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Pabouyro nporpaMMmy cocTaBuiIL:
npodeccop, goueHT, 1.T.H. [leBuen B.I1.

(Oonxcrocmy, yuenoe seanue, cmenens, Pamunus 1.0.)

(0omicHocmy, yuenoe 36anue, cmenets, Pamunus 1.0.)

Penen3upoBanue pabouei mporpaMMbl TUCHUTUINHBI:

OtcyTcTBYET

Penienzenr

(OondncHocmy, yuenoe 36atue, cmeners, Pamunus 1.0.)

Pabouas mporpamMma qucuuniauHsl coctaBieHa Ha ocHoBaHMM @PI'OC BO u yueOHoOro miana
HAIpaBJICHUS TTOATOTOBKH (CHEIHUATFHOCTH)
11.03.04 DnekTpoHUKa U HAHORJIEKTPOHUKA

Cpok aeiicTBust padoueil nporpaMMbl IMCUMILIMHBI 10 «31» aBrycra 2029 r.

YTBEPXIEHO

Ha 3acenanuu xadenpsl
[IpomblnneHHas HIEKTPOHUKA

(mporokoun 3acenanust Ne 1 ot «28» aBrycra 2025r.).



1. e ocBoeHMS JUCUMILIHHBI

Ilenb ocBOCHUS AUCLUIUIMHBI — U3YYEHHUE CTYJACHTAMU XapaKTEPUCTHK, IIapaMEeTPOB U
OCHOB IIPOEKTHPOBAHUS U IPUMEHEHUs1 HHTEeTrpalibHbIX Mukpocxem (MMC).

2. Mecto aucuuniaunbl B crpykrype OIIOII BO

JlanHast TUCIUIUIMHA OTHOCUTCS K 010Ky 1 «/{McuurinHbl (MOAYIIN )» HapaBIeHUs
noarotoBku 11.03.04 «OnekTpoHHKa U HAHOAJIEKTPOHHUKA» K 4acTH, (POpMUpPYEMOll y4acTHH-
KaMu 00pa30BaTeNIbHbIX OTHOIICHUH.

,ZII/ICHI/IHJ'II/IHI)I " IPAaKTUKH, HA OCBOCHUU KOTOPBIX 633preTcs1 JaHHasg AUCHUIIIINHA:
(<(I)I/I3I/IK3.», ((BJ'IGKTpOTCXHI/I‘{CCKI/IC MaTCpHraJibl», «OCcHOBEI BHCKTpOHHOI\/'I TCXHUKN), ((HOJ'IyTIpO-

BOJIHUKOBBIE TIPUOOPHI».

,ZII/ICHI/IHJ'II/IHI)I " IPAKTUKH, JJI1 KOTOPBIX OCBOCHUC )IaHHOﬁ JUCIHUITIIINHBI HGO6XO}II/IMO
KaK IMpeAICCTBYIOIICC: 3HeKTpOHHLIe MMPOMBIIIJICHHBIC YCTpOﬁCTBa; OCHOBEHI MHKPOIIPOLCCCOP-

HOU TEXHUKHU.

3. [lnanupyembie pe3yJibTaThl 00yUYeHHUs M0 TUCHUILINHE (YUeOHOMY KypCy), COOT-
HECEHHbIE ¢ IVIAHUPYEMbIMHU Pe3yJibTATAMHU 0CBOEHHS 00pa30BaTeIbHOM NPOrPaMMBbl

dopMupyemMble U

I/IH)]]/IKaTOPLI JOCTHKE-

KOHTPOJINpYyeMble . I[lnannpyemMble pe3yabTaThl 00yUe-
POTHPY HUS KOMIIeTeHUH i Py pesy y
KOMIIETeHIIUH HUA
(Kol 1 HAMMEHOBAHUE)
(KOJ 1 HAUMEHOBAHME)
ITK-5 Cnocoben | ITIK-5.1 3Haer 3HaTh: ocHOBHBIE TpeboBanuss ECKJ]]

pa3pabaThIBaTh MPOCKT-
HYIO U TEXHHYECKYIO
JOKYMEHTaIUI0, 0(hopM-
JSITh 3aKOHYCHHBIC
HPOCKTHO-KOHCTPYK-
TOPCKHE PaOOTHI

TIPUHIIMITBI ITOCTPOCHUS
TEXHUYECKOTO 3aJaHUsI IPU
pa3paboTKe IIEKTPOHHBIX
0JIOKOB

[IK-5.2 Ywmeer uc-
M0JIb30BaTh HOPMATUBHbBIE
Y CIIPaBOYHBIC JIAHHBIC TIPU
pa3paboTKe IPOEKTHO-
KOHCTPYKTOPCKOM
JOKYMEHTalluu

[IK-5.3 Bnageer Ha-
BbIKaMu o(popmIIeHuUs
MIPOEKTHO-KOHCTPYK-
TOPCKOM TOKYMEHTAIIUU B
COOTBETCTBHUH CO
CTaHJapTaMHu

Ha TPOCKTHYI0 M TEXHUYECKYIO
JOKYMEHTAIIMI0 IO aHaJOrOBBIM U
U (POBBIM 3JIEKTPOHHBIM
YCTPOMCTBAM

YMeTh: co3aaBaTh NPOCKTHYIO U TEX-
HUYECKYI0  JOKyMEHTalHio 10
AQHAJIOTOBBIM M LIU(PPOBBIM JIEKTPOH-
HBIM YCTpOiicTBaM

Buiazmers: npakTHueCKMMHU HaBbIKAMHU
paboThI ¢ IPOrpaMMHBIMU [TAKETaMU
CKBO3HOT'O IPOCKTUPOBAHMS B JJICK-
TPOHMKE




