MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.B.J1B.03.02

(uHOeKkc oucyuniIumbl)

PABOYAA ITPOI'PAMMA JUCHHUITJINHBI

OCHOBEI MUKPOSJICKTPOHHUKH

(HaumeHoB8anue OUCYUNTUHDL)

10 HAIPABJICHUIO IOTOTOBKH
11.03.04 DnexTpoHNKa U HAHOJIEKTPOHUKA

HAIpaBJICHHOCTH (POdHIIb)
PobGoToTexHMUECKHE CUCTEMBI

dopma 00ydeHus: 3a09Hast
I'on Habopa: 2022

O6mas Tpynoemkocts: 5 3E

Pacnpene.nelme JaC0B JUCIHMIIMHBI IO CEMECTPamM

Ceccus 3

®opma KOHTPOJIAA | DK3aMEH Hroro
Bun 3ansaruit
Jlexknnu 4 4
JlaGopaTopHbIe 6 6
IIpakTrnueckue
PykoBOJICTBO: KypcoBbie paboThI (ipoekTsi) / PI'P
[TpomexyTouHas arTecTanus 0.35 0.35
KonraktHas pabota 10,35 10,35
CamocTosTenpHas padora 161 161
KoHTpoan 8,65 8,65
Hroro 180 180
( )

AOKYMEHT MOAnnCAH
SNEKTPOHHOW MOANNCHIO

Ceptudmkat: 0179E47B0048AF26BE4D0045198851C48C
Bnapeneu: Lesuos AnekcaHap AnekcaHgpoBsuy
DencreuteneH: ¢ 09.11.2022 go 09.11.2023

. J




Pabouyto mporpaMmy cocTaBuiL:
npodeccop, noneHT, 1.1.H [lesuer B.I1.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

(Oondicnocmy, yueroe 36anue, cmenetsb, @amunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

(Oondicnocmy, yueroe 36anue, cmenetsb, Qamunus U.0.)

PaGouas mporpamma aucuumiinHel coctaBieHa Ha ocHoBaHuu ®I'OC BO u yyeOHoro miana
HaIpaBJICHUs MOATOTOBKH (CIEIUATBLHOCTH)
11.03.04 DaekTpOHHKA U HAHODJIEKTPOHHUKA

Cpok aeiicTBus padoueil nporpaMMbl IMCHMILVIMHBI 10 «31>» aBrycra 2026 r.

YTBEPXIEHO

Ha 3acenannu kadenpsr
[TpombInIeHHAS JIEKTPOHUKA

(mpotokon 3acexanusi Ne 1 ot «01» cenrsops 2021 r.).



1. Ilean ocBOEHUN TUCHUILIHHDI

Lens ocBOCHUS AUCIUIUIMHBI — U3YUYEHUE CTYJCHTAMHU XapaKTEPUCTUK, TapaMETPOB U
OCHOB IIPOEKTUPOBAHMSI U TPUMEHEHHUS UHTErpanbHbIX MukpocxeM (MMC).

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JlaHHast TUCIUIUINHA OTHOCUTCA K 010Ky 1 «/{ucuumniannbl (MOAYIIH)» HAaNpaBiIeHUs 1101
roroBku 11.03.04 «DnekTpoHHKA ¥ HAHODJIEKTPOHUKAY, MPOPHIIb «DIEKTPOHUKA U pOOOTOTEX-
HUKa», K 4acTH, ((OpMUPYEMOI y4YaCTHHUKAMHU 00pa30BaTeIbHbIX OTHOILICHUH.

JIMCUUIUINHBL ¥ IPAKTHKH, HA OCBOEHUH KOTOPBIX 0azupyercs AaHHAs AUCLUILINHA:
«Du3nkay», «NEKTPOTEXHUYECKUE MaTepHalIbl», «OCHOBBI ANEKTPOHHONW TEXHUKMWY, «[lomynpo-

BOJHHUKOBBIC HpI/I60pBI>>.

JIMCLUMIUINHBL ¥ IPAKTHKH, 111 KOTOPbIX OCBOCHHME JAHHOW JUCLUIUIMHBI HEOOXOIUMO
KaK MpeAlecTByolIee: DIEKTPOHHbIE IPOMBILIUIEHHbIE YCTpoiicTBa; OCHOBBI MUKpOIIpOLIEC-

COPHOM TEXHUKH.

3. Iliianupyemblie pe3yJibTaThl 00y4eHHUs M0 JUCHUILINHE (Y4eOHOMY KypCy), COOT-
HeCEeHHbIE C IVIAHNPYEMBbIMH Pe3yJ1bTATAMH 0CBOCHHUsI 00pa30BaTeJbHOI IPOrPpaMMBbl

®opmupyeMble U KOH-

TPOJIMpyeMble KOMIIe-
TEeHIHH

(K01 1 HAMMEHOBAHUE)

NuagukaTopbl 10CTHIKE-
HHUA KOMIIeTeHIu i
(Ko ¥ HAMMEHOBAHUE)

I[lnanupyemble pe3yabTaThl 00Y-
YyeHust

[TK-5. Cniocoben paspa-
0aThIBATh MPOEKTHYIO U
TEXHUYECKYIO TOKYMEH-
Taruo, 0hOPMIISLTh 3a-
KOHYCHHBIC ITPOCKTHO-
KOHCTPYKTOPCKHE pabOThI

N-1 IIK-5 3naet npuHIm-
TIbI IOCTPOCHUS TEXHUYE-
CKOT'0 33/IaHUs TIPU pa3pa-
OOTKE JICEKTPOHHBIX 0J10-
KOB

NJI-2I1K-5 Ymeet ucnosb-
30BaTh HOPMATHUBHBIC U
CIIPaBOYHBIE TAHHBIE TIPU
pa3paboTKe MPOEKTHO-
KOHCTPYKTOPCKOM JTOKY-
MEHTAIuU

