MHMHOBPHAYKH POCCHUH
(epepanbHoe rocyiapcTBeHHoe 010/pkeTHOe 00pa3oBaTe/IbHOE yUpeX/ieHHe BBICLIero 00pa3oBaHust
«BanTuiickuii rocyiapcTBeHHbIi TexHuueckuii yuusepcuter «<BOEHMEX» um. [I.®D. YcTuHoBa»
(BI'TY «BOEHMEX» um. [I.®. YcruHOBa)

YTBEPXIARO
IekaH dakynsreta

Crpaxos C.1O.

« » 20__

PABOYAS ITPOI'PAMMA TN CHOUITVINMHBI
OPU3SNYECKHUE OCHOBBI MUKPOJJIEKTPOHUKH

Hanpas/ieHue/criejia/1bHOCTb OATOTOBKH

15.03.06 MexaTpoHuKa U po6G0TOTeXHHKA

Crieniain3anusi/npo¢uib/mporpaMMa noAroToBKH MexaTpoHuKa

‘YpoBeHb BbICILIero 00pa3oBaHHs BakanaBpuar

®opma obyuenus OuHas

®dakynbTeT W NHdopMaliioHHbIX H YIPaB/IAKIIHNX CHCTEM

Beinyckaromas Kadeapa

Kadeppa-pa3padoTuuk padoueii nporpaMmsl

N8 CUCTEMBI ITPUBO/JOB, MEXATPOHUKA 1 POBOTOTEXHUKA

14 PAIMOSIEKTPOHHBIE CUCTEMBI YIIPAB/IEHUSA

a YACHI (110 Ha/IMYHI0 BU/IOB 3aHATHIA) °

5 E a AYJUTOPHBIE 3AHATHUA CAMOCTOATE/IBHASI PABOTA 5
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBUY C TPEBOBAHUSIMU ®EJEPAJTIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOT'O CTAHJAPTA BBICIHIEI'O OBPA3OBAHUS (@I'OC BO)

15.03.06 MexaTpoHHKa U POOOTOTEXHHKA
roj Habopa rpymmer: 2025
Iporpammy cocTaBui:
Kadezpa 14 PAJMOSJIEKTPOHHBIE CUCTEMBI YIIPABJIEHUSA

Speirun [Imutpuii MuxaiinoBuuy, CTapLIMi Nperno/aBare/ib

ITporpamMma paccMOTpeHa

Ha 3acefiaHuy Kadepbl-pa3paboTunka

paboueii nporpammel 14 PATMOS/IEKTPOHHBIE CUCTEMBI YITPAB/IEHW ST
3aBepytomuii Kadezpoii Crpaxos C.1O., f.T.H., mpod.

ITporpamMma paccMOTpeHa

Ha 3ace/lJaHWH BhIITyCKarollel Kadeapsl

18 CUCTEMBI ITPUBOJIOB, MEXATPOHNKA 1 POBOTOTEXHUKA

3aBepytoiuii kadeapoit Craxxkos C.M., A.T.H., ipoc.
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PABOUYA{ ITPOI'PAMMA JUCIHUITI/TAHBI
PU3NYECKHWE OCHOBbI MUKPOJJIEKTPOHUKHU

Paspesibl paGoueii mporpaMmal

1. JEJIN OCBOEHUA OVCLHATIINHBL

2. MECTO IMCHUIIIVHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXKAHUE JVICIUITJIMHBI

4. ©®OPMbI KOHTPOJIA OCBOEHMA JNCHUIT/IMHBI

5. YYEBHO-METOAMYECKOE 1 ”YHOOPMAILIMOHHOE OBECIIEYEHUE OVCLHUTIIVTHBI
6. MATEPAJIbHO-TEXHUYECKOE OBECITEYEHME JUCHWIT/IAHBI

ITpunoxenus K padoueii nporpaMme JJUCIUIIHHbI
¢ IIpunoxenue 1. AHHOTaLus paboueii porpamMmbl

o T[Ipunoxenue 2. TexHonoruu ¥ GopMbl 0OyUeHwHst
o [Ipunoxenue 3. PoH/BI OLIEHOUHBIX CPE/CTB



1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI
Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

ITK-1.5 — CriocobeH MMpOeKTUPOBaTh, MPOrPAMMHPOBATh, OT/IAXKUBATh M HACTPAUBAThL 3/IEKTPOHHBIE OJIOKM W MHKPOIMPOLIECCOPHBIE CHCTEMbI
yTIpaB/IeHHs! MeXaTPOHHBIMHU ¥ POOOTOTeXHIYECKUMH CHCTeMaMH

CDOPMI/IPOBBHI/I}O KOMHETeHL[Hﬁ CIIY)KUT JOCTHXKEeHHe C/1eJYIOLIUX pe3y/bTaTOB o6pa30BaH1/m:
IIK-1.5

3HAHUA:
TIPUHLIUI AeHCTBUS, (pr3rUeCcKre TIPOLieCcChl, KOHCTPYKLIWS, MaTepyasbl 3/IeKTPOHHOM TEXHUKH U UX 371eKTpo(dr3nuecKrie CBOWCTBa,

TEXHOJIOTUM M3rOTOBJIEHHS] 3TeKTPOHHBIX TPHUOOPOB, XapaKTePUCTHKH W TapaMeTphbl IOTyNPOBOJHUKOBBIX AWOAOB, OWIONSPHBIX U
T10JIEBBIX
TPaH3KUCTOPOB, (POTO3TEKTPHUECKUX U U3/TyUaTe/IbHbIX ITPHOOPOB;

YMeHusi:
aHa/mM3 paboTkl CXeM, COZePIKALLMX TTOTYTIPOBOJHUKOBBIE 37IEKTPOHHBIE MPUOOPBI, aHA/IN3 XapaKTepPUCTHK MOTyPOBOAHUKOBBIX

3/IEKTPOHHBIX TPHOOPOB;

HABbIKU:
orpe/ie/ieHHe OCHOBHBIX XapaKTePUCTHK 3/IeKTPOHHBIX TPUO0OPOB, UCC/Ie/j0BaHHEe PAa3/IMYHbIX CXeM BKJ/IFOUEHHUS 3/IeKTPOHHBIX IPUOOPOB,

MO/le/TMPOBaHKe PabOThI CXeM C 371eKTPOHHbIMU rprbopamul B CATIP.
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2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

Iucuunuina ®PU3NYECKUE OCHOBBI MUKPOJ/IEKTPOHUWKMWU siBrisieTcst JUCLUMIUIMHON 00513aTe1bHOM yacT 01oka 1
TIpOrpaMMbl OATOTOBKH T10 HarpasiieHnto 15.03.06 MexampoHuka u pob60momexHUKa.

