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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
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PABOYAS ITPOTPAMMA IUCIUAIL/INHBI
CXEMOTEXHUYECKOE ITPOEKTUPOBAHUE JJ/IEKTPOHHBIX U MUKPOJ/IEKTPOHHBIX
YCTPOUCTB

Pa3gennl padoueii nporpaMMsl

1. IEJIN OCBOEHUA JUCHUIIIIMHBI

2. MECTO INCHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEPXXAHUWE NUCLIUITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHMA JUCLIUITIIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE AMCLUITJIHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE NVCIHUIIIIMHBI

IIpunoxxenus K padoueil mporpaMme JUCIHUTIMHBI
¢ TIpunoxenue 1. AHHOTaIMs paboueit MporpaMmbl

e Tlpunoxkenue 2. TexHonoruy u Gopmbl 00yUeHHsT
o [Ipunoxenue 3. @OHJBI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-1.1 — cnoco6HOCTh pa3pabaTbiBaTh U UCCIEH0BATh 37IeKTPOMeXaHUUeCKHe 1 37IeKTPOHHbIe aBTOHOMHBIE
CHCTeMbl YTIDaBIeHUs [1eHCTBUEM BBICOKOJWHAMUYHBIX OOBEKTOB B YCOBHUSX TOBBILIEHHBIX BHEITHHX
BO3/IeMCTBUI

IICK-1.3 — crnocobHocTe pa3pabarbiBath WH(OPMALIMOHHO-U3MEpPHUTeTbHbIE KOMITIOHEHTbI aBTOHOMHBIX
VMH(OPMAaLIMOHHBIX U YTIPaB/SIOLUUX CUCTEM

DOpMHUPOBaHHIO KOMITETEHI[HUH CITY)KUT JAOCTKEHUE CJIeIYIOIINX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-1.1

3HAHUS:

TIPUHLIUITBI TIPOEKTUPOBAHUS yBTPA3BYKOBBIX, IH/IPOAKyCTUUECKUX MPUOOPOB, B TOM UKC/Ie TIPUOOPOB
KOHTPOJISI KaueCTBa U AUAarHOCTUKU Ha QYHKIIMOHATLHOM YPOBHE;;

CXeMbI Y TIPUHLIUIT paboThl ycuuTeiel, renepartopos, AIITT u ITATT;;

YMeHUs:

C03/1aBaTh TEKCTHI MPOMeCCHOHATBHOTO Ha3HAYEHWs TIPU COCTABJEHHWW OTUYETOB, 0030POB W JIpyroi
TeXHUYeCKOU JOKyMeHTAl[|H 110 CXeMOTEXHUKE;;

pa3pabaThIBaTh U paCCUMTHIBAThL MPUHIUITHABHBIE STEKTPHUECKHE CXeMbI OJIOKOB;;

HaBbIKU:

METO/IaMH pacueTa OT/e/bHBIX 6/I0KOB MPOEKTUPYEMBIX TIPUOOPOB;;

METOJJAMH ONTHMU3ALIMH [apaMeTpPOB MPUOOPOB;.
IICK-1.3

3HAHUS:

TIPUHLIMITBI TIOCTPOEHWSI COBPEMEHHOW aHaJIoTOBOM M IM(POBON TEXHWKM HAa OCHOBE COBPEMEHHOU
3/1eMeHTHOU 0as3kl;;

MeTO/IbI Ta/IbBAaHUUECKOTO Pa3fie/ieH s U3MePUTEe/TbHBIX 1ierleif;;

OCHOBHbIe TeXHUUECKHe XapaKTePUCTUKHM aHA/IOTOBBIX U LIU(PPOAHAIOrOBbIX YCTPOUCTB;;

YMEHUs1:

aHAJTM3UPOBATh U YNTATh CXEMbI IPUOOPOB U CUCTEM;;

