I KypCOBOTO ITPOEKTUPOBAHUS (BBIIOIHEHUS KYPCOBBIX paboT)

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

Onucanue uMerouierocs 000pya0BaHuUs:

- [Iepconanbhubie koMIbrOTEPHI (13 1IT.);

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

- Oynknronansubeii renepatopVC2002 (12 mt.);

- Tpexxananbubiii ucrouynuk nutanust HY3003F-3 (12 mT.);
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- Hudposoii mynstumerp VCI808 (12 mit.);

- lludpossie nasmpubie cranud ASE-1117 (12 mT.);
- JIpimoniornotutenu ZD-153 (12 mir.);

- Jlamunatop FGK-260;

- UnTepaktuBHas nocka — «Smart-board» 2000s;

- [Ipoextop SanyoPROxtraX;

- Kommutekt cienmanuzupoBanHoi yueOHOW Mebenu;
- Pabouee mecTo nmpenomaBares.

[TporpamMHOe obecrieueHue:

— Mozilla Firefox

— PTC Mathcad13, 14

— VirtualBox

13.1.3. MaTepuabHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 1JIs J1a00paTopHbIX pador

JlaGoparopusi MpaKTUUECKON 3JEKTPOHUKH

yueOHasi ayTuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATHI Ja00OpaTOpHOrO THUMA, yuyeOHas ayIuTOpus AJIs MPOBENEHHS 3aHATUH CEMHHAPCKOIo
THUIIA, IOMEIIEHUE JJIs1 KypCOBOTO MTPOEKTUPOBAHUS (BBIMOJIHEHUS KYPCOBBIX padoT)

634034, Tomckast o6macts, T. Tomck, Bepmmnuna ynmuna, a. 74, 311 ayn.

Onucanune UMeroIerocs 000pyI0BaHUS:

- [lepconanbHbie KommbroTeps! (13 mT.);

- Hudposoit ocrimnorpadp AKUIT —4122/1 (12 wt.);

- ®yHkumoHanbHbIN reHeparopVC2002 (12 miT.);

- Tpexxananbublil nctouynuk nutanust HY3003F-3 (12 wr.);

- Hudposoit mynsTuMerp VCI808 (12 mit.);

- Hudpossie nasumbubie cranuud ASE-1117 (12 wT.);

- demmonornorurenu ZD-153 (12 mT.);

- JJamnuarop FGK-260;

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

- [Ipoextop SanyoPROxtraX;

- Kommutekt cienmanusupoBanHoi yueOHoW Mebenu;

- PaGouee mecto npenoaBares.

[TporpammHOe obecrieueHue:

— Google Chrome

— Mozilla Firefox

— PTC Mathcadl3, 14

— VirtualBox

13.1.4. MaTrepuajibHO-TEXHMYECKOE U IPOTPaAMMHOe odecredeHue IS CAMOCTOATEIbHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIaccChl),
PacIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jleanna mpocmexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:

- yueOHasi MeOelb;

- komneroTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 miT,;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManmOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[Tepedenp mporpaMMHOTO 00€CTICUEHUS:
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- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

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

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMaIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hOopMax, MOOUILHOM CUCTEMBI IIPENoiaBaHus 11 00y4JaroIXcs
C MHBAJIHMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHHEeM cllyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4eOHBIX ayAUTOPHAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJIaif/la Ha 3KpaHe) MPU MOMOIIY BUCOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0Oy4YaIOLIMMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO almapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (hopMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE 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
KOMIIETCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a1aHUA
1) Yto naet oHOBOE J€TMpOBaHUE TIOIOKKH OOpOM
1. Vnydmaer MexaHHUeCKHe CBOMCTBA MOUTOKKU
2. YiiyuniaeT XUMHUYECKHUE €€ CBOMCTBA
3. YcrpaHsieT HaKOIUIEHHBIE SJIEKTPOCTaTHUECKUE 3apsi/Ibl
4. ITo3BoseT MOTYYUTH IPOBOAMMOCTH N-TUIIA