CogepxaHue  QUCLMIUIMHBI ~ SIBASIETCS  JIOTUMECKMM  Mpofo/bkeHneMm  aucuuiuimH:  ®GHU3UKA, JJIEKTPOTEXHUKA ¢
JJIEKTPOHUKA.

CozeprkaHye JUCLHUIUIAHBI SIBISIETCST OCHOBON st ocBoerust gucuuriii: OCHOBbI COBPEMEHHBIX PAIMOOJIEKTPOHHbBIX
CUCTEM, MUKPOITPOLIECCOPHBIE YCTPOUCTBA CUCTEM YIPAB/IEHVSI, MUKPOIIPOLIECCOPHASI TEXHHUKA B
MEXATPOHUKE Y POBOTOTEXHHKE, 3JIEKTPOHHBIE YCTPOMCTBA MEXATPOHHBIX Y POBOTOTEXHHUYECKHX
CUCTEM.

TIpeziBapuTe/bHblE KOMITETEHLMH, C(OPMUPOBAHHbIE y 00yuarolerocs 0 Hayasua U3yueHusi AUCLIUTUIMHBL:

e OIIK-1 — CriocobeH NpUMeHsITh eCTeCTBeHHOHAyuUHbIe U 0BLIeHH)XeHepHbIe 3HAHHsI, METOJbl MaTeMaTHUeCKOro aHaiu3a 1
MOZIe/IMPOBaHus B MpodeCCUOHANBLHOM AesTeTbHOCTH



3. CTPYKTYPA N COJEPXXAHUE NVCHUIIVINMHBI

OO6i1jast TPY0EeMKOCTb JUCLIUMIIAHBI COCTaBsieT 3 3.e., 108 u.