OCYIIIeCTB/STH ITPOEKTUPOBAHME TPUHIIAITHAIBHBIX 3/IEKTPUUECKUX CXeM OJI0KOB U TIpUOOPOB;;

JleniaTh 0030p U aHa/IM3 HAyYHO-TEXHUUYEeCKOM nHMOpMaIUHY 110 3aZIlaHHOU TeMe;;

HaBbIKU:

TUTIOBBIMM METO/IMKaMU pacueTa 3/JIeKTPOHHBIX CXeM;;

METO/IAMH TPOEKTUPOBAHUS Y/IBTPA3BYKOBBIX U TH/IPOAKYCTUUYECKUX MPUOOPOB, MPUOOPOB KOHTPOJIS
KauecTBa ¥ MArHOCTUKY Ha (QyHKIIMOHATLHOM YDOBHE;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Ouctuuminia CXEMOTEXHUWYECKOE ITPOEKTUPOBAHUE 3JIEKTPOHHBIX U
MUKPOJ/IEKTPOHHBIX YCTPOYCTB siBisieTcs AUCHUIIAHON 9acTH, (JOPMHpPYeMOoii yuacTHUKaMH
o0pa3oBare/IbHBIX OTHOIIEHUH 0/10Ka 1, TporpamMMel MOATOTOBKY 110 Haripae/ieHnto 27.03.04 ¥YnpaeneHue 8
mexHu4ecKux cucmemax.

CogepxaHve [UCLMIUIMHBL ~ SB/SETCA JIOTUUeCKMM npopopkeHrem  aucuuiivH:  BBICHIASA
MATEMATUKA, ®U3UKA, JIEKTPOTEXHUKA N 3JJIEKTPOHUKA, NTHOOPMAIIMOHHBIE
TEXHOJIOI'MA ! ITPOI'PAMMUWPOBAHMUE.

Copep>kaHue IUCLUIUIUHBI SIB/sieTCsl 0CHOBOM At ocBoeHus1 gucuuiuiid: IPOEKTUPOBAHUE N
MOJAE/INPOBAHUE 3JJIEKTPOMEXAHUYECKUX CHUCTEM, IIPOEKTUPOBAHUE U
MOJAE/IMPOBAHUE PAJIMOJ/IEKTPOHHbBIX CUCTEM, MEXATPOHUKA.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ OIIK-1 — CriocobeH aHa/IM3MPOBaTh 3ajauM MpoheCCUOHATbHOM JesITe/IbHOCTU Ha OCHOBE T0JI0XKEHUH,
3aKOHOB M METOZIOB B 00/1aCTH eCTeCTBEHHBIX HayK U MaTeMaTHK!

¢ OIIK-2 — CniocobeH ¢hopMynMpoBath 3a/jauu podeCcCHOHATBHOM ZIeATeTbHOCTH Ha OCHOBE 3HAHUH,
MPOQUIBLHBIX pa3ze/ioB MareMaTHUeCKUX U eCTeCTBEHHOHAYUHbBIX AUCLUIUIAH (MOAY/ei)

¢ OIIK-6 — CrniocobeH pa3pabarsiBaTh ¥ UCIIO/IB30BaTh aITOPUTMBI M TIPOTPAMMBI, COBpEMeHHEIe
WHQOPMAaLMOHHBIE TEXHOJIOTHH, METOALI M CPeJICTBa KOHTPOJIS, IUATHOCTUKY U yTIPAB/IeHUs], TIPUTOAHbIE
LISt IPAaKTAYeCKOTo TIpUMeHeHus B c(pepe cBoell rpodeccroHanbHON AesiTe/IbHOCTH

e [T1K-94 — cniocobeH K ympap/eHHI0 HH($OpMaLyel 1 JaHHBIMH, TIOMCKY UCTOUYHHMKOB HH(OpPMaLy U
JJAHHBIX, BOCIIPUSITUIO, aHa/IU3Yy, 3allOMUHAHKIO U Ilepejjade HHPOPMALIMK C UCII0/Ib30BaHKeM LU(PPOBbIX
CpeJCTB, a TAKXKe C MIOMOIIIBI0 aTOPUTMOB IpY paboTe C MOoTyYeHHBIMH U3 Pa3/IMYHBIX HCTOYHHKOB
JIaHHBIMH C 1jeJIbI0 3((eKTUBHOIO UCTIO0Ib30BaHUs M10/IyuyeHHOM NH(OpMAaLUY AJIs pellleHus 3aad