NI-3TIK-5 Bnaneet HaBbI-
KamM# 0(OpMIICHHSI TPOEKT-
HO-KOHCTPYKTOPCKOM J0-
KYMEHTAIIH B COOTBET-
CTBUHU CO CTaHAAPTAMHU

3Hath: ocHOBHBIE TpeboBanuss ECKJ]
Ha TPOEKTHYI0 M TEXHHYECKYIO IO-
KyMCHTAIWIO 110 aHaJOrOBbIM U
IU(QPOBBIM  AIIEKTPOHHBIM ~ yCTPOWA-
CTBaM

YMeTb: co31aBaTh IPOCKTHYIO U
TEXHUYECKYI0 JIOKYMEHTAIMK [0
aHAJIOTOBBIM M LHU(POBBIM  3JIEK-
TPOHHBIM YCTPOHCTBAM

Bitagers: npakTHYECKUMU HaBBIKAMH
paboThI ¢ IPOrpaMMHBIMU [TaKETaMU
CKBO3HOT'O IIPOEKTUPOBAHMUS B DJICK-
TPOHUKE




4. CTpyKTypa M coJepKaHue IUCHUIINHbI

®DopMbI TEKYLIETO

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIsA (HAUMEHO-
(pazzen) yueOHoit (yae6Hoii pacoTs) Ceccns | O0bem, u.| banabl | UHTEpakTHB, 4. BaNHe OLEeHOTHOI0
padoThI
cpeacTBa)

Monaynb Nel Jlekl Jlexumst Nel 5 2 -
Monayab Ne2 Jla61 JlaGopaTopHoe 3aHsaTue Nel 5 2 -
Moayib Nel Cpl CamocrosiTenpHOE H3ydeHre Matepuaia Nel 5 8 -
Moaynb Nel Jlex2 Jlexumsa Ne2 5 2 -
Mogynp Ne2 Cp2 CamocrosiTenbHOe U3yueHne marepuasna No2 5 8 -
Mopaynpb Ne2 Jlabla |JlabGopatopHoe 3ansaTue Ne la 5 2 -
Moaynb Nel JIex3 Jlexmus Ne3 5 2 -
Monyne Ne2 | JIa616  |JIaboparopHoe 3ansiTre Ne 16. 5 2 -
Moy Nel Jlex4 Jlekrust No4 5 8 -
Moy Nel KP1 KonTponbras padorta mo Mojymio Nel 5 2 10 - KonTponbHas padboTa
Mopaynb Ne2 Cp3 CamocrosiTenpHOE M3ydyeHne matepuaina Ne3 5 8 -
Mopaynp Ne2 Jla6lB  |JlaGopatopnoe 3ansitue Ne 1B 5 2 -
Moy Ne2 Jlek5 Jlexumst No5 5 2 -
Mopynp Ne2 Jlablr  |JIaGopartopHoe 3aHsiTHe Ne 1t 5 2 -
Mopynp Ne2 Jlex6 Jlexuust Neb6 5 2 -
Mogayns Ne2 | Jlabln  |Jlabopatopnoe 3ansitie Ne 11 5 2 -
Monyib Ne2 Jlex7 Jlexuus Ne7 5 2 -
Mopynp Ne2 Jlable |JIaGoparopHoe 3aHsTHe Ne le 5 2 -
Moy Ne2 Jlex8 Jlexumst Ne§ 5 2 -
Mogayns Ne2 | Jla6lx  |Jlaboparopnoe 3ansitue Ne 15k 5 2 -
Mopynp Ne2 Jlex9 Jlexumst Ne9 5 2 -
Moaynb Ne3 Cp5 CaMocTosiTenbHOE U3ydeHue matepuasna Ned 5 8 -
Monynp Ne2 JIa613  |JIaGopaTopHoe 3ansitue Ne 13 5 2 12 - JlaboparopHas paboTa
Monynb Ne2 | Jlekl0  |Jlexnus NelO 5 2 -
Mopynp Ne2 KP2 KonTponbHas pabota mo Mosaymio Ne2 5 0 10 - KonTponbHas pabota
Moy Ne3 Cp3 CamocrosTenpHOE H3ydeHne marepruana Neb 5 8 -




DopMBbI TEKYLLET0

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIAA (HAUMEHO-
(paszen) yueOHoit (yae6Hoii pa6oTs) Ceccuss | O0bem, u.| banabl | UHTEpakTHB, 4. BaHHe OLeHOUHOI0
padoThI
cpeacTBa)
Moynb Ne3 Jla62a  |JIaboparopHoe 3aHsitue Ne 2a 5 2 -
Moynb Ne3 Jlexl1  |Jlekrus Nell 5 2 -
Moynb Ne3 JIa626 |JlaGoparopHoe 3aHsiTHe Ne 26 5 2 -
Moynb Ne3 Jlek12  |Jlexmms Nel2 5 2 -
Monyab Ne3 Jla62B  |JlaGopaTopHoe 3aHsTHE No 2B 5 2 -
Moyns Ne3 Jlex13  |Jlekmus Nel3 5 2 -
Mopyap Ne3 Jlab2r  |JIaGopartopHoe 3ansiTe Ne 2r 5 2 -
Moyib Ned Cpb CaMocTosiTenbHOe n3ydeHne marepuaia Noo 5 2 -
Moyns Ne3 Jlex14  |Jlexmus Nel4 5 2 -
Moynb Ne3 Jla62n  |JIaGoparopHoe 3aHsiTHE Ne 211 5 2 -
Moynb Ne3 Jlekl5 |JIexnms Nel5 5 0 -
Moyib Ne3 KP3 KonTponpHas padota mo Moyito Ne3 5 0 10 - KonTponbHas padboTa
Monynp Ne3 Jla62e  |JlaGoparopHoe 3aHsiTHe Ne 2¢ 5 2 -
Monynb Ned Jlek16  |Jlexumsa Nel6 5 2 -
Monyns Ne3 | Jla62x  |Jlabopatopnoe 3ansiTie No 25k 5 2 -
Mogayns Ne4 | Jlexl7  |Jlexknmst Nel7 5 0 -
Mopynp Ned KP4 KonTponbHast pabota mo Mosaymio Ne4 5 0 10 - KonTponbHas pabota
Moaynp Ne3 JIa623  |JIaGopaTtopHoe 3ansiTue Ne 23 5 2 12 - JlaboparopHas paboTa
Moyib Ne2 KP KypcoBas pabota 5 26 36 - [Tpoekt
5 - Bonpocs k sK3aMeHy
19 [ToaroroBka k 3K3amMeHy 36 Nol-60
T Wrorosslii TecT 0 Kypey uepe3 OT 4 100
Hroro: 180