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI

AyauTOpHBIE 3aHATHS N
B KOHTaKTHOH dopme g%
® om ==
£E §s
a a ="
= o k- Eg g2
o 5 Zs g g
& E E " KHX eHHUIL E ° g i E’ E 3 g H
= & a 4 g g £ gg g
5] a = g3 S "
& E [SR-% =
= %
=
Paspen 1. @u3HyecKHe 0CHOBBI 3/1EKT] T™H OcoGEHHOCTH 3/IeKTPONPOBOAHOCTH TBEPABIX|
Tes1. Kpicraumiueckast pelieTka noynpoBogHHKOB. COOCTBEeHHAst, 9/IEKTPOHHAS U [bIPOUHast IIPOBOAUMOCTD
9 4 T10/TyTIPOBOAHMKOB. KrnaccuuKarys 3/1eKTpUiecKiX IepexofoB. DIeKTPUUeCKHe POL{eCChI IPH OTCYTCTBUN HaNPsDKEHHS 18 10 10 0 8 25
¥ MIPU Ha/TMYNN BHEIITHETo B MPAMOC é 1 obpaTHoC é P b, "
nddy3HoHHast EMKOCTb. DIEKTPUYECKHIT 1 TerIoBOi rpo6on p-n-nepexoza. BosbT-amnepHas XapakTepiucTHKa p-n-
Tepexoja.
Paspen 2. ITonynpoBogHHKOBbIe AHOABI. OOLIIe CBeJeHHsI O TIOYTIPOBOAHNKOBBIX AHOAAX. Bo/bT-aMrepHble
2 4 XapaKTePUCTUKM M ITapaMeTphl MO 10/10B. Bl ITe/IbHbIE CBOHCTBA MOTTIPOBOJHUKOBBIX [JUOf0B. 36 15 8 7 21 25
C OLL1ie CBOFCTBA T10]T] JIMOJI0B.
Paspen 3. BunospHble Tpan3ucTopbl. O61IHe CBeeH s 0 GHITOAPHBIX TPAH3UCTOPAX. YCTPOHCTBO M MIPHHLAI
[ieHCTBHS BGUITOMISIPHOTO TPAH3KMCTOpa. [1apaMeTpbl CXeM BK/IFOUEHHST GUITOMSAPHBIX TPAH3UCTOPOB. CaTHUeCKHH PXXUM H
2 4 CTaTHYeCKye XapaKTePUCTHKH U ITapaMeTpbl GUITOMSPHBIX TPAH3HCTOPOB. KHil PeXXUM 1 KHe 27 13 8 5 14 25
XapaKTePUCTHKH U ITapaMeTpbl GUITOSPHBIX TPAH3MCTOPOB. AKTHBHBII M K/TFOU€BOi PeXXUMBI PabOTHI, YCHTHTE bHbIE
CBOViCTBa GMIIONIPHOTO TPAH3HCTOPA B CXEMe C OBLHM MHTTEpOM.
Pa3};|e/| 4. TlonteBbIe TPaH3HCTOPBI. OGILU/IE CBeJIeHHs O T0JIeBbIX TPAH3UCTOPax. HapaMEprl CXeM BKJIHOYeHHS T10/IeBbIX
TPaH3MUCTOPOB. YCTPOMCTBO M MPUHLUIT JIeHCTBHSI [0/IEBOTO TPAH3UCTOPA C YIIPAB/ISEOLMM P-N-TIEPEX0/jOM. YCTPOHCTBO 1
N 4 IPHHLHT JeFiCTBHSI TI0/IEBOTO TPAH3HCTOPA C 3aTBOPOM CO BT M 1 M 27 13 8 5 14 2
CaTnyecKuii PeXXHM 1 CTaTHYeCKHe XapaKTepPUCTHKM M MapaMeTpbl N0JIeBbIX TPAH3UCTOPOB. [IMHAMUUeCKHH PeXUM 1
/IMHaMHYeCKHe XapaKTepUCTHKH W NapaMeTpbl M0/IeBbIX TPAH3UCTOPOB. AKTHBHBII 1 K/THOUeBOH PeXKUMBbI paGoTbI,
YCUJIUTE/IbHbIE CBOKCTBA [0/IBOr0 TPAH3UCTOpPa C p M B CXeMe C 06LM HCTOKOM.
Bcero 3a 4 cemectp 108 51 34 17 57 100
Bcero no gucumninne 108 51 34 17 57 100
3.2. /TaGopaTopHbIH MPAKTHKYM
Ne Homep 1 HanMeHOBaHUe O0nemMm,
Tema /1a60paTopPHOro NPaKTHKyMa
n/n paspaesna JUCHUIITHHBI ayA. 4acoB,
1 JlaboparopHasi pabora Nel. VicciiejoBaHHe XapaKTePHUCTHK U ITapaMeTPOB MOJTyTIPOBOAHUKOBBIX
Pazgen 2. 3
JIUOZI0B.
[TomyrpoBOAHUKOBbIE =
2 omes JlabopatopHasi pabota Ne2. ViccriejoBaHre BBIMPSMUTENBHBIX CBOWCTB AHOA. 2
3 JlabopatopHast pabota Ne3. ViccrieoBaHye CTabHIM3UPYIOLIMX CBOMCTB JUOJA. 2
4 JTaboparopHasi pabora Ne4. VicciiejoBaHHe CTaTHUECKHX XapAKTEPHUCTHK 1 [TAPaMETPOB 3
Pasgen 3. bumnonsipHble GUIOJISIPHOTO TPaH3UCTOPA B CXeMe C OOLMM SMUTTEPOM.
5 TPaH3UCTOPEI. JlaboparopHasi pabora Ne5. Vicciie/joBaHHe yCHINTEIBHBIX CBOMCTB OUITOJISIPHOTO TPaH3UCTOP B 5
cxeMe C 0BIM SMUTTEPOM.
6 JlaboparopHasi pabora Ne6. VicciiejoBaHHe CTaTHUeCKHX XapaKTePUCTHK U [TapaMeTPoOB 3
Paspen 4. [Tonesbie T10/1€BOT0 TPAH3KCTOPA C YIPABJISIOLIAM P-N-TIEPEX0AO0M B CXeMe C 0OIIUM HCTOKOM.
7 TPaH3UCTOPbI. JlaboparopHasi pabora Ne7. VicciiejoBaHHe yCHINTEIBHBIX CBOWCTB TI0/IEBOIO TPAH3KCTOPA C 5
YTIPABJISIOIMM P-N-TIEPEXOZ0M B CXeMe C OOLIMM HCTOKOM.
Bcero 3a 4 cemecTp 17
3.3. CamocrositesibHas pabora cryaenta (CPC)
Ne Homep 1 HauMeHoBaHue pa3jena O6bem,
CopaepikaHue yueGHOT0 3aJaHHs
n/n AU CIUIITHHBI 4acoB
1 Pasgen 1. ®usryecKyrie OCHOBBI VisyueHHe MaTeprasIoB IO pasfie/ly C UCTO/Ib30BaHHeM pPeKOMeHyeMoi 8
3/IeKTPOIPOBOHOCTH NOTYIIPOBOJHUKOB. JIUTepaTypbl.
7 V3yyeHue MaTepHasIoB 110 pas/iesly 1 MOATOTOBKa K JlaboparopHoii pabore Nel ¢ 5
HCITI0/Ib30BaHNeM PeKOMEeH/yeMOM JINTepaTyphbl.
3 OcopmiieHHe 0TUéTa O BBIMOJIHEHUH 1abopaTopHOi paboTh! Nel. 1
4 Boinonuenue tecra Nel. 1
5 V3y4eHue MaTepHasIoB I10 paszieTy ¥ IOATrOTOBKa K J1aboparopHoii pabore Ne2 ¢ 5
HCII0/Ib30BaHUEM PeKOMeH/yeMOoMH INTepaTyphbl.
Paszen 2. [TonynpoBOJHUKOBbIE JUO/BI. " =
6 OdopmiieHre 0TYETA O BBITIOTHEHUH JlabopaTtopHoii paboThl Ne2. 1
7 BeironHeHue tecta Ne2. 1
8 V3yuyeHne MaTeprasIoB 110 paszesy ¥ IOATrOTOBKa K jlaboparopHoit pabore Ne3 ¢ 5
HCII0/Ib30BaHKEeM PeKOMeH/lyeMOoM IuTepaTyphbl.
9 OdopmiieHHe 0TYETA O BBITIOJIHEHUH JlabopaTtopHo paboThl Ne3. 1
10 BoinonHenue Tecta Ne3. 1
1 Vi3yueHre MaTepyasioB 10 pas/iesiy U MOATr0TOBKaA K siaboparopHoii pabote Ned ¢ 5
HCII0/Ib30BaHUEeM PeKOMeH/lyeMOM JINTepaTyphbl.
12 Boironsenue tecta Nob. 1
Vi3yueHre MaTepyasioB I0 pasiesiy U MOATr0TOBKaA K saboparopHoii pabote Ne5 ¢
13 |Pasgen 3. BunossipHble TPaH3UCTOPBI. Y P bazaesy A paTop p 5
HCII0/Ib30BaHUEeM PeKOMeH/lyeMOMH JINTepaTyphbl.
14 OdopmiieHre 0TYETA O BBITIOJTHEHHH JIabopaTopHOi paboTh! Ne5. 1
15 OcopmiieHre 0TUéTa O BBIMOJIHEHHUH 1abopaTopHOi paboThl Ned. 1
16 Boinonnenue tecta Ne4. 1
17 V3y4eHre MaTepHasIoB I10 paszieTy ¥ IOATrOTOBKa K J1aboparopHoii pabore Ne6 ¢ 5
HCII0/Ib30BaHKEM PeKOMeH/yeMOoM JINTepaTyphbl.
18 OdopmiieHre 0TYETA O BBITIOTHEHUH JlabopaTtopHoii paboThl Ne6. 1
19 BeironHeHue Tecta Ne6. 1
Paspnen 4. [ToneBble TPaH3UCTOPBIL. -
20 V3yuyeHne MaTepuasIoB 110 paszesy ¥ IOATrOTOBKa K jlaboparopHoii pabore Ne7 ¢ 5
HCII0/Ib30BaHKeM PeKOMeH/lyeMOoM IuTepaTyphbl.
21 OdopmrieHHe 0TYETA O BBITIOJTHEHUH JlabopaTtopHoi paboTsl Ne7. 1
22 BoinonHenue Tecta Ne7. 1

6
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Bcero 3a 4 cemecTp

57

4. ®OPMBI KOHTPOJISA OCBOEHUSA AVCIIAITI/IMHBI

CEMECTP

HEJE/IN CEMECTPA

3

8 9

10

11

12

13

14

15

16

17

4

JIP, Tect

JIP, Tect

P

JIP, Tect

JIP, Tect

Jit3

JIP, Tect

JIP, Tect

JIP, Tect

P

3a4.

YcnoBHbIe 0603HaUEHUS:

[P — nuiarHOCTHUeCKast paboTa;
JIP — naboparopHast paboTa;
Tect — Tecr;
3ay. — 3aueT.