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. JyiekTpoHHBIe ycTpoiicTBa. 1.1 IlacCHBHBIE KOMIIOHEHTBI
3 5 9/IEKTPOHHBIX YCTPOMCTB. 1.2 DreKTpoBaKyyMHble npropbl. 1.3 50 24 12 6 6 26 30 30
TTo/rynpOBOHUKOBBIE 37IEKTPOHHbBIE MTPHUOOPEI.
Pa3;1e]l 2. CxeMOTeXHHKA AQHaJ/IOr0BbIX, HMITY/IbCHBIX H l.ll/ltl)poBle
3 5 YCTPOMCTB. 2.1 AHANIOrOBbIe 3/1eKTPOHHBIE YCTPOiiCcTBa. 2.2 VIMIy/IbCHBIE 50 24 12 6 6 26 40 40
1 tudpoBsle ycTpoiictea. 2.3 LipoBble 3aMOMUHAIOL{He YCTPOICTBA U
yCTpO¥icTBa Npeo6pa3oBaHKsl CUTHAJIOB.
Paspen 3. MUKponponjecCOpHbIe KOMILIEKChI H YCTPOHCTBA. 3.1
3 5 OCHOBHBbI€e MOHATHSA, K/1acCU(UKaLUs U apXUTEKTypa MUKPOIIPOLIeCCOPOB. 44 20 10 5 5 24 30 30
3.2 OpHOKpHUCTanbHble MUKpornpoLieccopbl. 3.3 OHOKpUCTaIbHbIe
MUKPOOBM.
Bcero 3a 5 cemecTp 144 68 34 17 17 76 100 100
Bcero no aucuunauHe 144 68 34 17 17 76 100 100
3.2. AyATOPHBII NPAaKTUKYM
Oo0nemMm,
No Homep 1 HaumeHOBaHMe pa3jeia
Tema NpaKTHYeCKOro 3aHATUHA ayp.
n/n JMCLHUTLTUHBI
4acoB
1 WccnenoBaHye MacCUBHBIX 3/IEMEHTOB LIeTIH. 2
. VccnepoBadye 3/1eKTPOBAKYyMHBIX TIPHOOPOB. 2
Pa3gen 1. DnekTpoHHbIe YCTPOUCTBA. A P Yy PUbop
3 Uccnenosanye mosmynpoBOgHUKOBBIX 2
nprubOpOB.
4 NccnenoBanye aHamOroOBBIX 3/1eKTPOHHBIX 2
YCTPOWCTB.
5 Pa3pen 2. CxeMOTeXHMKa aHA/IOTOBBIX, NccnepoBanrie UMITY/TIBCHBIX U LIU(POBBIX 2
WMITY/TbCHBIX U I[U(MPOBBIX YCTPOUCTB. YCTPOMCTB.
6 NccnepoBanue 1udpoBBIX 3alIOMHAHAIOIINX 2
YCTPOKCTB U npeobpa3oBaTesnieli CUTHATIOB.
7 UccnepoBanue MmukpoOBM. 1
OcCHOBHBIe TIOHATUSA, KJIaCCUPUKaLWS U
8 |Pazzmen 3. MUKpOMpoOL|eCCOPHbIe ’ uxary 2
o apXUTeKTypa MUKPOIIPOL|e CCOPOB.
KOMIIJIEKCHI U YCTPOUCTBA.
9 UccnepoBanme oHOKpUCTAIbHBIX 2
MUKPOIIPOL[eCCOPOB.
Bcero 3a 5 cemecTp 17
3.3. JTabopaTopHbIii NPAKTUKYM
Oo0neMm,
Ne Homep 1 HanMeHOBaHue pa3jesia
Tema /1a00paTOPHOro NpPakTHKyMa aya.
n/n JUCIUIINHBI
4acoB
1 WccnenoBanue ycuinTess C OTpULIaTe/IbHOM 7
00paTHOM CBSI3bIO0.
7 Pa3gen 1. DneKTpoHHbBIE YCTPOUCTRA. WccnegoBanue cxeMbl C KOHTYPOM YapHOTO 7
BO30yX/eHHSI.
3 IMopaboTtka 1abopaToOpHbIX pabor. 2
4  |Pa3zgen 2. CXxeMOTeXHUKA aHAIOTOBBIX, |[TopaboTKa 1abopaTopHbIX pabor. 2
5 VIMITY/IbCHBIX ¥ LIUGPOBbIX YCTPOICTB. | AMI/IMTY/HBINA OrPaHUYNTE/Th U BPEMEHHOI 7
CeJIeKTOoP.
6 UccnenoBanue UMITy/IbCHOTO MOAY/IATOPA C 2
6 23520