Cxema pacuera UTOroBoro 0ajjia CTaHIaApTHAasI: MOJyCyMMa pe3yJbTaTa Tecta, mnpoBoauMoro yepe3 OT, u 6a/1/10B 110 BceM y4eOHBIM
MepONpPHUATHIM, IPeIYCMOTPEHHBIM B Kypce.




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

Ha 5eK1iMoHHBIX 3aHATUSAX UCIIONIB3YeTCs TPaJUuIIMOHHAas 00pa3oBaTelibHas TEXHOIOTHS B
BUJE YTCHUS JICKIIUIA.

Koncynpranum no kypcoBoii paboTe NpoBOJIATCS B UHTEPAKTUBHOM opMe - B BUJIE TIPO-
0JIEMHBIX CEMUHApOB.

[Ipu BBITIOJIHEHUH U 3aIUTE JIAOOPATOPHBIX PabOT MPUMEHSETCS TEXHOIOTHSI KPUTUYECKOTO
MBIIUICHHS, TIPH KOTOPOI CTYACHTHI MPOBEPSIOT U AHATU3UPYIOT MOTYYCHHYIO HH(OPMAIIUIO B XO-
JI€ CPAaBHEHUS IKCIIEPUMEHTAIbHBIX TJAHHBIX C MOJTYYEHHBIMU KOMIIBIOTEPHBIM MOJCINPOBAHUEM.

6. Meronuyeckue yKa3aHus M0 OCBOECHHIO U CIUTIIHHbBI
7. OneHoYHbBIE CPeACTBA

7.1. IlacniopT OlEHOYHBIX CPEICTB

Cecensi Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
(WM ee 4acTH) OLICHOYHOI'0 CPeACTBA
3 ITK-5 KonTponbnas paborta Ne3
IIpoext
Bonpocs k sx3ameny Nel, 28,40-60

7.2. TunoBbIe 3a1aHUS MJIM HHbIE MaTepHaJibl, HEOOXOANMBIe /I TeKYIIero KOHTPOJIs
7.2.1. KouTpoabHbie padoThl
Tema 1 TexHonornueckue NpoLecchl HHTErPATbLHOM 3JEKTPOHHOM KOMIIOHEHTHOM 06a3bl

1 [TokazaTenu TEXHOJIOIMYHOCTA MHKPOCXEM.

2 CrocoOBbI AIEKTPUYECKON U30JISAIMH 3JIEMEHTOB MOMYNPOoBOIHUKOBBIX UMC

3 Texnonorus usroronieHus: ounosapubix NPN- rpanzuctopor UMC.

4 Texnonorus usrorosiaenuss PNP- tpanzucropos UMC.

3) Texnonorus nzrorosnenuss UMC c tpansuctopamu llorTku.

6 TexHOon0rrusa U3roTOBJICHUS MOJIEBBIX TPAH3UCTOPOB C 3aTBOPOM, U30JIMPOBAHHBIM OT KaHa-
Ja: p-N- mepexoaoM, AUIEKTPUKOM, IIEPEXOI0M METAILI - TOJIYIIPOBOJHUK

7 DnexTpuyuecKas U30JSIHs SJIEMEHTOB oNynpoBoHUKOBEIX UMC nuddysueil k moamoxke
00paTHOCMENIEHHBIM MTEPEX0JI0M

8 DneKTpuuecKas U30JSIH 3JIEMEHTOB oNynpoBoHUKOBEIX UMC nuddysueit Kk KommeKTo-
py

9 CrocoOBbI AIEKTPUYECKON U30ISAIIH SJIEMEHTOB MOMYNPOBOIHUKOBEIX UMC nuanekTpukomM
10 TexHonmornueckas onepanus BBICOKOTEMIIEPATYPHOHN SMUTAKCUN

11 Texnonoruueckas oneparus upPy3un

12 TexHonmornueckas onepanus HOHHOTO JETHPOBAHUS

13 TexHonornyeckas onepanusi MOJIEKYJISIPHO-IYYEBOU SIUTAKCUU

14 TexHOoI0rNs U3roTOBJIEHUS MOJIEBBIX TPAH3UCTOPOB C 3aTBOPOM, H30JIMPOBAHHBIM OT KaHa-
Ja: p-N- mepexonom

15 TexHOoI0rNs U3roTOBJIEHUS MOJIEBBIX TPAH3UCTOPOB C 3aTBOPOM, U30JIMPOBAHHBIM OT KaHa-
J1a: TADJIEKTPUKOM

16 TexHOoI0rrs U3roTOBIEHUS MOJIEBBIX TPAH3UCTOPOB C 3aTBOPOM, U30JIMPOBAHHBIM OT KaHa-
JIa: Mepexoq0M METaJI - MOJYIIPOBOJHUK

17 DnekTpruyeckasi KOMOMHUPOBAHHAS U30JISIUS DJIEMEHTOB MOJTYIPOBOTHIUKOBBIX MHKPOCXEM

JAUDJICKTPUKOM U O6paTHOCMeH_[éHHBIM p-N- Iepexoaom.