TeKyIuii KOHTPOJIb YCIIEBAEMOCTH CTYAEHTOB [TPOBOAUTCS B JUCKPETHBIE BpeMEeHHbIE MHTEPBAJIbI B CIeAYIOIHX Gopmax:
[UarHoCTUueckas paboTa;
naboparopHas pabora;

TeCT.

IIpoMe)xyTo4Hasi aTTecTalMsi MPOBOAUTCS B popmax:

3ayerT.
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5. YAEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JUCIATUTAHBI

5.1. OcHOBHas MTepaTypa No AUCLMITIMHE:
1. A. B. Kupwuios, A. B. Kocteines, H. [I. SIceneB. . OCHOBBI 3/1eKTpOHUKH. ExatepunOypr: U3za-Bo Ypan. yH-Ta, 2022, 351. pec.
2. A. H. ®népos, C. FO. Ctpaxos, A. A. ®néposa. . DneKTPOHHbIE 1 MUKPO3/IeKTpoHHbIe 1prbopel. CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2021, 351. pec.
3. A. C. Hu3os, A. H. IlITun, K. I. [Ilymaxos. . Dnektponuka. Exarepunbypr: Usa-so YpI'YIIC, 2021, a1 pec.
4. 1. M. Speirus, FO. B. ITetpos. . VccefoBaHue NOMyNpOBOAHUKOBLIX pubopoB B CAITP Multisim. CaHkr-ITetep6ypr: U3a-Bo BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2024, 351. pec.
5. P. A. CBopeHb. . DleKTpOHUKa 1uar 3a marom. Mocksa: IMK Ilpecc, 2020, 351. pec.
5.2. [lononHUTe/bHAS JIUTEpaTypa Mo AUCLUTUINHE:
He TpebyeTcst.
5.3. Ilepuopuueckye U3aHus:

1. Paguorexnrka — XXI Bek.

5.4. TlepeueHb pecypcoB UH(OPMALIMOHHO-TEJIEKOMMYHHUKALMOHHOM ceTd "HTepHeT", He0GXOAUMBIX /ISl OCBOEHHS! JUCLIUILIUHBI, 31EKTPOHHBIE
61O/IMOTeUHBIe CHCTEMBI:

He TpebyeTcs.
CoBpeMeHHbIe NIpoeCcCroHabHbIe 6a3bl JaHHBIX:
1. https://rusneb.ru — HaipioHanbHast anektpoHHas 6ubnuoreka (H3B);
2. https://cyberleninka.ru/ - HayuHast a5ekTponHas 6ubnuoreka « KnbepieHnHka»;
http://www.rfbr.rw/rffi/ru/library - ITonHoTekcTOBast 3/eKTpoHHast 6ubnuoreka Poccuiickoro $hoHza GyHAaMEHTaIbHBIX UCCIeJOBaHU.
WHdopMaLoHHbIEe CIIPAaBOYHBIE CHCTEMBI:
1. Texakcnept — IHpOpMaI[MOHHBIN TOPTa/l TEXHUYECKOTO peryMpoBaHust: Hopmel, paBuita, cTangapTsl PO;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[l TOCToe cobcTBeHHol reHepatyu BT TY
"BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsrantIlntoc- nH$opMaLMoHHBINM MOpPTa MpaBoBOi HH(OpMaLMH.

5.5. ITporpammHoe obecrieueHue:

1. Microsoft Office;
2. NI Multisim - akagemMuueckast Bepcus.

5.6. VIHbopMaLMOHHBIe TeXHO/IOTUH:

B3anMogelicTue ¢ obyyvarorumucs nocpesgcreom MIOC Moodle BT TY «BOEHMEX» um. [I.®. YctuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUAII/INHBI

6.1. JIeKLIIOHHbIE 3aHATHS:

CrielMaTM3UpOBaHHbIe TPeOOBaHMS M0 000PYJOBAHUIO OTCYTCTBYIOT; ayJUTOPHS C TI0CaZ0YHBIMH MeCTaMU 110 KOJIMUECTBY CTYEHTOB;
Jl0CKa.

6.2. JIaGopaTropHbIie 3aHATHS:

1. Microsoft Office;
2. NI Multisim - akagemMuueckas BepcHsi.

6.3. IIpouee:

1. pabouee MecTO TperogaBaTesisi, OCHaI|eHHOe KOMITBIOTEPOM C OCTYTIOM B VHTepHerT;
2. paboure MecTa CTY/IEHTOB, OCHAIIIEHHbIE KOMITLIOTEPAMH C JOCTYIIOM B MIHTepHeT, npejHa3HaueHHbIe [Jist PA0OThI B 3/IEKTPOHHOMN
obpa3oBaTesibHOM cpefe.
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TIpunoxenue 1
K paboueii nporpaMme JJHCLHILTHHBI
PU3NYECKHUE OCHOBBI MUKPOJJIEKTPOHUKHA

AnHoTanus paboueii MporpamMMsI

Mucipmmaa @U3NYECKUE OCHOBBI MUKPOJJIEKTPOHUKU sipisiercss AUCLMIUIMHOW 00s3aresibHOM vactu Onoka 1
MporpamMMbl TMOATOTOBKK 10 HarpaeieHuto 15.03.06 MexampoHuka u pobomomexHukd. [UCLMIUIMHA peanu3yeTcs Ha Qakynasrete M
Nudopmanponssix u ynpassomux ciucreM BI'TY "BOEHMEX" um. [1.®. Ycrunosa Kadenpoii 114 PAIVOS/IEKTPOHHBIE CUCTEMBI
YIIPABJIEHIWS.

[JuciunivHa HaljesieHa Ha GOpPMHUPOBaHKUe KoMnemeHyuil:
ITK-1.5 CriocobeH TpoeKTHpOBarh, IIPOrPaMMHPOBATh, OT/IKHBATh M HACTPaWBaTh 3/I€KTPOHHbIe O/IOKM M MHKPOIIPOL|eCCOPHBIE CHCTEMBI
yIIpaB/IeH!s] MeXaTPOHHBIMHU ¥ POOOTOTEXHUYECKUMH CUCTEMaMH.

COAEP)K&HI/IE AWUCLUIVIMHBI OXBaThbIBa€T KPYyI' BOIIPOCOB, CBA3aHHBIX C IIpUHLUIIAMH pEl6OTI:I T10/TyITIPOBOIHUKOBBIX HPI/IGOPOB pas/immyHoro
Ha3HaueHus .

TIporpamMMoii JUCLUIUIMHBI TIPEAYCMOTPEHBI CJIe/yIOLIHe BUABI KOHTPOJIS:

TeKyLuii KOHTPOJIb YCIIeBAeMOCTH CTY/AEHTOB ITPOBOAUTCS B JUCKPETHbIE BDEMEHHbIe HHTEPBa/IbI B CIeAYIOLHX Hopmax:
e [QMarHOCTHYecKast pabora;
o naboparopHas pabora;

® TeCT.