4. CTpyKTYypa ¥ coJep:KaHue TUCHUILIMHBI

DopMBbI TEKYLLET0

Moayab Bun . HaumenoBaHnue TeM 3aHATHHA KOHTPOJIfAA (HAMMeHO-
(pazzen) yueOHOoMH (yaebHoii padoThI) Cemectp | O0beM, .| baaabl | UHTEepakTHUB, 4. BANHE OEHOHOro
padoTbI
cpeacTsa)

Monayns Nel Jlex1 Jlexnug Nel 6 2 -
Monyab Ne2 JIab1 JlaboparopHoe 3aHsTHE Nel 6 2 -
Monyib Nel Cpl CaMocTosTelIbHOE U3yueHne mateprana Nel 6 22 -
Moyb Ne2 Cp2 CamocTosiTebHOE H3yUeHHe MaTtepuana No2 6 22 4 -
Moayab Ne2 Jlabla  |JIaGopaTopHoe 3aHsaTHe Ne la 6 2 -
Monyib Nel Jlex2 Jlexnms No2 6 2 10 - KonTpoarHas paboTa
Moayinb Ne2 JIa616  |JIabopaTopnoe 3ansTe Ne 10. 6 2 -
Moyb Ne2 Cp3 CamocTosiTenbHOE H3ydeHue Matepuaia N3 6 22 6 -
Mogyap Ne2 Jla6lB  |JlaGopatopHoe 3aHsTHE Ne 1B 6 2 -
Monayns Ne2 JIex3 Jlexknusa Ne3 6 2 -
Moayinb Ne2 JIablr  |JIaGopatopHoe 3ansitue Ne 1t 6 2 -
Mogyab Ne2 Jla6lg  |JIaGopaTopHoe 3ansTre Ne 11 6 2 -
Moayns Ne2 Jlex4 Jlexnusa Ned 6 2 -
Moyab Ne2 Jlable |JlaGopaTopHoe 3aHsaThe Ne le 6 2 -
Moayab Ne2 | JlaGlx  |JIaboparoproe 3aHsTHe Ne 15k 6 2 -
Moayab Ne2 JIek5 Jlexums Ne5 6 2 10 - KonTpoasHas paboTa
Moayas Ne3 Cp5 CamocrosTensHOe n3ydeHue marepuana Ned 6 22 8 -
Moayab Ne2 Jla613  |JIaGoparopHoe 3ansThe Ne 13 6 2 12 - JlaGopaTopHas pabora
Monaynb Ne3 Cp3 CaMocTosTelIbHOC U3yueHue MaTeprana Ne5 6 22 -
Monyiab Ne3 JIa02a  |JlabopaTopHoe 3aHsaTue Ne 2a 6 2 -
Moyib Ne3 Jlex6 Jlexnms Neb 6 2 10 - KonTpoJsbsHas padota
Mogyab Ne3 J1a626  |JIaGopaTopnoe 3ausatue Ne 20 6 2 -
Monaynb Ne3 JIa62B  |JIabopatopHoe 3aHsTHE Ne 2B 6 2 -
Moayib Ne3 JIa62r  |JlaGopaTopHoe 3aHsaTHE Ne 2r 6 2 -
Moy Ned Cp6b CamocTosiTenpHOE H3ydeHHe Matepuana Neb 6 21,75 8 -
Moaynb Ne4 JIex7 Jlexums No7 6 2 -




DopMBbI TEKYyLLET0

Moayanb B N HaunmenoBanue TeM 3aHATHI KOHTPOJIsA (HAaMMEHO-
yueOHOoM N Cemectp | O0beM, .| baaabl | UHTEepakTHUB, 4.
(pa3neun) (yueOHoii padoThI) BaHHe OLIEHOYHOI0
padoTbl
cpeacTna)
Mogyab Ne3 JIa62x  |JIaGopaTopHoe 3aHsTHe Ne 211 6 2 -
Monyiab Ne3 JIab2e |JIabopaTopHoe 3aHsaThe Ne 2e 6 2 -
Momaynp Ne3 |  Jla62x  |JlaboparopHoe 3arsTHEe No 25k 6 2 12 - JlaGoparopHas paboTa
Moyib Ne4 JIex8 Jlexnmst No8 6 2 10 - KonTpoibsHas padota
TTocemaeMocTn 6 10
6
ITA 0,25
Hroro: 180 100

Cxema pacuyera HTOIrOBOro 0a/1JIa CTAHAAPTHAS: MOJyCyMMa pe3yJibTaTa TecTa, npoBoaumoro 4epes OT, u 0a110B 10 BceM y4eOHbIM
MeponpHUATHAM, PeIyCMOTPEHHbIM B Kypce.




5. O06pa3oBaTe/ibHbIE TEXHOJIOTHH

Ha 51eKIIMOHHBIX 3aHATHUSAX UCIIOJIb3YETCS TPAJUIIMOHHAsE 00pa3oBaTesibHasl TEXHOJIOTHS B
BU/JIE YTEHUS JIEKIIUH.

Koncynpranuu no kypcoBoii paboTe NpoBOJATCS B MHTEPAKTUBHOM (opMme - B BUJE MPO-
OJIEMHBIX CEeMHUHApOB.

[Tpu BBHIMOTHEHUH U 3aIIUTE JJAOOPATOPHBIX PaOOT MPUMEHSETCS TEXHOJIOTHUS KPUTHYECKOTO
MBILUICHUS], TPU KOTOPOIl CTYICHTHI IPOBEPSIIOT U aHATU3UPYIOT MOJTYyYCHHYIO HH(POPMAIUIO B XO-
JIe CpaBHEHUS HKCIIEPUMEHTAIbHBIX JAHHBIX C IMOJYYEHHBIMU KOMITbIOTEPHBIM MOJCIUPOBAHUEM.