Tema 2 OcHoBbl npoekTupoBanus Mmukpocxem. Texnonoruss PTJL, ATJL, TTJI, 3CJI, UNJI,
MOII, KMOII u MEII noruxu 6a3sl
1 TexHonorus U3roTosacHus 0a30BbIX 351eMeHTOB PTJI.
2 Texuonorus u3rotosiaeHUs 0a30BbIX d51eMeHTOB [ TJI.



TexHosorus M3roToBIeHMs 0a30BBIX AMEMEHTOB BhicoKonoporoBoii JITJI.

TexHonorus n3rotoBiaeHus: 0a30BbIX TEMEHTOB MasiocurHanbHon TTJI

Texnonorus nsrorosneHus 6a3oBbix mementon TTJII.

TexHomorus n3rorosiaeHus 0a30BeIx dieMerToB DCJI mia UMC

TexHosOTHS N3rOTOBIEHMS 0a30BBIX AIEMEHTOB ManocurHanbHor DCJIT .

TexHomorus U3roToBaeHUs 6a30BbIX AeMeHTOB N-MOII morukwu.

TexHoIOTHS N3rOTOBICHHS 0230BBIX AJIEMEHTOB JIOTUKH ¢ WHKCKITNOHHBIM ITUTAHUEM.
0 TexHomorus u3rororiaeHus: 6a30BbIx daeMeHToB KMOII moruxwu.
11 TexHosorus u3roroBneHus 6a30BbIX AMeMeHTOB Mell noruku.

Tema 3 CxeMOTEXHUKA KaCKaJl0B YCUJICHUS HANPSYKEHUSI, BXOJHBIX U BBIXOJAHBIX KaCKaJ0B,
HUCTOYHUKOB TOKa, IPeoOpa3oBaTesieil ypoBHS HANPSKEHUS
OCHOBHBIE XapaKTEPUCTUKHU U MapaMeTpbl aHasioroseix MMC.
CxeMoTexHHMKa BXOJIHBIX KackaaoB aHaorossix UMC (nuddepeHnuanbable YCHIUTENN).
CxemMoTexHHKa BBIXOJIHBIX KackaoB aHanoroBeix UMC (0JHOTaKTHBIE U JBYXTaKTHEIE).
CxemoTexHHKa peodpazoBaTelieil ypOBHS HAMPSHKEHUS ¥ HICTOYHUKOB TOKA.
CxemMoTexXHUKA KacKaJ0B ycuiieHUs HanpsbkeHus: B aHainorobix UMC, koppekiusa AUX.
CxeMOTexXHMKa OJJHOTAKTHBIX BBIXOJHBIX KacKagoB aHaoroBsix UMC
CxeMOTexHHMKa JBYXTAKTHBIX BBIXOJHBIX KackajoB aHasiorossix UMC
CxeMoTexHHKa ITpeoOpa3oBaTesieii ypoBHS HaIPSIKEHUS
CxeMoTexHMKa UCTOYHUKOB Toka B UMC
10 [Tonnas koppexuus AUX. ycunurens
11 Yactuunas koppekuus AUYX. ycunurens
12 D¢ dexr pacmeruienus a3
Tema 4 OcHOBBI (PYHKIIMOHAIBHOMN 3JIEKTPOHUKH

1 CrpyKTypa 1 IpUHLUII JEUCTBUS IPUOOPOB C 3apsi10BOIl CBS3bIO.
2 CTpyKTypa U IPUHIIUII JEHCTBHS MPUOOPOB HAa TOBEPXHOCTHBIX aKyCTUYECKUX BOJIHAX.
3 CtpykTypa ¥ PUHIMUIT JEHCTBUS NMPUOOPOB HA MUIMHAPUYECKUX MATHUTHBIX IOMEHAX
4 OYHKIMOHAIBHBIE CXEMBI U KJIACCU(UKALIUS MUKPOCXEM MaMSITH.
3)
6
7
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Sdeiiku Mukpocxem namsitu quHamudeckoro tumna (O3Y, [13Y).
Sdeliku MukpocxeM namstu crarudeckoro tumna (CO3Y) Ha OUTMONAPHBIX TPAH3UCTOPAX.
Adeiiku Mukpocxem namsatu cratudeckoro tuma (CO3Y) Ha moJIeBBIX TPAH3UCTOPAX.

[To ucreyennn oHOTO yUeOHOTO Yaca MOATOTOBKH CTYJEHT CAAET MUChbMEHHBIN OTBET IO
3aIaHHOMY €MY BapHaHTy

Kpurtepun onenku:

Onenka «10 6annoBy BBICTABISAETCS CTYJACHTY, €CIIM B TUCBbMEHHOM OTBETE HE COJCPIKUTCS
HU oiHOM ommOku. Kaxas ommbka CHU)KaeT UTOTOBBIN OalljT KOHTPOJILHOM pabOThl HA EAUHUILY.

TeMbl MUCHLMEHHBIX paﬁoT

Ne i/ Tembl

1 KypcoBas padota «Pa3paboTka ycunuTesns nepeMeHHOoro Tokay. PasHoBUIHOCTH:
YHY, YBY, n050c0B0i1, peXKEKTOPHBIN

7.2.2. JlabopaTopHbIe padoThI:

JlabopaTopnasi padora Nel «Macmrabupyembie yCHINTEIN»

OTtuéThl 110 TabopaTopHOit padote odopmitsitoTesi B coorBeTcTBUU ¢ ECKJl u nmpuHATEIMU
Ha Kadepe TpeOOBaHUAMH K OPOPMIICHHIO OTUETOB

1. TutynsHsIH qUCT ¢ yKa3aHueMm HoMepa rpynnsl 1 @HO cryzaeHTa u npenoaaBaTes;

2.1lens paboTHI;

3.IIporpaMmma mpoBOAMMBIX UCIIBITAHUN;

4.CxeMbl HCCIIelyeMbIX YCTPOUCTB (CXeM);

5. TaGauIre! ¢ SKCIEPUMEHTAILHBIMU JJAHHBIMH;



6.I'pacdukm, MOCTPOCHHBIE 11O IKCIIEPUMEHTATBHBIM JTAHHBIM H OCIIHJIJIOTPAMMBI CUTHAJIOB;

7.BbIBOSBI MO pe3ysibTaTaM HCCIEIOBAHUM.