ITpoMexyToUHAas aTTecTaus IPOBOAUTCS B hopMax:
e 3ayeT.

O611jast TPYA0EeMKOCTh OCBOEHHUST AUCLIMIUIMHEI cocTasieT 3 3.e., 108 u. IIporpaMmoli AWUCLMIUIMHEI TIPeAyCMOTpPEeHE JIeKIIMOHHbIe 3aHATHS (34
u.), naboparopHbiit pakTukyMm (17 u.), camocTositesibHast pabota ctyzgeHTa (57 u).
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TIpunoxenue 2

K paboueii nporpaMme JJHCHHILTHHBI
PU3NYECKHUE OCHOBBI MUKPOJJIEKTPOHUKHA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHMA

PekoMeH/JAI[UHU M0 0CBOEHUI0 AUCLUIIMHBI JJISI CTYA€HTa

TpyA0EeMKOCTb OCBOEHUS JUCLUIUIMHEI cocTansieT 108 u., u3 HUX 51 4. ayAUTOPHBIX 3aHATHH, ¥ 57 4., OTBeZIeHHbIX Ha CAMOCTOSITE/IbHYIO

paboTy cTyzeHTa.

PeKOMEHAaL[I/II/I 10 pacripejesieHuo y‘{EGHOFO BpeMEHH 110 BUJaM CaMOCTOSITe/TbHOMN pa6OTLI W pasfiesiaM JUCLHUIVIMHBI IIpUBEJI€HbI B

Tabsrie.

KOHTpO/Ib 0CBOEHMSI AWCLIMIINHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEeM O TeKylleM, pyOeXXHOM KOHTpOJIe YCIieBaeMOCTH U

MPOME>KYTOUHO# aTTecTaluy 00yYarommxcs.

@DOopMbI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHKS NIPHBe/ieHbI B PUIoKeHNH 3 K Paboueli mporpamme.

HaunmenoBanue padoTbi PexkomeHayemas JiuTeparypa pru(:;nzxoc*rh,
Paspienn 1. dusnyeckue 0CHOBBI 3/IEKTPONPOBOJHOCTH 0/TyNIPOBOJHHKOB.
A. B. Kupunnos, A. B. Kocteines, H. [1. ficeHeB. . OCHOBBI 3/1eKTPOHUKHU:
Exarepunbypr: Y3a-Bo Ypan. yH-Ta, 2022 (rn. 1.1 - 1.4)
P. A. CBopeHb. . JyeKTpoHMKa 1ar 3a mwarom: Mocksa: IMK IIpecc, 2020
M3yueHne MaTeprasoB 10 pasziesny ¢ (1. 9; 5-14)
ACTIOE30RAHHEM DEKOMEHJIYEMOR ITepaTyPhi A. H. ®népos, C. FO. Crpaxos, A. A. ®néposa. . D/1eKTPOHHbIE U 8
: MHKpO3/1eKTpoHHbIe rpubopsr: CI16.BI'TY "BOEHMEX" um. []. @.
YerunoBa, 2021 (ITosynpoBogHUKH, D/IeKTPHUeCKHe I1epexo/ibl)
A. C. Hu3os, A. H. IItuH, K. I. IllymakoB. . JnekTpoHrKa: ExatepunoOypr:
Wsp-so YpI'YIIC, 2021 (rnn. 1.1 -1.2)
Wroro no paspeny 1 8
Paszpen 2. IToynpoBogHHKOBEIE JHOADI.
HM3yueHne MaTeprasoB 10 pasziesly U IOfrOTOBKa
K abopatopHoii pabote Nel ¢ MCTOIb30BaHHEM 5
PEeKOMeH/lyeMOM JIMTepaTyphbl.
OdjOpMHeHHeVOquTa O BRIMONHEHHH P. A. CopeHs. . JneKTpoHUKa war 3a warom: Mocksa: IMK IIpecc, 2020 1
nabopartopHoi pabotbl Nel. (tn. 9; 5— 14)
Brironkerye Tecra Nel. I. M. fIpeirun, FO. B. [eTpos. . VccieoBaHue N0/ynpOBOAHUKOBBIX 1
V3yuenne MarepuasioB 110 Paszesly U OArOTOBKA nipubopos B CATIP Multisim: Cankr-ITetepbypr: 13z-o BI'TY
K s1labopaTopHOii pabote Ne2 C UCIIO/Ib30BaHHEM "BOEHMEX" um. JI. ®@. Ycrusosa, 2024 (1; 2; 3) 5
PeKOMeH/lyeMOol IMTeparypbl. A. C. Hu3os, A. H. llltuH, K. I. IlTymakoB. . OnekTpoHuKa: EkaTepuHOypr:
OdopmiieHre 0TUETa O BBITIOTHEHUU W3p-o YpI'VIIC, 2021 (tn. 1.3 — 1.6; r. 2.2) 1
1abopaTopHo# paboTbl Ne2. A. B. Kupumnos, A. B. Kocrbuies, H. []. SiceHeB. . OCHOBBI 3/1eKTPOHUKHU:
BrinonHeHue tecta Ne2. ExarepunOypr: U3a-Bo Ypai. yH-Ta, 2022 (1. 2.1 — 2.5) 1
Vi3yueHne MaTepuasIos ro pasieny U NOArOTOBKa A. H. ®népos, C. FO. Ctpaxos, A. A. CI)né‘EOBa. . 3neKT£>0HHLIe u
K s1abopaTopHoii pabote Ne3 € HCIO/B30BAHHEM MUKpO3/1eKTpoHHbIe npubopsr: CII6.BI'TY "BOEHMEX" um. [I. @. 5
peKoMeH/iyeMoii JIUTepaTypl. YcruHoBa, 2021 (ITosyripoBOgHUKOBbIE AUOAbI)
OdopmiieHne 0TUYETa O BBITIOJIHEHUU
o 1
taboparopHoii pabotbr Ne3.
BrinosiHeHue tecta Ne3. 1
Wroro no paspeny 2 21
Paspaen 3. BunossipHbie TPaH3UCTOPHI.
syuerme MATepHasIoB 110 pasAesy 1 IOAT0TOBKa A. H. ®népos, C. FO. Crpaxos, A. A. ®néposa. . D/1eKTPOHHbIe U
K naboparop HoM paGore Ned ¢ ncrionb3oBatveM MHUKpO3/1ekTpoHHbIe ipubopsr: CI16.5I'TY "BOEHMEX" um. [I. @. 5
PEKOMEHAYEMOH JIMTEPATypbI. YcruHoBa, 2021 (TpaH3ucTopsl)
Briro/iHeHue Tecra NeS. . M. Speiruy, 0. B. Tletpos. . VicciiefoBaHue MOMyTIPOBOJHHKOBBIX 1
VI3yyeHue MaTepu1asioB 10 pasfieny U MoAroToBKa nipubopos B CATIP Multisim: Cankr-ITetep6ypr: U3a-so BI'TY
K s1labopaTopHoii pabote Ne5 € nCIo/Ib30BaHEM "BOEHMEX" nm. []. @. YctunOBa, 2024 (4; 5) 5
peKOMeH/lyeMOM JIMTepaTypbl. P. A. CBopeHb. . JnekTpoHMKa 1iar 3a marom: Mocksa: JJMK Ilpecc, 2020
OdopMieHHe OTUETA O BBINOTHEHUM (. 9;1-4;15-18; 1. 10; 1 - 22) 1
nabopaTopHoii pa6oThl Ne5. A. C. Hu3os, A. H. IItuH, K. I. llymakoB. . dnekTpoHrKa: ExatepunoOypr:
OdopM/IEHHe OTUETA O BBIIOIHEHNH W3p-Bo YpI'YIIC, 2021 (rn. 3.1 —3.7; t1. 4.1 — 4.2)
naGoparopHoi paGoTs! Ned. A. B. Kupunnos, A. B. Kocteines, H. [l. ficeHeB. . OCHOBBI 3/1eKTPOHUKHU: 1
BhimonHenme Tecra Ned. ExarepunOypr: W31-Bo Ypan. yH-Ta, 2022 (1. 3.1 — 3.4) 1
Wroro no paspeny 3 14
Paszpen 4. ITosieBble TPAaH3UCTOPBI.
V3yueHre MaTeprasIoB 0 pasziesly U IOfrOTOBKA
K naboparop HoM paGore Ne6 ¢ ncronb3oeatveM A. B. Kupunnos, A. B. Koctbuies, H. []. SiceHeB. . OCHOBBI 3/1eKTPOHUKHU: 5
PEKOMEH/YEMOM JINTEPATYPbI. Exarepunbypr: Y3a-Bo Ypan. yH-Ta, 2022 (1. 4.1 — 4.2)
OgopwmiteHre 0TUETa O BBINOTHEHNH A. C. Husos, A. H. IlItuy, K. I IllymakoB. . DnekTpoHuka: EkarepunOypr: 1
naGoparopHoi paGoTsI Ne6. W3a-Bo YpI'YTIC, 2021 (. 6.1 — 6.3)
BeinonHenue tecta Ne6. A. H. ®népos, C. FO. Ctpaxos, A. A. ®néposa. . JneKTpOHHbIe U 1
V3yueHre MaTepHasIoB M0 pasjeny U MoAroTOBKa MHKpO3/1eKTpoHHbIe puboper: CI16.BI'TY "BOEHMEX" um. [I. @.
K naGopaTopHoii pa6oTe Ne7 ¢ CIO/b30BaHUEM YcruroBa, 2021 (TpaH3ucTopsI) 5
PeKOMeHIyeMOM TUTepaTyphbl. . M. Apeiruy, FO. B. ITetpos. . VicciepoBaHye no1ynpoBOAHUKOBBIX
OQopM/IeHHe 0TYETa O BINOIHEHUH riprbopos B CATIP Multisim: Cankr-ITerepbypr: Y3g-8o BI'TY
naGoparopHoit pa6otsl Ne7. "BOEHMEX" um. . ®. YcTuHOBa, 2024 (6; 7) 1
BeinonHenue tecra Ne7. 1
Wroro no paspeny 4 14
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TIpunoxenue 3
K paboueii nporpaMme JJHCLHILTHHBI
PU3NYECKHUE OCHOBBI MUKPOJJIEKTPOHUKHA