6. MeroauyecKkue yKa3aHus M0 OCBOEHHUIO U CIUTIIMHbBI
7. OneHo4YHBIE CpeacTBa

7.1. IlaciopT OLICHOYHBIX CPEACTB

Cemectp Konx koHTpOIMpyemMoii KoMIIeTeHIMU HaumenoBanue
(MM ee YaCTH) OLIEHOYHOI0 CPeJACTBA
6 [IK-5 TecroBbie 3a1aHUs
OTueTsl 110 1abopaTOPHBIM paboTam
IIpoexr
Bompocsl k 3auery

7.2. TunoBble 3a1aHNSI HJIM HHbIE MATEPHAJIbI, HEOOXOIUMBIe 1151 TEKYIIero KOHTPOJIS
7.2.1. KoHTpO/IbHBIE PA0OTHI
Tema 1 TexHomOrMUECKHE MPOLIECCH MHTErPATLHOM JIEKTPOHHOW KOMIOHEHTHOHN 0a3bl

1 [Tokazarenan TEXHOIOTUYHOCTH MUKPOCXEM.

2 CriocoOBbI AMEKTPUYECKON U30JSAIUH 3JIEMEHTOB MOMypoBOIHUKOBBIX UMC

3 Texnonorus usroroniaeHus: ounossipasix NPN- tpanzucropos UMC.

4 Texunonorus usrotosienus PNP- tpansucropos UMC.

5 Texnonorus nzrorosnenust UMC ¢ tpansuctopamu ILloTTku.

6 TexHOI0rrs U3roTOBIEHUS MOJIEBBIX TPAH3UCTOPOB C 3aTBOPOM, U30JIMPOBAHHBIM OT KaHA-
Ja: p-n- IEPEX0JI0M, JUIIEKTPUKOM, IIEPEXOI0M METAII - MOJTYITPOBOTHUK

7 DnexTpuyecKas U30JSIHs 3JIeMEHTOB onynpoBoHUKOBEIX UMC auddysueil k moioxke
00paTHOCMEIIEHHBIM EPEX0J0M

8 DnexTpuyecKas U30JSIHs 3JIeMEHTOB onynpoBoHUKOBEIX UMC auddysueil k komnexTo-
py

9 CrocoOBbI AMEKTPUIECKON U30ISIIH 3JIEMEHTOB OTyNpoBOoAHUKOBEIX UMC auanexTpukoM
10 TexHosornueckas onepamnus BBICOKOTEMIIEPATYPHOU SIUTaAKCUU

11 Texnonoruueckas onepaus 1uddy3uu

12 TexHomornyeckas onepauus HOHHOTO JISTUPOBaHUS

13 TexHonmornyeckas onepauus MOJIEKYJISIPHO-IYYeBOM SMUTAKCUN

14 TexHos10THs N3rOTOBIEHMUS MOJIEBBIX TPAH3UCTOPOB C 3aTBOPOM, U30JINPOBAHHBIM OT KaHa-
Ja: p-n- NepexoioM

15 TexHos10THs N3rOTOBIEHMUS MOJIEBBIX TPAH3UCTOPOB C 3aTBOPOM, U30JINPOBAHHBIM OT KaHa-
Ja: AUDIJIEKTPUKOM

16 TexHos10THs N3rOTOBIEHMUS MOJIEBBIX TPAH3UCTOPOB C 3aTBOPOM, U30JINPOBAHHBIM OT KaHa-
J1a: IEPEX00M METAJLI - MOIYIIPOBOJIHUK

17 OnexTpuyeckas KOMOMHUPOBaHHAs U30JISALUS JIEMEHTOB MOJIYIIPOBOAHUKOBBIX MUKPOCXEM

JAUDBJICKTPUKOM U O6paTHOCMCH_IéHHI>IM p-n- ICPEXOa0M.

Tema 2 OcHOBBI npoekTupoBanus Mukpocxem. Texnonorus PTJI, ATJI, TTJI, 2CJI, UNJI,
MOII, KMOII u MEII noruxu 6a3sl
1 TexHoJIOrHs U3roTOBJIEHNS 0a30BEIX deMeHToB PTJI.
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Texuonorus u3roTosiacHus 0a30BbIX 351eMeHToB I TJI.

TexHomoTHs U3TOTOBJICHUS 0a30BBIX AJIEMEHTOB BhicokomoporoBoi JITJI.
TexHoJI0rHs HU3rOTOBJIEHNS 0A30BLIX dIEMEHTOB ManocuruansHoi TTJI

Texunomorust n3rorosiaeHusa 0a30Bbix dneMmentos TTJIL.

Texnoiorus u3rorosiaeHus 6a3oBoix dneMenToB DCJI gag UMC

TexHOJIOrHs U3TOTOBJICHHS 0a30BEIX AIEMEHTOB MajocurHanbHou DCJI.

Texuonorus U3roToBiacHus 0a30BbIX 351eMeHTOB N-MOII 1orukw.

TeXHOJIOrHs U3rOTOBJICHHS 0a30BEIX PJIEMEHTOB JIOTUKH C MH)KEKIIMOHHBIM ITUTAHUEM.
Texuonorus u3rotopneHus 6a30BbiX deMeHToB KMOII moruku.

Texnomorust U3roToBiacHusa 0a30BbIX d1eMeHTOB Mell noruku.

Tema 3 CxeMOTEXHUKA KAaCKaJI0B YCUJICHUS HAPSKEHUSI, BXOJHBIX U BBIXOJHBIX KaCKaJIOB,

MCTOYHUKOB TOKa, IpeoOpazoBaTesieil ypoBHS HapyKEHUS

0NN KW

OCHOBHbBIE XapaKTEPUCTUKH U MapaMeTpbl aHasiorosix UMC.