2) Jnst MosienMpOBaHUs YISKTPOPU3NUECKUX MPOIIECCOB B KaHAJIe HAHOTIPHOOpa

1. HeoOxoaumo Bcerzia y4YuThIBaTh MArHUTHOE TI0JIE

2. MOXHO HUKOIJIa HE YYUTHIBaTh MAarHUTHOE MOJIE

3. JlocTarouHO y4YUTHIBaTh MAarHUTHOE IOJI€ JIMIIb B CIy4ae HAXOXKIEHUS B HEMOCPEICTBEHHOM
6mm3ocTH (peppOMArHUTHBIX MaTEPHAIIOB

4. Heo6xonmumo yuauTthiBaTh 3¢ ekt Xomaa co3qaBaeMblii BHEIITHUMHA MarHUTHBIMU TTOJISIMH

3) s MmonenupoBaHus dIEKTPOPU3UYECKUX CBOMCTB MOIYPOBOTHUKOBBIX MPUOOPOB ypaBHEHUE
ITyaccona

1. He ucnone3yercs

2. Acnonb3yeTcs, Tak KaKk OHO OMKCBIBAET TPAHCIIOPT HOCUTEIEH 3apsaa

3. Ucnonp3yercs, Tak Kak OHO MOJENUPYeT YPPEeKT aHHUTHIIAIIUN DJIEKTPOHOB U IBIPOK

4. I/ICHOJ'II)SYGTCSI, TaK KaK OHO CBA3BIBACT JJICKTPOCTATUYCCKHUE ITOTCHIIUAIT U 3aps/]

4) nst MoaenupoBaHus 3EeKTPOYU3NUECKUX CBOMCTB MOIYIPOBOJAHUKOBBIX IPUOOPOB YpaBHEHHE
HEIPEPBLIBHOCTH

1. He ncrionb3yercs

2. Ucnonp3yercs, Tak Kak OHO OIMCBIBAET TPAHCIIOPT HOCUTENEH 3apsaaa
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3. I/ICHOHL3yeTC$I, TaK KaK OHO CBA3BIBACT BCJIMYHHY 3apAda U €ro UBMCHCHUC BO BPpCMCHU
4. HCHOHBSyeTCSI, TaK KaK OHO CBA3BIBACT 3JICKTPOCTATUYCCKHUE ITOTCHIIUAIT U 3aps/]

5) JlerupoBanue 310

1. Pa3HOBUIHOCTh XUMUYECKOWU PEAKIIH

2. BHeceHue npuMecH B KPUCTAJUIMYECKYIO PELIETKY OJyPOBOJIHHUKA

3. Auddy3us niam noHHAS UMILTAHTAIUS

4. bombapaupoBKa MOBEPXHOCTH TIOUTOXKKHU ITyYKaMH JJICKTPOHOB C BRICOKOH dHEpruei

6) K monynpoBomuukam A3BS otHOCST
1. Si - xpemHuuit

2. S102 - okcua KpeMHUS

3. Ge - repmanuii

4. AsGa - apceHu ranus

7) Jdns mMopenupoBaHUs 3JEKTPOPU3NYECKUX CBOMCTB MOTYHPOBOJHUKOBBIX MPHUOOPOB TpaHC-
IIOPTHBIE YPaBHEHUSA

1. He ucnions3yercs

2. Ucnonb3yercs, Tak Kak OHO OMKUCBIBAET TPAHCIIOPT HOCUTENEH 3apsiaa

3. Ucnonb3yercs, Tak Kak OHO CBSA3BIBAET BEIMYMHY 3apsijia U €ro U3MEHEHHE BO BpEeMEH!U

4. cnonb3yeTcsi, Tak KaK OHO CBSI3bIBAET 3JIEKTPOCTATUUECKUE MOTEHIIUAT U 3apsij

8) Ilpu nurorpaduu B 3KCTpeMaJbHO YAbTPa(QHUOIETOBOM 00IacTu cBET (HPOKYCHUPYETCS C IOMO-
IIBI0 ONTUYECKUX