®OH/] OHEHOYHBIX CPEJICTB

CDOH'Z[ OLIeHOUHBIX CPe/ICTB, MO3BOJIAOLIME OLIEHUTDL Pe3y/IbTaThbl 06yquI/IH 1o AaHHOI‘/II AUCHUIVIMHE, BKIIFOUAOT B cebst:

e uMarHocTHYeckas pabora

e TeCT;
e saboparopHast pabora;
e 3auerT.

KpuTepun orjeHMBaHusA

JuarHoctuueckas pagora
[uarHoctryeckas pabora npoBoautcs B popme tecta B8 SMOC Moodle:

e IIpU NPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOMPOCOB - He aTTeCTaLys;
e IIpH IIpaBUILHOM OTBeTe Ha 60% BOmpoCoB u Gosiee - arTecTaLysi.

Tect
IIpegycmoTpeHo 7 TecToB.

YcroBus IpOBefieH s TECTOB:

KomiuectBo 3aganuii: 5

BapuaHT 3a/jaHust: MHAMBUAYaIbHbINA

Bpemsi 1 MecTo IIpoBeieHUsT: He OrpaHHueHo Ha IlardgopmMe moodle.voenmeh
Pa3pelieHo MOMBITOK: He OrPaHUYeHO

OrpaHuueHye M0 BpeMeHU: He OrPaHUYeHO

Kputepuu oljeHHBaHUsI TeCTOB:
* TeCT CUMTAeTCs! BBIIIO/THEHHBIM YCIIEelHO, eC/IM BLINO/IHeHO He MeHee 100% 3afaHuii

JIaGoparopHas paGora
IpeaycmoTpeHo 7 1abopaTtopHbIX paboT.

YcoBust IpoBe/ieHkst 1Tab0PaTOPHBIX paboT:

BapuaHT 3a7ianHust: 110 6purasam

Bpewmst 1 MeCTO POBe/IeHUsE: 110 TPpaduKy BO BpeMsi 1ab0opaTOPHOTO 3aHSTHs B KOMITBIOTEPHOM Kiacce Ha myiatdopme moodle.voenmeh
Pa3pel1ieHO MOIBITOK: He OrpaHIYeHO

TpeboBaHust K BHITOTHEHHMIO: 1ab0PaTOPHbIN MPAaKTUKYM, pa3MeléHHbIH Ha riardopme moodle.voenmeh

KpuTepuu orieHrMBaHuMs 1abopaToOpHBIX paboT:
« naboparopHasi paboTa CUNTaeTCs BBINOJHEHHO! YCIEIHO, eC/IH ClaH OTUET O BBIMOJHEHHH J1ab0paToOpHO# paboThI

3auer

OLeHKa MPOCTaB/ISIeTCsI 10 CyMMe 6anyioB, HabpaHHBIX Ha OCHOBAHKH BBITIOJTHEHHsT 00YYarOLIMMCsT KOHTPOIBHO-OLIEHOUHBIX
MEpOTIPUSITHI B COOTBETCTBHH CO IIIKAJION repeBozia 6amioB. OCHOBAHMS U MOPSIOK HauMC/IeHust 6a/UIOB 3a BHITOTHEHHE KOHTPOIBHO-
OL|EHOUHBIX MEPOTIPUATUIN MPUBEJeHbI B TEXHOIOTMYeCKOH KapTe AUCLUILIUHBL.