8. Crnucox UCnoIb30BaHHON JIUTEPATYPBI.

Bonipocsl 1u1s 3a1uThI JIa00paTOPHOIi padoThI

1. 3anumuTe BHIPAXKEHUS, TI0 KOTOPHIM ONPEACISIOTCA KOO(PPHUINEHT YCUICHHS, BXOAHOE U
BBIXOJIHOE COIPOTUBIICHHS] HHBEPTUPYIOIIETO U HEMHBEPTUPYIOIIETO YCHIIUTEICH.

2. JlonyiieHust, NpUHUMAaeMbI€ TPU aHAJIU3€ MACIITAOUPYEMBIX YCUIIUTENIEH.

3. Bug AUX macmrabupyemoro ycuurens, OVY.

4. Kakue ¢akTopsl BIUSAIOT Ha CHIDKEHUE KOA(PPHUIMEHTa YCUIICHHUS B 00JIaCTH HU3KHUX U
BBICOKHX 4acTOT?

5. Kak OOC BnusieT Ha 10JIOCY MponyckaHus MacitadHoro ycunurens? [louemy Tak?

6. HazHaueHue 371€MEeHTOB UCTOJIb30BaHHBIX B pabOTE CXEM.

JlabopaTopnasi pabora Ne2 «McciienoBanne MUKpPOCXeM TPAH3MCTOPHO - TPAH3UCTOP-
HOM JIOTHKW

Otuétel 10 TabopaTopHOii paboTe odopmisitores B cootBeTcTBUU ¢ ECKJl 1 npuHATEIMEI
Ha Kadeape TpeOoBaHUIMU K 0()OPMIICHHIO OTYETOB

1. TuTynpHBINA JUCT ¢ yKazaHueM HoMepa rpynnsl 1 @UO cryaeHnTta u npenoaaBarens;

2.1lenb paboThI;

3.IIporpaMma nMpoBOAMMBIX UCIIBITAHHIA;

4.CxeMbl HCCIeAYEMBIX YCTPOUCTB (cxeM);

5.TaGnu1IbI ¢ SKCTIEPUMEHTAIBHBIMU JTaHHBIMU;

6.I'pacduku, mMOCTPOCHHBIE 1O IKCIEPUMEHTATBHBIM JaHHBIM U OCIIHJIJIOTPAMMBI CUTHAJIOB;

7.BbIBOABI MO pe3yJibTaTaM HCCIEIOBAHUM.

8. CIUCOK UCTOIb30BaHHON JIUTEPATYPHI.

Bonpocs! quis1 3ammThl J1a0opaTopHOii padoThl

1. 3apucoBatb cxemy unBepropa TTJI 155 cepuu 1 00bSICHUTH HA3HAYCHHE IIEMEHTOB CXe€-
MbI R1,R2,R3,R4,VD.

2. YKkazaTb pexXuMbl pa0OTHI TPAH3UCTOPOB CXEMBI MPH JIF0OOM HAIPSKEHUH Ha BXOJIE B
nuanazone 0 — E.

3. OOBSICHUTD BUJ BXOJHOM, MEPEAATOYHON U BBIXOHBIX XaPaKTEPUCTUK JJOTHUYECKHX DJIe-
MEHTOB 155 cepun.

4. Ha xakue nmapaMeTpsl JJOTUYECKHUX JIEMEHTOB U KaK BIIUSET BEJIMUMHA COMPOTUBIICHUS
pesuctopa R3.

IIpouenypa oneHnBaHusA J1a00paTOPHbIX pador Ne 1 u 2

Bomnpocs! 11 3auuThl 1a00paTOPHBIX pabOT MPUBEAEHBI B METOANYECKOM nocobuu. Jlabo-
patopHasi paboTa CYMTASTCS 3aU4TEHHOM MTPH YCIIOBUHU BBIITOJIHEHHS YKa3aHHBIX B TIOCOOUH pasjie-
JIOB, PABUJIBHOCTHU 3KCIIEPUMEHTANIBHBIX U MOJTYYEHHBIX KOMITBIOTEPHBIM MOJEIIMPOBAHUEM JaH-
HBIX, @ TAK)KE TPABIIIBHBIX OTBETOB Ha BOIPOCHI 110 TEOPUH, COOTBETCTBYIOIINE TEME JIabopaTop-
HOM paboThl. B ciryyae HenmpaBUIIbHBIX OTBETOB 3alUTa 0TYETA MOBTOpsieTcs. KomuuecTBo moBTO-
POB OTPaHUYEHO JIUIIb BpeMEHEeM J1a00paTOPHBIX 3aHATHA.

Kpurepun onenkmn:

Onenka «12 6aoBy BbICTABIAETCS CTYJEHTY IIPU YCIIOBUU BBINOJIHEHUS YKA3aHHBIX B I10-
coOMH pa3/esoB, MPAaBUIIbHOCTHU MOTYUYE€HHBIX JaHHBIX, a TAKXKe €CJIM JaHbl IPaBUIIbHBIC OTBETHI HA
BOIPOCHI IO TEOPUH, COOTBETCTBYIOIIME TeMe JabopaTopHOil paboThI (1Ba Bonpoca). Eciau He naHbl
IPaBUJIbHBIE OTBETHI HA BOIIPOCHI IO TEOPUH, COOTBETCTBYIOIINE TEME J1a00paToOpHOil paboThI 3a-
HIMTa OTYETA MOXKET OBITh MOBTOPEHA CO CHIKEHUEM OLIEHKH Ha 1 6a (B uTore He MeHee 2).