CxeMoTexHHMKa BXOHBIX KackagaoB aHamoroBeix MMC (auddepeHnnanbHble YCUTUTENH ).
CxeMOTexXHHKa BBIXOJIHBIX KackaloB aHaoroBeix UMC (0JHOTaKTHBIE U JBYXTaKTHBIE).
CxemoTexHHKa peodpa3zoBaTesiell ypoBHS HANPsKEHUS] U HICTOUHUKOB TOKa.
CxeMoOTexHHMKa KacKaJ0B yCUJIEHUs HanpsbkeHus B aHanorossix MMC, koppekuus AUX.
CxeMOTeXHHNKa OJJHOTAKTHBIX BEIXOJHBIX KackagoB aHaJioroBeix UMC

CxeMOTexXHHMKa JBYXTAKTHBIX BBIXOJHBIX KackagoB aHanoroBsix UMC

CxemoTexHHKa peodpa3zoBaTesiell ypOBHS HAMPSKEHUS

CxeMoTexHHKa UCTOYHUKOB Toka B UMC

[Tonnas xoppexknus AUYX. ycunurens

Yactrnunas koppekuus AUX. ycunurens

Dddext pacuierienus ¢as

Tema 4 OcHOBBI PYHKIIMOHATBHOHN 3JIEKTPOHUKH

CtpyKTypa ¥ IPUHITUII JEHCTBUS PUOOPOB C 3apsIOBOM CBA3BIO.

CTpyKTypa U IPHUHIINII JEHCTBHS MPUOOPOB HA TOBEPXHOCTHBIX aKyCTUYECKUX BOJTHAX.
CtpyKTypa v IPUHIUIT JEHCTBUS MPUOOPOB HA IIMIHHAPUIECKUX MAarHUTHBIX JOMEHAX
OYHKIMOHAIBHBIE CXEMBI U KITACCU(PUKAIUS MUKPOCXEM ITAMSTH.

Sueitku Mukpocxem namsatu guHamudeckoro tumna (O3Y, [13Y).

Sdeiiku MukpocxeM namsitu crarndeckoro tumna (CO3Y) Ha OUMONAPHBIX TPAH3UCTOPAX.
Sueitku Mmukpocxem namsatu ctatudeckoro tumna (CO3Y) Ha MoJaeBbIX TPAaH3UCTOPaX.

[To ucTedeHnn oHOTO YU4eOHOTO Yaca MOATOTOBKH CTYACHT CIaéT MMCHbMEHHBIA OTBET 110

3aJJaHHOMY €My BapuaHTy

Kpurtepum onenku:
Onenka «10 6anIoB» BBICTABISAETCS CTYACHTY, €CIIU B IHCbMEHHOM OTBETE HE COJIEPKUTCA

HU oHOM ommOku. Kaxmas ommOKka CHIYKAET UTOTOBBIN 0alil KOHTPOIBHOW pabOTHl HA CAMHHUILY.

7.2.2. JlabopaTopHblie padoThI:
JlabopaTopHas padora Nel «Macmradupyembie yCHIMTEIH
OTtuéThI 110 JTabopaTtopHOM padote odopmitstoTcst B coorBeTcTBUU ¢ ECKJl 1 mpuHATEIMU Ha

Kaeape TpeboBaHUAMHU K OPOPMIICHHIO OTYETOB

1. TutynbHBINA TUCT ¢ YyKa3aHueM HoMepa rpynnsl 1 U O cryaeHTa U npenoaaBaTess;
2.11enb paboTHI;

3.IIporpaMmma npoOBOJIUMBIX UCTIBITAHUI;

4.CxeMbl HCCIIelyeMbIX YCTPOICTB (cXeM);

5. Tabnupl ¢ SKCIEPUMEHTAIbHBIMU JIaHHBIMH;

6.I'paduku, OCTPOCHHBIE MO HIKCIEPUMEHTAIBHBIM JaHHBIM U OCHMIJIJIOTPAaMMbl CUTHAJIOB;
7.BBIBOABI O pe3yJibTaTaM HUCCIETOBAHUI.

8. CIIMCOK HMCTIONIb30BaHHOM JINTEPATYPHI.

Bomnpocs! 1Jis1 3a1UThI 1200paTOPHOI padoTHI



1. 3anuiuTe BBHIpAXKEHUs, 10 KOTOPBIM OTIPEIeNAtoTCs KO3()(PUIIMEHT yCUIeHus, BXOIHOE U
BBIXO/IHOE COMPOTUBIICHUS] HHBEPTUPYIOLIETO U HEMHBEPTUPYIOIIETO YCUIUTENEH.

2. lony1ieHusi, IpUHUMAEMbIE TPH aHAIN3€ MaCIITAOUPYyEMBbIX YCUITUTEICH.

3. Bung AUX macmtabupyemoro ycunutens, OVY.

4. Kakue ¢akTopsl BIUSAIOT Ha CHIDKEHUE KO PUIMEHTa YCUIICHHUS B 001aCTH HU3KHUX U
BBICOKHX 4aCTOT?

5. Kak OOC BnusieT Ha MoJoCcy NpommycKaHus MacirtabHoro ycunutens? [louemy tak?

6. HaznadeHue 371eMEHTOB UCHOJIb30BaHHBIX B pa0OTE CXEM.

JlabopaTopHas padora Ne2 «McciienoBanue MUKPOCXeM TPAH3HCTOPHO - TPAH3UCTOP-
HOM JIOTHKH»

OTuéTsl N0 1abopaTopHOit paboTte opopmirsitorcest B coorBeTcTBrU ¢ ECKJI 1 npuHATHIMU Ha
kadeape TpeboBaHUAMHU K 0(hOPMIICHHIO OTUYETOB

1. TuTynpHBIN THCT ¢ yKazaHueM HoMepa rpynnsl 1 @O cryaeHTa u npenonasarens;

2.1lenb paboTHI;

3.IIporpaMMa npOBOAMMBIX UCIIBITAHU;

4.CxeMbl HCCleAyEeMbIX YCTPOUCTB (CXeM);

5. TaGnu1ipl ¢ 3KCIIEPUMEHTAIBHBIMU TaHHBIMU;

6.I'paduku, OCTPOCHHBIE M0 SKCIEPUMEHTAIBHBIM JIaHHBIM U OCLIIMJUIOIPAaMMBbl CUTHAJIOB;

7.BBIBOJIBI 11O PE3yJIbTATAM UCCIICIOBAHUN.