1. JIunz

2. 3epkain

3. JIuH3 u 3epkan

4. 3epkaj ¢ HAHOTETEPOCTPYKTYPHOM MOBEPXHOCTHIO

9) Ummepcuonnas mutorpadus ucronb3yet 3 ekt

1. JIyuymiero (B CpaBHEHUH C BO3AYIIHBIM) OXJIAXKICHUS TOBEPXHOCTHU MOJIOKKH
2. 3aMeJIeHUs] CKOPOCTH CBETA B KUJIKOCTH

3. PacTBOpeHUS B )KUIKOCTH YACTHIl U KPUCTAJIJIOB HA IOBEPXHOCTHU TIOTOKKH
4. X¥IMUYECKOT0 B3aUMOJICHCTBUS C TIOBEPXHOCTHIO MOIOKKH

10) Oxucnsas KpeMHUH NOIy4YaroT
1. ITpoBogHUK

2. IlonmynpoBogHUK

3. Uzonstop

4. Ilon3aTBOPHBIN OKHCEN

11) ITpoekt 31O

1. MaremaTrdeckast MOZIeb CO3/1aBAa€MOT0 IprOOpa WM U3IETHUS

2. Uznenue cymectyromee B "gusudaeckom” Mupe

3. COBOKYITHOCTh JOKYMEHTOB COIJIACHO CTaHIapTaM

4. JIOKyMeHT, coliepKalluii Bce OCHOBHBIC XapaKTEPUCTHKH MPHOOpa WITN U3eNus

12) Mexann4eckoe HanpsHKeHUE B KaHaJIe MOJTyTTPOBOIHUKOBOTO IPUOOPa MOXKHO OMHUCAThH
1. Ckansipom

2. Bextopom

3. KBarepHuoHom

4. Tenzopom
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13) IIpu MoaenMpoBaHUM ONTHYECKUX MOTYITPOBOTHUKOBBIX TPUOOPOB YUUTHIBAIOT
1. DnexTpoHsl

2. IpIpKu

3. @OTOHBI

4. DneKTpoHbl, (POTOHBI U ABIPKH

14) IIpouenypy oTKura NPUMEHSIOT MOCIE
1. Judbdyzun

2. Ummmanranuu

3. JlerupoBanust

4. TepMuuecKoro OKUCIEHUs

15) high-K ausnexkTpuku nCnonb3yroTcs B KA4YeCTBE
1. moa3aTBOpHOrO OKMUCHA

2. U30JSIUU MEKCOETUHEHUM

3. MaTepualioB KOPITyCOB

4. MOKPBITUH MHTETPATLHBIX CXEM U MPUOOPOB

16) low-K nusnexkTpuku UCONb3YIOTCS B KAUeCTBE
1. moa3aTBOpHOro OKMUCIA

2. U30JSIUU MEXKCOETUHEHUM

3. MaTepualioB KOPITyCOB

4. MOKPBITUH MHTETPATLHBIX CXEM U MPUOOPOB

17) ocnoBHOe npeumyniecTBo FIN-FET Tpan3uctopoB 3akntouaeTcs B

1. yMeHbIICHUH TUIOIIAAN IPUOOpaA U €ro pa3sMepoB Ha KPUCTAILIE MOIOKKU
2. CHM)KEHUHU TOKOB YTEUKH

3. MOBBIIIEHUN YaCTOTHI PAOOTHI

4. yBeTMUEHUH paccenBacMoi MPUOOPOM MOIITHOCTH

18) TexHoNOrMYECKasi yCTAHOBKA BBITIOJIHSIONIAS COBOKYITHOCTH MPOIIECCOB TUTOrpaduu Ha3bIBa-
eTcst