7.3.011eHOYHbIE CPEACTBA VISl IPOMEKYTOYHOM aTTECTALMHU 10 UTOraM OCBOEHHUS IUC-
HUILTHHBI

7.3.1. Bonpochl K POMEKYTOYHOM aTTecTaluu

Ceccus 3



Bonpocsl k 3k3ameny

n/n
1 | IMoka3aTenn TEXHOJIOTHYHOCTH MHKPOCXEM.
2 | CriocoGbl 3JEKTPUYECKON H30JISIIUH JIEMEHTOB MOJTYTPOBOAHUKOBBIX TMC
3 | Texuonorus uzrorosnaeuus ounossipabix NPN- tpansucropos UMC.
4 | Texnonorus uszrorosnenusi PNP- tpanszucropos UMC.
5 | Texuonorust usrorosnenust UMC ¢ tpausuctopamu HIoTTKH.
6 TexHOoNorus U3roTOBIEHHUS MOJIEBBHIX TPAH3UCTOPOB C 3aTBOPOM, U30JUPOBAHHBIM OT KaHasa: p-N-
MIEPEXO0IOM, AMIIEKTPUKOM, MTEPEXOIOM METAII - TOITYITPOBOJTHUAK
7 DneKTpryYecKas N30SI 3JIEMEHTOB OTynpoBoaHUKOBEIX UMC muddysueit k mommoxke odopat-
HOCMEIIEHHBIM MIEPEX0A0M
8 | DrexTprueckas H3OIAIHS DIEMEHTOB MOAYIPOBOAHUKOBEIX UMC muddysneit K KOIEKTOpyY
9 | CriocoGbl 37EKTPUUECKON H30JISIUH SIEMEHTOB MOIYIPOBOIHUKOBBIX UMC IHAIEKTPUKOM
10 | TexHomormyeckas omneparys BHICOKOTEMITEPATypPHO# SMUTAKCHH
11 | Texuomoruyeckas oneparys U Py3un
12 | TexHomornyeckas omnepays HOHHOTO JISTUPOBAHHUS
13 | TexHomoruueckas onepanus MOJICKYISAPHO-Ty4eBON SMHUTAKCUH
14 TexHOIOTHS U3rOTOBIEHHS MTOJIEBBIX TPAH3UCTOPOB C 3aTBOPOM, U30JIMPOBAHHBIM OT KaHana: p-N-
MIePEeX0JI0M
15 TexHOIOTHS U3rOTOBIEHUS MOJIEBBIX TPAH3UCTOPOB C 3aTBOPOM, H30JIMPOBAHHEIM OT KaHala: IH-
AIIEKTPUKOM
16 TexHomorrs U3rOTOBIEHHUS MOJIEBBIX TPAH3UCTOPOB C 3aTBOPOM, U30JUPOBAHHBIM OT KaHaJIa: mepe-
XO0JIOM METAJLI - MTOJIYIPOBOTHUK
17 | TexHomorus u3rotopicHus 6a30BLIX meMeHTOB PTJI.
18 | Texuomorus u3roropieHus 0a30BbIX deMeHToB I TJI.
19 | TexHomorust u3rotToBIeHUs 6a30BBIX AIEMEHTOB BbICOKONOporoBoii J{TJL.
20 | TexHOMOrHs U3rOTOBJIEHHUS 0Aa30BBIX 3JIEMEHTOB MajoCHTrHaNbHON TTJI
21 | TexHosorust u3rorosieHust 6a3oBbix 3ementoB TTIIII.
22 | TexHonorus u3rotosieHus 6a30Bbix dementoB ICJI miss UMC
23 | TexHOJOTHsI H3rOTOBJICHHUS 0a30BBIX 3JEMEHTOB MajocurHanbHoi DCJI .
24 | TexHONOTHS U3TOTOBIEHHS 0a30BBIX 1eMeHTOB N-MOIT J0THKH.
25 | TexHOJOTHsI H3rOTOBJIEHUS OA30BBIX 3JIEMCHTOB JIOTHKU C HHXKEKIIMOHHBIM [TUTAHUEM.
26 | TexHosorust H3roToBiaeHUs 6a30BbIX 37eMeHTOB KMOIT s10THKH.
27 | TexHONOrUs U3rOTOBJIEHUS 0a30BBIX 37eMeHTOB Mell JToruKy.
28 | OcHOBHBIE XapaKTEPUCTUKH M ITapameTpsl aHaaoroseix MMC.
29 | CxemoTexHHKa BXOIHBIX KackaaoB aHanoroBbix UMC (auddepeHiranbHbie YCHITUTEH).
30 | CxemMoTexHHKA BBIXOJHBIX KackaaoB aHaaoroBbix UMC (0HOTAKTHBIE M JIBYXTAKTHBIE).
31 | CxemoTrexHuKa peoOpa3oBarTelieil ypoBHs HANPSKEHHS U HCTOYHUKOB TOKA.
32 | CxeMOTeXHHKA KaCKaI0B YCHJICHHS HAMPsDKEHHsT B aHaIoroBeix UMC, koppekims AUX.
33 | CxeMOTeXHHKA OJJHOTAKTHBIX BBIXOIHBIX KACKa10B aHAIoroBeix UMC
34 | CxeMOTeXHHKA JBYXTaKTHBIX BBIXOJHBIX KaCKaJI0B aHaioropsix UMC
35 | CxemoTexHHKa IpeoOpa3oBaTelicii ypOBHsI HAITPSKEHHSI
36 | CxeMOTEXHHMKA HCTOYHUKOB ToKa B UMC
37 | Monuas koppekims AUX. ycunurest
38 | Yactuunas koppekims AUX. ycunurens
39 | Dddexr pacmerenus dpas
40 | XapakrepucTuku U napamerpsi Jornueckux MMC.
41 | CxeMOTEXHMKA M3TOTOBJIEHHUS 6a30BBIX dmeMenToB PTJI.
42 | Cxemorexuuka 6a30BbIX 31eMentoB JJTJI.
43 | CxemoTexHHKa 6a30BBIX HIEMEHTOB BHICOKOMOpOroBoit JITJI.