8. CIMCOK MCTOJIB30BAHHON JTUTEPATYPHI.

Bonpocs! aJist 3aIMThI 1a00paTOPHOI padoThI

1. 3apucoBats cxemy unBepropa TTJI 155 cepun u 00BACHUTH Ha3HAUCHHUE DJIEMEHTOB
cxembl R1,R2,R3,R4,VD.

2. Yka3arb pexXxUMbI pabOThl TPAH3UCTOPOB CXEMBI ITPH JIF0OOOM HAIPsHKEHUU Ha BXOJE B
nuamnasone 0 — E.

3. OOBACHUTH BUJ BXOJAHOM, MEPEAATOYHOMN U BBIXOJHBIX XapaKTEPUCTUK JJOTHUECKUX
a5eMeHTOB 155 cepun.

4. Ha kakue nmapameTpbl JOTHYECKUX JIEMEHTOB M KaK BJIMSET BETUYMHA CONIPOTUBIICHUS
pesuctopa R3.

IIpouenypa onennBaHusi 1a60paTopHbIX padot Ne 1 u 2

Bonpoce! 11 3ammuTel 1a00paTOpHBIX pabOT MPUBEACHBI B METOANYECKOM nocoduu. JIabo-
paropHasi paboTa cuuTaeTCs 3a4TEHHOM MPU YCIOBUHU BBIITOJHEHUS YKa3aHHbBIX B IOCOOUH pa3jie-
JIOB, MIPaBWJIBHOCTH SKCIIEPUMEHTAIBHBIX U MOTYYEHHBIX KOMITBIOTEPHBIM MOJIETTUPOBAHUEM JIaH-
HBIX, a TAK)KE MPABUIIBHBIX OTBETOB Ha BOIPOCHI 110 TEOPUH, COOTBETCTBYIOIME TEME JIabopaTop-
HOM paboThl. B citydae HempaBWIbHBIX OTBETOB 3alluTa 0T4€Ta noBTropsiercs. KoinuecTBo nmosro-
POB OTPaHUYEHO JIMIIL BpeMeHeM J1a00paTOPHBIX 3aHATHH.

Kpurtepum onenku:

Onenka «12 6ayioB» BBICTABISETCS CTYACHTY IIPH YCIOBUU BBIOJHEHHS YKa3aHHBIX B TIO-
coOuM pa3zienoB, MPABUJIbHOCTH MOJyYEHHBIX JAHHBIX, @ TAK)KE €CJIH JIaHbl IPaBUIbHBIE OTBETHI Ha
BOIIPOCHI 10 TEOPHH, COOTBETCTBYIOIIUE TeMe J1abopaTOpHOI paboThl (1Ba Bompoca). Eciau He naHbl
MIPaBUJIbHBIE OTBETHI HA BOIIPOCHI M0 TEOPUH, COOTBETCTBYIOIINE TeME J1abopaTOpHOM paboThI 3a-
IMTa 0TYETA MOXKET OBITH TOBTOPEHA CO CHM)KEHUEM OIIeHKH Ha 1 6ait (B uTore He MeHee 2).

7.3. OueHo4YHbIe CpeacTBA 1JIsl MPOMEKYTOUHON ATTECTAIIMH 10 HTOTaM OCBOEHUSI AN C-
IUIIJINHBI

7.3.1. Bonnpochbl K MPOMEKYTOYHOM aTTEeCTALUMA

Cemectp 6

Ne

BomnpocslI Kk 3auer
n/n p y

1 | IMokaszarens TEXHOJOTUYHOCTH MUKPOCXEM.