12
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IMacriopt (oH/A OL|EHOYHBIX CPe/CTB

KYPC

CEMECTP

HaumeHoBaHue Ppa3fiesioB U JUJAKTUYECKHUX eTUHHUL]

BCEI'O

AyauTopHbIe 3aHATHSA
B KOHTAaKTHOH (opme

BCEI'O

Jlekuuu

JlaGopaTopHbIii
NPaKTHKYM

CamocTosTeabHast
pabora cTyaeHToB

dopmupyemasn
KoMIeTeHusA, %

IIK-1.5

HANMEHOBAHMUE
OLIEHOYHOTI'O CPEJICTBA

PBBAGH 1. ®u3nyeckKne 0CHOBBI 3/IGKTPOMPOBOAHOCTH
T0/JIyIIPOBOHHUKOB.

18

10

10

N
(2}

Tect

Paspen 2. ITo/1ynipoBo{HUKOBbIE AHOABI.

36

15

21

N
(2}

JlaboparopHast
pabora,
Tect

Paspen 3. BunonsipHble TPaH3UCTOPEI.

27

13

14

25

JlaboparopHast
pabora,
Tect

Paspaen 4. [ToneBble TpPaH3UCTOPBI.

27

13

14

25

JlabopatopHast
pabora,
Tecr

Bcero 3a 4 cemecTp

108

51

34

17

57

100

Bcero no gucIuninHe

108

51

34

17

57

100

13
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OueHnouyHble MaTepHasbl no guctunanie PM3NYECKHUE OCHOBBI MUKPOJJIEKTPOHUKIN

IIK-1.5 - Cnoco6ex npoeKmupogeamb, Nnpozpammupoeanib, OM/1axcueamb U HACMPAueamsn 371eKMpoHHble 6/10KU U MUKPONPOYeCcCopHble
cucmembl ynpaeneHusi MeXxampoHHbIMU U po6omomexHuyuecKUMU cucmemamu

Ne 1 TIpouwmTaiiTe TEKCT U 3aMUIINTE PA3BEPHYThINA 000CHOBAHHBIN OTBET
KakoBo 3HaueHHe TOKa yepe3 Mo, B Muindamiiepax, eciii VD1 LED_blue, GB1=9V, R1=197Q? ITpou3ssectu MogenupoBaHue B CAITP Multisim. OTE
OKPYIVIUTB JJ0 BTOPOTO 3HaKa I0C/Ie 3ansTon

VD1
X
| =
* Gw‘\GB1 R1 ur1
= H DC 10MOhm

Ne 2 TIpouwnTaiiTe TEKCT U 3aMUIINTE PA3BEPHYThINA 000CHOBAHHBINA OTBET
KakoBo 3HaueHue TOKa KosljieKTopa B Muiavamnepax, eciu VI1 2N3904, GB1=0,85V, GB2=10,2V, R1=220Q, R2=63Q? [Tpou3sBecTy MofieTMpOBaHHE
CATIP Multisim. OTBeT OKpYI/INTB [J0 BTOPOTO 3HaKa MoCJIe 3arsToi

Ib
R1 R2
| —|
DC 1e-090hm
VT1
& GB1 ! > * GB2
+G \ +G \
= |Key=1 - |Key =2
Ube Uce
DC 10MOhm DC 10MOhm

Ne 3 TlpouuraiiTe TeKCT, BbIOepHTe NPaBU/IBHBINA OTBET U 3allUIINTE apryMeHThI, 000CHOBBIBAOLIIME BEIOOD OTBETa
KakoMy pe>kuMy paboTbl OUIO/IIPHOTO TPaH3MCTOPa COOTBETCTBYET INpe/iCTaB/IeHHast TIOPHOCTh HanpsbkeHnH, ecm Uk6=U63?

1. VlHBepcHbIH
2. Otceukun
3. Haceuuenust

4. AKTUBHBIN
Ne 4 TIpouuTaiiTe TEKCT, BEIOepHTe TPABI/ILHBIM OTBET U 3alMILHITE apryMeHThl, 000CHOBBIBaOLIYe BEIOOD OTBeTa
Kaxomy pe>kuMy paboTh! GUITO/ISIPHOTO TPAH3UCTOPa COOTBETCTBYET Ipe/CTaB/eHHasI ITOJISIPHOCTh HanpspkeHUH, ecmu UKO
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1. lHBepcHbIH
2. Orceuku
3. Haceuuenust

4. AKTUBHBIN
No 5 TlpouuTaiiTe TEKCT, BbIOEPUTE MPABH/IBHBIE OTBETHI U 3alTUIIMTE aPryMEeHThI, 000CHOBBIBAIOIIHE BEIOOD OTBETOB

VI3 riepeurc/ieHHbIX BAPHAHTOB BbIOEPUTE CXeMBbI BK/IFOUEHHs OUITOMISIPHOTO TPAH3KCTOPa, KOTOPBIE CII0COOHBI 06ecrieunTs KO3 PHULIEHT YCHIEHNS T10
TOKy Gostee 1.

1. O6wwii s3MHUTTEDP
2. Objast 6a3a

3. Obwwuii KOIIeKTop
4. O6wimii Karof,

5. O61was ceTka

6. O61mmii aHOp,
Ne 6 TIIpounTaiiTe TEKCT, BbIOepUTE NMPABUIIbHBIE OTBETHI M 3alUILKTE apryMeHThbI, 000CHOBBIBAIOLIME BbIOOP OTBETOB

VI3 riepeurc/IeHHBIX BAPHAHTOB BbIOEPUTE CXEMBI BK/IFOUEHHs OUITOSIPHOTO TPAH3KCTOPa, KOTOPBIE CrI0COOHBI 06eCrieunTs KO3 PHULIEeHT YCHIEHNS TI0
HanpspkeHuto 6osee 1.