44

CxemorexHuKa 0a30BbIX diIeMeHTOB Maiocuraainbaoil TTJI




Ne
u/n Bonpocsl k 3k3ameny
45 | Cxemotexuuka 6a30Bbix 3iementoB TTJIIII.
46 | CxemorexHuka 0a30BbIx ueMeHToB DCJII s UMC
47 | CxemoTexHHKA 0a30BBIX 3JIEMEHTOB MajocurHanbHOH DCJT .
48 | CxemoTexHuKa 6a30BbIX 37eMeHTOB N-MOII ToruKH.
49 | CxemoTexHHKA 0a30BBIX JIEMEHTOB JIOTHKH C HHXKCKIIMOHHBIM TTUTAHUEM.
50 | Cxemortexuuka 6a30BbIx 3meMenTOoB KMOIT jToruKw.
51 | Cxemorexuuka 6a30BbIX 251eMeHTOB Mell JTOrHKH.
52 | Cxemotexuuka 6a30BbIx ameMenToB TTJI Masoli cTerneHn HHTErpaui
53 | Cxemorexnuka 6a30BbIX 371eMeHTOB p-MOII JTOrvKH.
54 | CtpykTypa 1 IPHHIMIT IHCTBHS IPHOOPOB C 3apsI0BOH CBSI3BIO.
55 | Crpykrypa u NpHHIMIT IHCTBHS IPHOOPOB HA MOBEPXHOCTHBIX aKyCTHUYECKHUX BOJIHAX.
56 | CrpykTypa v IPHUHIMIT IHCTBHS TPHOOPOB HA MMIMHIPHYSCKUX MArHUTHBIX TOMEHAX
57 | ®@yHKIMOHAIBHBIE CXEMBI U KJIACCH(PHUKAIIKS MUKPOCXEM MAMSTH.
58 | Sueiiku MukpocxeM mamsTu guHamudeckoro Tuma (O3Y, I13Y).
59 | Sueiiku MukpocxeM mamstu craruueckoro tuna (CO3Y) Ha GUITONAPHBIX TPAH3HCTOPAX.
60 | SAueiiku MuKpocxeM mamsTu cratndeckoro tuma (CO3Y) Ha MoJeBbIX TPAH3UCTOpaXx.
7.3.2. Kputepuu U HOPMbI OLEHKH
®opma nposeaeHUs
Ceccusn IPOMEKY TOUHOM Kputepun u HOpMBI OLIEHKH
arrecranuun
3 SK3aM€eH «OTIIMYHOY Crynent Habpan 85- 100 6annos
110 UTOTY U3yUYEHUS TUCIUTTUHBI
B CEMECTpE.
«XOpOIIIO» Crynent Habpan 70- 84 6amios

10 UTOTY U3YYCHUS JUCIUTUTAHBI
B ceMecTpe.

«YHAOBJICTBOPUTCIIBHO»

Crynent Habpan 55- 69 6annos
M0 UTOTY U3yYCHHS JUCIUTUIAHBI
B CEMECTPE.

«HECYHOOBJICTBOPUTCIIBHO»

Crynent Habpan 0-54 Ganos o
UTOTY U3y4YCHHS JUCIUTUINHBI B
ceMecTpe




8. YueOHO-MeTOAMYecKOe U MH(POPMAITMOHHOE o0ecnieYeHne TUCIUIIIMHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuK, ydeOHOE

KoaudecTBo B
HAy4HOIi 0n0-

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus Juoreke /
n/n MeToIMYecKoe nocooue,
HaumeHoBaHue
NPAKTHKYM, AP.) 3EC

1 | Epumos N.E., Kossips 1.51. | OCHOBBI MUKPO3JIEKTPOHUKHU y4EeOHUK 2016 1

2 Turne V, lenk K. ITonynpoBonHukoBas cxemorexHuka. Tom [ | yue6. mocobue 2017 OBC «IPRbooksy»

3 | Turue YV, Hlenk K. ITonynpoBonHukoBas cxemorexHuka. Tom Il | yue6. mocobue 2017 ObC «IPRbooksy»

8.2. JlonosiHuTEIbHAS JIMTEPATypPa
Tun (yueOHUK, yueOHOE KOHH%STBO °
HAy4HOIi 0n0-
Ne nocoodue, yueOHoO-
ABTOpBI, COCTABUTEIH 3arsiaBue (3aroJioBOK) I'ox u3panus Juorexe /
n/n MeToIMYecKoe mocooue,
HaunmeHoBaHue
NPaKTHKYM, JP.) 3EC
1 | CmupHnos O. A. OCHOBBI MUKPORJIEKTPOHUKH ¥ MUKPOIIPO- | yued. mocobue 2013 3BC «Jlanb»
LIECCOPHOW TEXHUKHU
2 | Knanosa H.B MHEKpOIJIEKTPOHUKA 71a0.MPAKTUKYM 2014 9BbC «IPRbooksy»
3 | A.A. Kosanenko, M. 1. OCHOBBI MUKPO3JIEKTPOHUKI yueb. nocobue 2006 11
[leTponaBiOBCKUI.
4 | ABaeB H.A.: s paauo- OCHOBBI MUKPO3JIEKTPOHUKHN yueb. nocobue 1981 70

TexH. crell. By30B / H.A.
Asaes, 10.E. Haymos, B.T.
®ponkuH. - M.