CrniocoOBbl 3JIEKTPUUECKON U30JISIIUH 3JIEMEHTOB MOTYTTPOBOTHUKOBEIX MMC




Bomnpocs! k 3a4ery

n/n
3 | Texuonorus n3rorornenus ounossapasix NPN- pansuctopos UMC.
4 | Texnonorus nsrorosinenust PNP- tpanzucropos UMC.
5 | Texnonorus nzrorosnenuss UMC ¢ tpanzucropamu lloTTkn.
6 TexHOMOTHs N3rOTOBIIEHUS MOJIEBBIX TPAH3UCTOPOB C 3aTBOPOM, M30JIMPOBAHHBIM OT KaHaja: p-n-
MIEPEX0I0M, AUIIEKTPUKOM, MEPEXO0I0M METAILT - TIOTYIIPOBOIHUK
7 DJIeKTpUYECKas H30JISIHUS 3JIEMEHTOB MOy IpoBoHUKOBEIX MMC muddys3ueit k moanoxkke oopar-
HOCMEUIEHHBIM MEPEX0JI0M
8 | Dnexrpuyeckas U30JSIUS SIIEMEHTOB OIynpoBoaHUKoBEIX UMC nuddysueii k KomekTopy
9 | CnocoObI AIeKTPUIEeCKON H3OISAINH 3JIEMEHTOB MOIyIPOBOTHIUKOBHIX UMC nuaneKkTpukoM
10 | TexHonornyeckas onepais BBICOKOTEMIICPATyPHOM SIUTAKCUU
11 | Texnomormyeckas oneparys aupQy3un
12 | TexHonoOTM4eCcKas oneparys HOHHOTO JIETUPOBAHUS
13 | TexHosoruyeckas ornepaiusi MOJICKyJISIPHO-TyYEBOU SIUTAKCUU
14 TexHOIOrNs U3rOTOBJICHHS MOJIEBBIX TPAH3UCTOPOB C 3aTBOPOM, H30JIMPOBAHHBIM OT KaHaja: p-n-
MEPEX0JIOM
15 TexHOMOrNs U3rOTOBIIEHHS MTOJICBBIX TPAH3UCTOPOB C 3aTBOPOM, N30JIMPOBAHHBIM OT KaHAA: JH-
JIEKTPUKOM
16 TexHOIOrHs U3rOTOBJICHHS MOJIEBBIX TPAH3UCTOPOB C 3aTBOPOM, H30JIMPOBAHHBIM OT KaHaja: repe-
XOJIOM METaJUI - TIOJTYIPOBOJIHUK
17 | TexHonorus u3rotToByeHus 6a30BbIX deMeHTOB PTJIL.
18 | TexHOMOTMA M3rOTOBICHUS 0a30BBIX 3eMeHTOB JTJI.
19 | TexHosoOrus U3roTOBJICHUS 0a30BbIX 3JIEMEHTOB BhIcOKOMOporosoi ATJI.
20 | TexHonorust N3roTOBJICHUs 0A30BBIX ANIEMEHTOB MaslocurHabHOM TTJI
21 | TexHonorus u3roropneHus 6a30BbIx nementon TTJIII.
22 | Tex"onorusa usrorosiieHus 6a3oBbix 31eMenToB DCJI g UMC
23 | TexHonOrHMss U3rOTOBICHUA 0a30BbIX dIIEMEHTOB MaocurHanbsHoi DCJI .
24 | TexHonorus U3roToBiIeHUs 0a30BbIX dteMeHToB N-MOII noruky.
25 | TexHonOTHS U3TOTOBJICHUS 0A30BBIX AIIEMEHTOB JIOTHKH C WHKCKIIMOHHBIM ITUTAHUEM.
26 | Texuonorust u3rotosjacHus 6a3oBbiX neMenToB KMOII noruku.
27 | TexHonorust N3roToBJICHUs 0a30BbIX AneMeHTOB Mell noruku.
28 | OcHOBHbIE XapaKTEPUCTUKU U TapameTpbl aHanoroBbix UMC.
29 | CxeMoTexXHHKa BXOIHBIX KackanoB aHanoroseix UMC (muddepeHunanbHbie YCUITUTEIH).
30 | CxeMoTexHHMKa BBIXOJHBIX KackanoB aHajaoroBbeix UMC (0ZHOTaKTHBIE M IBYXTaKTHBIE).
31 | CxemorexHuKa npeodpa3oBaTesell ypoBHs HAPSHKECHUST M HCTOYHUKOB TOKA.
32 | CxeMoTexXHUKA KaCKaJ0B yCUJICHHS HaNpsoKeHus B aHAoroBeix UMC, koppekius AUX.
33 | CxeMOTeXHHUKA OJTHOTAKTHBIX BBIXOJHBIX KAacKaJoB aHanoroBeix MMC
34 | CxeMOTEeXHHUKA JIBYXTaKTHBIX BBIXOJHBIX KackaoB aHajoroseix UMC
35 | CxeMoTexHHUKa peodpa3oBarTesieii ypOBHS HANPSKECHUS
36 | CxeMOTeXHHMKa HCTOYHUKOB ToKa B UMC
37 | Honnas xoppekuns AUX. ycunurens
38 | Yactuunas koppeknust AUX. ycnnurens
39 | Dddext pacuennenus ¢as
40 | XapakTepuCTHKH U mapameTpsl joruueckux UMC.
41 | CxeMOTEeXHHMKA U3TOTOBJIEHUS 6a30BbIX 37eMeHTOB PTJI.
42 | Cxemorexnuka 6a30Bbix dmemeHTOB J[TJI.
43 | CxemoTexHHUKA 0a30BBIX JIEMEHTOB BbICOKOMOporoBoii JITJI.
44 | CxemoTexHUKa 0a30BBIX AJIEMEHTOB MasiocurHabHOU TTJI
45 | Cxemotexnuka 6a30BbIX nementon TTJII.
46 | CxemorexHuka 6a30BbIx dementoB DCJI mis UMC




n/n

Bomnpocs! k 3a4ery

47 | CxemoTexHUKa 0a30BbIX JIEMEHTOB MajiocurnaibHou DCJT .

48 CxemoTtexHuKa 0a30BbIX 31eMeHTOB n-MOII noruku.

49 CXxeMOTeXHHKa 0a30BBIX 3JIEMEHTOB JIOTUKH C HNHXXCKIIMOHHBIM ITUTAHUCM.

50 | Cxemorexuuka 6a30BbIx 351eMenToB KMOII noruxu.

51 | CxeMorexHuka 0a30BbIX 351eMeHTOB Mell toruku.

52 | CxemorexHuka 60a30BbIX 37eMeHTOB TTJI Majiol CTeEHH HHTErPAIlUH

53 | CxemorexHuka 0a30BbIX 3nemMenToB p-MOII noruku.

54 | CtpykTypa ¥ MPUHIIMIT IEHCTBUS TIPUOOPOB C 3aPsAAOBOU CBSI3BIO.

55 | CrpykTypa v NpuHIUN JeiCTBYsI TPUOOPOB HA MOBEPXHOCTHBIX aKyCTHYECKUX BOJIHAX.