1. ckanep

2. IPOEKTOp

3. nmutorpad

4. GOTOYMHOXXHUTEIb

19) IlevaTHble TUIATHI U3TOTABIMBAIOT METOIOM
1. meuaTtun

2. poronurorpadun

3. ¢pe3epoBku

4. nazepHOM pe3Ku

20) K rexnonmornueckum CAIIP oTHOCSTCS
1. TCAD Synopsis

2. TCAD Silvaco

3. PCAD

4. SPICE

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI
1. CoBpemennbie Bo3MokHOCTH CAIIP 10 mpoeKTUpOBaHUIO U MOAEIMPOBAHUIO MPUOOPOB U HH -
TerpajibHbIX CXEM
2. Cospemennblie Bo3moxHocTH CAIIP no usrorosnenuto GoTomadaoHoB
3. CoBpemenHbIx Bo3MOkHOCTH CAIIP 1o npoekTrpoBaHUIO U U3TOTOBIICHUIO [TEYATHBIX 1T
4. XuzHeHHbIe LUKIIBI TOJYIPOBOANHUKOBBIX PHOOPOB
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5. Crangaptsl 0()OpMIIEHHUS] MPOEKTHO-KOHCTPYKTOPCKON JTOKYMEHTALUU 3JEKTPOHHOW KOMIIO-
HEHTHOU 0a3bl

6. MonenupoBaHHue TEXHOJIOTUYECKOro mpoiiecca (hopMUpoBaHUs Ipudopa

7. MonenupoBaHue MEXaHUYECKUX HANPsDKCHUN BHYTPHU MTpUOOpa

8. MonenupoBaHue U aHAIN3 pacTEKaHUS HOCUTENEH 3apsaaa

9. MonenrpoBaHue KpEeMHHEBBIX TPHOOPOB

10. MozaenupoBaHue 31eKTpo(hU3NIECKUX MPOIIECCOB B reTeponepexoaax

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

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

13. ba3oBbIe TEXHOJIOTUU U3TOTOBJIEHUS CBEPXBBICOKOYACTOTHBIX MOJOCKOBBIX CXEM

14. TexHOIOTUU HOBBIX MAaTEpPHUAJIOB M MOKPHITHHA, 00ECIIEUNBAIOIINX TMOBBIIICHUE HAJEKHOCTU
KOMIIOHEHTOB U MHTErPAJIbHBIX CXEM Ha UX OCHOBE

15. OnHO- M IByXMEpPHOE MOJIEITMPOBAHUE TEPMUUECKOTO OKUCIIEHNUS KPEMHUS

16. OgHO- M IByXMEpHOE MojenupoBanue mudPpy3un B KpeMHHH TIPH BHICOKON W HU3KOM KOHIICH -
Tpaluu IpuUMecHu

17. OnHO- M AByXMEPHOE MOJICTUPOBAHNE NOHHON UMILJIAHTAI[UN

18. OztHO- M IBYXMEpPHOE MOJIEIMPOBAHHE ITYyYKOBOTO OT/KUTA UMIIJIAHTUPOBAHHOTO KPEMHMSI

19. OngHo- M AByXMEPHOE MOCIUPOBAHUE ONITHYECKON JTUTOrpapuu

20. OngHO- ¥ AByXMEpHOE MOJIeIupoBaHue guTorpadus B riryookoit YO obractu

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

Oranel HUP, OKP, onbiTHBIN 00pasell, ycTaHOBOYHAs MAapTHsl, cepuiiHOe mpou3BoAcTBO. CoBpe-
MEHHBIE CTaHAAPThI BEACHUS JOKYMEHTALIUU B XOJ€ MPOEKTOB. JKHU3HEHHbIE LIUKIIbI U3/IETUH.