1. O6wuii s3MUTTED
2. O6mast 6a3a

3. OOwwHii KO/IIeKTop
4. O61wmii Karoy,

5. Ob1jas ceTka

6. O61uii aHOT,
Ne 7 TIpouuTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBUE

Iepes Bamu ycroBHBIe rpaduueckre o603HaueHus auogoB (YI'O) pas3nuuHeix TUNOB B cooTBeTcTBUM ¢ OCT 2.730-73. YcTaHOBHUTE COOTBETCTBHE
MeX/ly HaMMeHOBaHHUSIMU 1 YCJIOBHBIMU rpadruecKiMy 0603HaueHHUSIMH JUOZO0B Pa3/IMUHbIX THIOB. K KaXk/[0# MO3KLMY, /JaHHOH B 1€BOM CTO/0OLE,
rozibeprTe COOTBETCTBYIOLIYIO MO3ULIMIO U3 MPABOrO CTO/OLA.

YIo HanmeHoBanue

1. —El— A. IV0J1 BHINPAMUTETLHBIN

2. —9'— B. Ouop LoTTku

3. B. ®oronuo,

4, I. Cetomuon,

M. Crabunutpox
E. Bapukan
JK. Ivof, TYHHeNbHbIH
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Ne 8 IlpounTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBHE

TMepex Bamu ycrioBHbIe rpaduueckre 0603Hauenus Tpan3uctopoB (YT'O) pasmuubbix THIOB B cootBetcTBHU ¢ TOCT 2.730-73. YcTaHoBUTE
COOTBETCTBHE MeXX/ly HaMeHOBaHUSIMU 1 yCJIOBHBIMU rpadrueckiMy 0603HaueHNSIMU TPaH3UCTOPOB Pa3/IMYHbIX THIOB. K KaXk/[0i o3uLuy, JaHHOH
JIeBOM CTOs101]e, 1oAOeprTe COOTBETCTBYIOLIYIO MO3ULIMIO 13 TIPABOTO CTOJOLIA.

YIo HaumMeHoBaHMue

A. TpansucTop noneBoii N-KaHa/IbHBII C M30TMPOBAHHBIM 3aTBOPOM 00e/JHEHHOTO THIIa

B. TpaH3ucTop moneBoii P-kaHa/mbHBIH C N30/1MPOBaHHBIM 3aTBOPOM 00€IHEHHOTO THIIa

B. Tpan3uctop noneBoii N-KaHa/IbHBII C H307TMPOBaHHBIM 3aTBOPOM 060TalIl|eHHOTO THIa

I". TpaH3ucTOp 11071€B01 P-KaHa/IbHBIN C M30/IMPOBaHHBIM 3aTBOPOM 00OTallleHHOTO THIa

N SR

[. TpaH3ucTop nosieBoii N-KaHa/bHbIH C YNPABSIOIUM P-N IePeX0J0M
K. Tpansuctop 6unossipHbiii Tuna NPN
3. TpaH3uctop buronsipHeii Trna PNP

Ne 9 TIpouuTaiiTe TEKCT U YCTaHOBUTE N0C/IeA0BATEe/IbHOCTh

Hepe/:[ Bamu I10C/1e40BaTe/IbHOCThL 3TallOB Cl)OTO]H/ITOl"paCl)I/IlIECKOFO nporecca. YcraHoBuTe TpaBUJIBHYIO IMOC/Ie0BaTe/IbHOCTDb 3TAaIllOB
(1)0T0nm0rpad)w{ec1(0ro nporecca. 3anuiuTe COOTBETCTBYIOIYIO ITOC/I€0BATE/IbHOCTh LII/I(ilp CJ/IeBa HaripaBo.

1. DkcrionnpoBaHue Gotope3ucta uepes GoToradbaoH

2. HaneceHue ¢oTope3ucTa Ha MOJJI0XKKY

3. TpaBnieHre MaTepraa MOAIOXKKH! B OTKPBITHIX 06/1aCTsIX
4. YpaneHuve ocTaTkoB ¢oTope3uncTa (jeCKYMMHHT)

5. 3ajiyBKa MOJJIOKKH ¥ TIOATOTOBKA IOBEPXHOCTH

6. Paspabotka ¢oTope3sucra (yAaneHHe SKCIIOHAPOBAHHBIX/HEIKCIIOHUPOBAHHBIX YUaCTKOB)
Ne 10 IlpounTaiiTe TEKCT U YCTAHOBHTE T10C/Ie/0BATEIEHOCTD

IMepes Bamu nocnesoBaTebHOCTD 3TaNoB (JOPMUPOBAHUS P-N IIepexo/ia. YCTaHOBUTe NPaBU/IbHYIO [10C/1e/J0BaTe/IbHOCTD 3TaroB (OPMUPOBAHUS P-N
Triepexo/ia. 3aruIiiTe COOTBETCTBYIOLIYIO MOC/Ie/J0BaTelbHOCTh [P C/IeBa Halpago.

1. Muddysus nim HoHHAsT UMITIAHTALYS TPUMecei

2. IToAroToBKa MOBEPXHOCTH KPEMHHUEBOH MOJIOKKH

3. TepMuuecKuid OT)KUT /151 aKTUBALIMU NIPUMeCeit

4. MackupoBaHue 00/1acTel, He MOJ/IXALLHX JIETUPOBaHHIO

5. ®opMHpOBaHKe OKHCHOTO 3alljUTHOTO CJI0S
Ne 11 TlpouuraiiTe TeKCT, BbIOepHTe NPAaBU/IBHBINA OTBET U 3alTMIINTE apryMeHThI, 000CHOBBIBaOLIME BEIOOD OTBeTa
KakoMy pexxumy paboTbI GHITOISIPHOTO TPaH3UCTOPA COOTBETCTBYET MPeJCTaB/IeHHast TIOSIPHOCTh HanpshkeHuit, ecim Uk6>U63?

1. lHBepcHbIH
2. Otceuku
3. Haceuuenust

4. AKTUBHBIN
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Ne 12 IMpouuTaiiTe TEKCT, BbIOEpHTe MPAaBHU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbI, 000CHOBBIBAOLIMEe BEIOOD OTBETOB
VI3 niepeunic/ieHHBIX BAPUAHTOB BbIOEPUTE CXeMbl BK/IFOUEHHs OUITOISIPHOTO TPAH3KUCTOPa, KOTOPbIe He BHOCAT CABHT B (ha3y CUrHana.

1. O6wuii 3MUTTED
2. O6mast 6a3a

3. OOwwuii KO/IeKTop
4. O61wuii Karog,

5. O6iijas ceTka

6. O6ruii aHOT,
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