56 | Ctpykrypa u nprHIMN JEHCTBUS MPUOOPOB HAa MIMHAPHIECKUX MAarHUTHBIX JTOMEHAX

57 | ®yHKIHOHATBHBIE CXEMBI M KIIaCCU(HUKAIINS MUKPOCXEM TTAMSITH.

58 | fAueiiku mukpocxem namsaTu quHamudeckoro tuna (O3Y, [13VY).

59 | Aueiiku mukpocxem namsTu cratudeckoro tumna (CO3Y) Ha OUIOSPHBIX TPAH3UCTOPaX.

60 | Ageiiku mukpocxem namsaTu cratdeckoro tumna (CO3Y) Ha MONEBBIX TPAH3UCTOPAX.

7.3.2. Kputepuu U HOPpMbI OLIEHKH

®dopma npoBeAeHUs

CeMeCTp NPOMEKYTOYHOM aT- KpnTepnn M HOPMBbI OLIEHKH
TeCTaluu
6 HuddepeHunupo- | «OTIUYHO» Crynent Habpan 85- 100 6anos
BaHHBIN 3a4eT 10 UTOTY M3yYCHUS JUCIIUILTNHBI
B CEMECTpE.
«XOPOIIO» Crynent Habpan 70- 84 6anmoB

10 UTOTY U3YUYCHHS JUCIUTUINHBI
B CEMECTpe.

«YIOBJIETBOPUTEIILHO

Crynent Habpan 55- 69 6amioB
10 UTOTY U3YUYCHHUS TUCIIUTUTNHBI
B CEMeECTpe.

«HEYOOBJICTBOPHUTECIBHO»

Crynent Habpan 0-54 GamioB Mo
HUTOTY U3YUCHUA NUCHUIUINHEBL B
ceMecTpe




8. YueOHO-MeTOoAMYeCcKOEe M HH(POPMALIMOHHOE 00eceuyeHUe TUCIUIIMHBI

Tun (yueOHuk, yuedHoe

KoauuyecTBo B

Ne nocooue, y1e0HO-MeTO- HAY4YHOM OuOIHO0-
ABTOpBI, COCTABHTEH 3arnaBue (3aroJioBoK) Tloa n3nanus
n/n JNYecKoe mocooue, Texke / Hanmeno-
NMPAKTHKYM, JP.) Banue JbC
1 | Edumon MN.E., Kozsipp U.S. | OCHOBBI MUKPORJIEKTPOHUKH yUeOHHUK 2022 9BbC «Jlanby
2 | C. A. Muxkaesa, A. H. bpbl- | DIeKTpOHUKA U CXEMOTEXHUKA yuebHoe nocobue 2023 9BbC
cuH, 0. A. XKypasnesa. «ZNANIUM.CO
M»
8.2. lonosiHUTEIbLHAS JTUTEPaTypa
Tun (yueOHuK, yueOHOe KonunuyectBo B
Ne nocooue, yueOHO-MeTO- HAy4YHOi 0MOIH0-
ABTOpBI, COCTABUTEH 3aryiaBue (3arojioBOK) T'ox n3panus
n/n An4eckoe nmocooue, Teke / Hammeno-
NMPAKTHKYM, JP.) Banne JbC
1 Cwmupnos 10O. A. OCHOBBI MUKPORJIEKTPOHUKH U MHUK- y4e0. mocodue 2013 9BC «Jlanby
POIPOLIECCOPHOI TEXHUKHU
2 | A.A. Kosanenko, M. /1. OCHOBBI MUKPORJIEKTPOHUKH yueb. mocobue 2006 11
[TeTponaBiaOBCKHiA.
3 | ABaeB H.A.: nnist pagwmo- OCHOBBI MUKPOAJIEKTPOHUKH yueb. mocobue 1981 70
TexXH. crell. By30B / H.A.
Asaes, 1O.E. Haymos, B.T.
®ponkuH. - M.
4 | Knanosa H.B MHUKpPOIIEKTPOHHKA 71a0.IPaKTUKYM 2014 OBbC «IPRbooks»
5 Tutue Y, lllenk K. [ToxynpoBoaarKOBas cxemMoTexHuKa. Tom I | yued. mocobue 2019 OBC «IPRbooksy»
6 | Turue V¥, lllenk K. [TomynipoBoiHUKOBast cxemoTexHuka. Towm Il | yue6. mocobue 2019 OBbC «IPRbooks»




8.3. Ilepeuenn npogeccHOHAIBHBIX 023 JaHHBIX M MH(POPMALMOHHBIX CIIPABOYHBIX
cucTeM
- Kypnan «CusnoBasi 3IeKTpOHHKa» [DIEKTpOHHBIN pecypc] : Hayd. )KypH. / — DJIEKTPOH. XypH.
— Mocksa, Cankr-IletepOypr. — Pexxum moctyma K xxypH.: http://power-e.ru/
- WebofScience[ DnekTpoHHBIN pecypc] : MyJIbTUIUCUMIUIMHAPHAS pedepaTuBHas 0a3a JaHHBIX.
— Philadelphia: ClarivateAnalitics, 2016— . — Pexxum goctyna : apps.webofknowledge.com. —
3aru. ¢ skpaHa. — 3. pyc., aHII.
- Scopus[DnexTponnslit pecypc] : pedepatuBHas 6a3a nanusix. — Netherlands: Elsevier, 2004— .
— Pexxum ntoctymna : scopus.com. — 3ari. ¢ 3kpaHa. — S3. pyc., aHri.
- Elibrary[OnexTpoHHblil pecypc| : HaydHas 3JeKTpoHHas Oubmmorteka. — MockBa : HOB,

2000— . — Pexxum noctyna : elibrary.ru. — 3ari. ¢ akpana. — f3. pyc., aHri.