MOI[CJ'II/IpOBaHI/Ie " pacyeT XapaKTCPHUCTUK AKTUBHBIX H IMACCUBHBIX MHKPOJJICKTPOHHBIX KOMIIO-
HEHTOB U yCTpOUCTB B coBpeMeHHbIX CAIIP:

* 0a30BbI€ MOJIEIM ONIMCAHUS CTPYKTYp MPUOOPOB U TpaHCIIOPTa HOCUTENEH 3aps/a;

* 0COOCHHOCTH MOJICTUPOBAHUSI HAHOPA3MEPHBIX IPUOOPOB

bazoBeie TexHOMOTHUYECKHUE TIPOIIECCH (DOPMHUPOBAHUS CTPYKTYPHI MPUOOPOB:

* TEPMHUYECKOE OKUCIIEHUE KPEMHUS;

* i dy3usi B KpEMHHUH NIPU BBICOKOW U HU3KOW KOHLIEHTPAIK IPUMECH;

* MOHHAs UMILIAHTAIIHS;

° Hy‘IKOBLIﬁ OTXKHUI' UMIITIAHTUPOBAHHOI'O KPCMHUS

* onTU4eckas nutorpadus;

* urorpadust B rimyookoit Y® obnactu.

14.1.4. Tembl KOJJIOKBHYMOB
MopnenupoBaHue My4KOBOTO OT)KHUI'a UMILTAHTHPOBAHHOTO KPEMHHSI.
MozenupoBaHue ONTHYECKON TUTOrpaduH.
MopnenupoBanue nutorpadus B riaydokoit YO obnactu

14.1.5. Tems1 pedepartoB

1. N3yyenue coBpeMmeHHbIX Bo3MokHOCTEN CAIIP 1o mpoekTnpoBaHUIO M MOJIEIUPOBAHUIO MPH-
OOpOB M UHTETPATBHBIX CXEM

2. Nzyuenue coBpeMeHHBIX Bo3MoxHOcTel CAIIP no usrorosneHuo ¢poromadioHOB

3. U3yuenue coBpemeHHbIX Bo3MOkHOCTEN CAIIP mo mpoeKkTUpOoBaHUIO U M3rOTOBJICHUIO I€YaT-
HBIX IUIaT

4. MozenupoBaHue TEXHOJIOTHUYECKOTo Mporiecca GOpMUPOBAHHS CTPYKTYphI Tprdopa

5. MozaenupoBaHue MEXaHHMYECKHUX HaMNpsSHKEHUH BHYTpH Mprudopa

6. MozaenupoBaHue U aHaJIN3 TPEXMEPHOTO pacTeKaHMsl HOCUTENEH 3apsaaa

7. MonenupoBaHue KpeMHHEBBIX MPUOOPOB U MPUOOPOB C rereporepexofamMu (B TOM YHUCIIe Ha
ocHoBe SiC u GaN)

8. MonenupoBanue mpuOOpPOB Ha OCHOBEe marepuaioB A3BS, MCHOMB3YIONIUX TETEPOIEePEXOIabl
(HEMT)

9. MoznenupoBanue (HoToaeTeKTOpoB, cBeTonzmydaroumx 1uoaos (LED) u momynpoBOAHUKOBBIX
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Ja3epoB

10. N3ydyeHnue 0a30BBIX TEXHOJIOTM H3TOTOBJICHHS CBEPXBBICOKOUACTOTHBIX TOJIOCKOBBIX CXEM,
a/IalITUPOBAHHBIX K HOBOU 3JICKTPOHHOM KOMIIOHEHTHOH 0a3e CBEpXBBICOKOYACTOTHOTO JIMANa30Ha

11. OcBoeHHE TEXHOJOTUH HOBBIX MAaTEpUAJIOB W MOKPHITHI, 00ECIICUMBAIOIINX MOBBIIICHHE Ha-
JIEKHOCTH KOMIIOHEHTOB ¥ MHTETPAJIbHBIX CXEM Ha UX OCHOBE