8.3. [lepeuens npodeccHoOHATBHBIX 023 JAHHBIX U HH()POPMAIMOHHBIX CIPABOYHBIX
CUCTEM
- Kypnan «CusoBasi 3eKTpOHHKa» [ DIEKTPOHHBIN pecypc] : Hayd. KypH. / — DIEKTPOH. KYpH.
— Mocksa, Cankr-IletepOypr. — Pexxum gocTyna K skypH.: http://power-e.ru/

- WebofScience[ DnekTpoHHBIN pecypc] : MyIbTUIUCIMIUIMHAPHAS pedepaTuBHas 0a3a JaHHBIX.
— Philadelphia: ClarivateAnalitics, 2016— . — Pesxxum moctyna : apps.webofknowledge.com. —
3ar. ¢ akpana. — 3. pyc., aHr.
- Scopus[Dnekrponnsliii pecypc] : pedeparuBhas 6a3a manusix. — Netherlands: Elsevier, 2004 .
— Pexxum moctyma : SCOpUS.com. — 3arii. ¢ 3kpaHa. — 3. pyc., aHrJL.

- Elibrary[ DnexTpoHHBIi pecypc] : Hay4dHas 3eKTpoHHas Oubnmoreka. — Mocksa : HOb, 2000—
. — Pesxxum noctymna : elibrary.ru. — 3ari. ¢ skpana. — fI3. pyc., aHri.

8.4. IlepeueHb NpOrpaMMHOro obecrevyeHust

Ne Hanmenosamme IO PexkBHU3HUTHI )IOFOB?pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok neit-
WinPro 10 RUS Upgrd OLP NL Acdmc CTBHS — OECCPOYHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpox
JICHCTBUS — OECCPOUHO
2 | Crynenueckas Bepcust nporpammel Micro- freeware, 6eccpouno
CAP 12
3 | Iporpamma Pclab2000 0eccpouHo

HHsI 00Pa30BaTeJILHOIO MpPoIecca Mo JMCHHILINHE

8.5. Onucanne MaTepuaJbHO-TEXHUYECKOH (a3bl, HEOOXOIMMON /ISl OCYIIIECTBJIe-

Ne
n/n

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, J1a00paTopHii, MACTEPCKHUX U
ApP. 00bEKTOB /11 IPOBEICHUs IPaAKTHYe-
CKMX U JIA0OPATOPHBIX 3aHATHI, TOMellle-
HMI 1JI51 CAMOCTOATEJIbHOM padoThI 00y-
YAKIHUXCH (HOMep ayAMTOPHH)

IlepeyeHb 0OCHOBHOTO 00OPY/I0BaAHUSA

3- 405

Aynuropus Be6-KOHpEpeHIUH.

VYuebHas ayIuTOpUs 1J1s POBEICHUS 3aHs-
THW JIEKIIMOHHOI'O THUIIA.

VYuebHas ayIuTOpUs 1J1s POBEICHUS 3aHs-
THW CEMMHAPCKOTr0 THIIA.

VYuebHas ayTuTOpHs Ui KypCOBOTO MPOEK-
TUPOBAHUSI (BBIMOJIHEHUSI KYPCOBBIX padoT).
VYuebHas ayIuTopus Ui IPOBEICHUS IPYII-
MOBBIX U UHIUBUyaIbHBIX KOHCYJIbTALIUM.
VY4ebHas ayIuTOpUs Ui IPOBEICHHS 3aHs-
THA TEKYLIEro KOHTPOJIA U MPOMEXKYTOUHON
aTTecTaluu

Crou npenoaaBaTenbCKui, dKpaH TEIEBU-
3UOHHBIN, pOYyTEp, CTOMKA IS TEIEBU30-
pa, BeO.KaMepa, TpaHCIapaHT-TEePeTsHKKA,
IMPMa,HAYIIHUKH, KOMIIBIOTED C BBIXO-
oM B MHTEpHET.

I'-401 TlomemieHue Ij1d CaMOCTOSTEINb-

HOM paboThl 00yYarOIIUXCS

CTOJ'II)I, CTYJIbsA, KOMIIBIOTCPbI

2-407
Aynuropus Be6-KOHpEpeHIUH.
YyeOHast ayTuTOpus AJIsl IPOBEICHHS 3aHS-
THH JIEKITMOHHOT'O THIIA.
YyeOHast ayIuTOpus AJIs IPOBEICHIS 3aHSI-

Crou mpenoaaBaTeabCKUN, 3KpaH TEJIEBU-
3UOHHBIN, POYTEp, CTOMKA I TEIEBU30-
pa, BeO.kaMepa, TpaHCIapaHT-TIepeTsKKa,
IMpMa,HAYIITHUKH, KOMIIBIOTEP C BBIXO-
oM B IHTEpHET, XpOoMaKken



http://power-e.ru/
http://apps.webofknowledge.com/
http://scopus.com/
http://elibrary.ru/

n/n

HaumeHoBaHue 000pPy10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, J1a00paTOPHii, MACTEPCKHUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs PaKTH4e-
CKHX 1 JIAa00paTOPHBIX 3aHATHIA, OMellle-
HUMH VISl CAMOCTOSITEJIbHOM PadoThI 00y-
YAKIIUXCS (HOMep ayIMTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

TUH CEMUHApPCKOTO THUIIA.

Y4eOHast ayTuTOpus AJIs KYpCOBOTO MPOCK-
TUPOBaHUS (BBITIOJIHEHHSI KyPCOBBIX padoT).
Y4yeOHast ayTuTOpUs AJIs IPOBEIACHUS TPYII-
MIOBBIX U MHIUBUIYaJIbHBIX KOHCYJIBTAIUH.
Y4eOHast ayTuTOpUs AJIs IPOBEICHIS 3aHS-
TUH TEKYIIETO KOHTPOJIS U MPOMEXYTOUHON
aTTecTaluu
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