8.4. [lepeyeHb NPOrpaMMHOIro obecreyeHust

N HaumenoBanmue 11O PeKBHIHTEI A0ToBOpa
n/n (naTa, HOMep, CPOK JIeiicTBHUS)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok neii-
WinPro 10 RUS Upgrd OLP NL Acdmc CTBHSI — OECCPOYHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpok
JercTBUSI — OECCPOUHO
2 | Ctynenueckas Bepcus mporpaMMbl Micro- freeware, GeccpodHo
CAP 12
3 | IIporpamma Pclab2000 0ECCPOYHO
4 | Office Standard: norosop Ne 690 ot 19.05.2015, cpok neit-
Office Stdandard 2013 Russian OLP NL Aca- | cTBust — 6eccpoyHO
demicEdition

8.5. Onucanue marepuajbHO-TEXHUYECKOM 0a3bl, HE00XOAUMOM VISl OCYLIeCTBJIe-
HHs1 00Pa30BATEIbHOIO MPOLECCa MO JUCIHUIJINHE

HaumeHoBaHMe 000PYI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U
Ne | nap. 00beKTOB A5 NPOBEEHNs PAKTH e~ Tepeuenn 0CHOBHOT0 050OpyX0BAHHS
N/ | CKHUX M J1a00paTOpPHBIX 3aHATHI, IOMellle-
HUM VISl CAMOCTOSITEJIbHOI PadoThI 00y-
YAKIIHUXCSH (HOMep ayIUTOPHH)
D-512 Jlabopatopus "TBepaoTenbHas dJIeK- CTOJ1bl yUEHMYECKHE IBYXMECTHBIE , CTY-
TPOHHKA, IJIEKTPUUECKHUE 1IENH U CXEMOTEeX- nws, [1K, skpan, mpoexTop, MOAEpHU3UPO-
HUKa'". BaHHBIN cTeHy «JIya 87» , ctenapl nabopa-
Y4eOHast ay TuTOpUS AJIsl IPOBEICHISI 3aHS- topubie MKC-511/a 503, MOHUTOpPBI
TUM CEMUHAPCKOTO THUIIA. Samsung740N , monutopsr LG Flartron,
Y4eOHast ay TuTOpUS Ik KypCOBOTO MPOCKTH- | MOHUTOP Samsung 763mb, MOHUTOD
1 | poBaHMS (BBIMOJHEHUSI KYPCOBBIX PabdoT). Samsung 7508, cuctemHubie O6JI0KH
YyeOHast ay TUTOPUS ISl IPOBEACHHSI microtech , ocummtorpag C1-68, ociu-
TPYIIIOBBIX U UHIMBHUIYAIbHBIX KOHCYNIbTa- | Jutorpad C1-118, sxamro3u.
805051
VYyeOHast aytuTopust AJisl IPOBEICHHUS 3aHsI-
TUWA TEKYLIETO KOHTPOJISA U IPOMEKYTOUHON
aTTeCTallUu.
2-514 Jlabopatopus "IIpombiniuieHHast 35ek- | CTONBI-CTEHABI JabOpaTOpHBIE , CTOJI
TpOHHKA" MPENO0/IaBaTeNIbCKUM, CTYyJbsi C IIIONHUT-
2 paMu, CTyJbsl YYEHHYECKHE, JOCKa ayau-
topHas, ocmmwuiorpagpCl-101 , ocmwm-
morpadC1-112, reaeparopl 3-112/1



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

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaTOPHii, MACTEPCKUX U

Ne | 1p. 00beKTOB /AJis1 NPOBeIeHUS MPAKTHYe-
N IlepeyeHb 0CHOBHOTO 000PY10BAHMS
n/m | CKHMX M JIA0OPATOPHBIX 3aHATHI, TOMellle-
HHI 1JI51 CAMOCTOATEIbHOM padoThI 00y-
Yamuxcs (HoMep ay1uTOPUM)
mr.reiepatopl 3-112 , reneparopl'3-109,
BoJbTMETP(567 , MynpTUMeTpB7-35 na-
o6oparopubiii cTeH-19C16, creHapl HU3Me-
pUTeNbHbBIE, YHHBEpCalIbHBINA J1abopaTop-
HBIU CTEH]I
3-511 VYyeOnas aynurtopus ans npoBefeHust | CTOIbI yueHUYECKUE IBYXMECTHbIE (MOHO-
3aHSATHN JICKITMOHHOTO THITA. Y4eOHas ayqu- | OJIOK) , CTOJBI yUSHUIECKUE TPEXMECTHBIC
TOpHS 17151 TPOBEACHMS 3aHATUIN CEMHUHAp- (MOHOOJIOK) CTOJI IPETOAABATENbCKUM,
CKOTO THITA. Y4eOHast ay TUTOPUS ISl Kyp- CTYJI IPENOoJIaBaTEeNbCKUI, JOCKa ayAUTOP-
3 | COBOTO NPOCKTHPOBAHMS (BBITIOJIHEHUS Kyp- | Has (MenoBasi)
COBBIX paboT). YueOHast ayJUTOpHUs st
MIPOBEICHMSI TPYNIOBBIX M MHAUBUAYAJIbHBIX
KOHCYJIbTAIMi. YueOHast ay TUTOPUS JIJIst
MIPOBE/ICHMS 3aHATUNA TEKYLIEro KOHTPOJIS U
IIPOMEKYTOYHOM aTTECTALUU.
I'-401 ITomemenue a1 caMOCTOSATENBHOM pa-
4 Crodbl, CTYJIbSI, KOMITBIOTEPHI

0O0THI O0YJAIOIITUXCSI
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