12. OnHO- M ABYyXMEPHOE MOJIETUPOBAHUE TEPMUUYECKOTO OKUCICHUSI KPEMHUS

13. OgHO- 1 1ByXMepHOE MoJenupoBanue Tu(Qy3un B KpEMHUU TPU BBICOKON M HU3KOM KOHIIEH -
Tpaluu NpuMecu

14. OgHo- ¥ AByXMEpPHOE MOJCIUPOBAHNE HOHHOW UMILIAHTALIUH

15. OnHo- U AByXMEpPHOE MOJICTUPOBAHKE ITyYKOBOTO OTXKUTA UMITJIAHTUPOBAHHOTO KPEMHHUSI

16. OgHO- U IByXMEpHOE MOJECITUPOBAHNE ONTHUECKON JINTOrpaduu

17. OgHo- M AByXMEpHOE MojienupoBaHue utorpadus B rimyookoit YO obnactu

14.1.6. Bonipocsbl 1151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CeMUHAPaAM
3HaKOMCTBO cO online cperamMu HPOEKTHPOBAaHUS MeuyaTHBIX IUIaT. IIpoexkTupoBaHue neyaTHou
ILIaThl 3BOHKA.
3HaKOMCTBO € TIAKETOM MOJCIUPOBAHMUSA  JIEKTPO(YU3NYECKUX CBOWCTB HAHONPUOOPOB
NanoTCADVides

14.1.7. Tembl 1a60paTOpHBIX padoT
[IpoekTpoBaHME KOMMYTAaLIHOHHOTO KOMIIOHEHTA - IEYaTHOM IIATHI
HccnenoBanue CBOMCTB MOJIEBOrO TPAH3UCTOPA C KAHAJIOM U3 HAHOTPYOKH

14.2. TpeOoBaHuA K OLIEHOYHBIM MATEPHUAJIAM ISl JIUI[ C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 HHBAJIHU/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M 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

KaTeropI/m BI/II[I)I JOIIOJIHUTCIIBHBIX OIICHOYHBIX q)OpMBI KOHTPOJIA U OUCHKH
o6yqa}01u1/1x051 MarcpualioB PE3YJIbTATOB O6yquH${

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

C HapymeHHsIMHU
ciyxa

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C napymenussimu | CobecenoBaHme 1o BONpocaM K 3a4ety, | [IpenMyIecTBeHHO yCTHAsE MPOBEPKa

3peHus ONpoC M0 TEPMUHAM (MHIUBUYaJIbHO)
C HapymeHusiMu Pemienne AMCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJbHBIC PaOOTHI, MUCbMEHHBIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITeNIbHBIE PAaOOTHI, BOIIPOCHI K MeToAaMu
amnrapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOATEIbHBIE [IpenmyiiecTBEHHO POBEPKA
o0IIeMe TUITUHCKUM paboThl, BOMIPOCHI K 3a4ETy, METOZaMU UCXOIS U3 COCTOSIHUSA
MOKAa3aHUSIM KOHTPOJIbHBIE PA0OTHI, YCTHBIC OTBETHI | 00y4aromerocs Ha MOMEHT MPOBEPKHU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B
Jnis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBAJIMJOB TpPEIyCMaTpUBAETCS J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLIECHOUYHBIX CPEJICTB, @ UIMEHHO:
- B IeyaTHou (opme;
- B [e4aTHOU (hopMe C YBETUUYECHHBIM HIPUPTOM;
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUs BCIYX;
- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOIF30BAaHUEM CYpIOTIEPEBOIA.
Jluiam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBSI M MHBAJTUAAM YBEITUYMBACTCA BpeMs Ha
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MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00ydaromuxcs mpeaIycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHMs, 2 IMEHHO:

- MUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIYT aCCHCTEHTA;

— Npe/ICTaBICHNE OTBETOB YCTHO.

[Iponienypa oreHMBaHuUST pe3yabTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 10 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne HHGopMaun B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSAM HX 30POBBS M BOCTIPUSATHS HH(POPMALINH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM MIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHI aTeJILHOTO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yICHHUST MOXKET IPOBOIUTHCS B HECKOIBKO ATAIOB.
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