YaCTUYHBIM pa3psagoM HAKOIHTEe/IbHOM eMKOCTH.

7 OrnepaTyBHbIe 3aTIOMUHAIOIIIe YCTPOMCTBA. 2

Pasgen 3. MukpornporeccopHsle

8  |KoMmieKchi i yeTpoiicTsa. WccnenoBanue 1j1¢po-aHanoroBoro 3
npeoOpa3oBareisi.
Bcero 3a 5 cemecTp 17
3.4. CamocrosnTenbHas padora crygenra (CPC)
Homep u
Ne HaMMeHOBaHue Oo0neMm,
o/ paszena Copep)kaHue yueGHOro 3aiaHus aCOB
JUCIMITTUHBI
1 IToBTOpEHME JIeKLIMOHHOIO MaTepuara. 5
2 Passen 1. ITogroroBka K MpakTAUUeCKUM 3aHATUSIM. 5
3 lon eKTPOHHBIe IMoaroToBka K 1ab0paTOpHBIM 3aHSATHSM, OPOPMIIEHHE OTUETOB. 4
yCTPOMHCTBA. Br160p 1 coriacoBaHue TeM KypCOBBIX TIpoekToB. OdopmieHre
4 TIPOEKTOB 3aJjaHU Ha KypCOBbIe IIPOEKTHI. AHa/IN3 COCTOSIHUSA 12
BOIIpOCA.
5 |Pasgen 2. IToBTOpEHME JIEKI[MOHHOTO MaTepHraa. 5
6 |CxemorexHHKa ITogroroBKa K MpakTAUeCKUM 3aHSATUSIM. 5
7  |aHaJIOTOBBIX, IMoaroToBka K 1ab0paTOPHBIM 3aHSATHSM, OPOPMIIEHHE OTUYETOB. 4
8 UMITYJIBCHBIX B |Co3nanme 1 ot/iajka cxembl B cpegie CATIP B pamMKax TeM KYpPCOBBIX 1
LMPOBEIX YCTPOHCTB. |y gekoB. PacueT 0CHOBHBIX I1apaMeTPOB CXEM.
9 IToBTOpEHME JIeKLIMOHHOIO MaTepuara. 5
10 Paszen 3. IToarotroBka K rpakTA4yeCKUM 3aHSITHSIM. 5
11 MMUKpOMpOLIeCCOPHEIE IMoaroToBka K 1ab0paTOPHBIM 3aHSATHSM, OPOPMIIEHHE OTUETOB. 2
KOMILIEKCBI 1 ITpoBepka pe3ynbTaToB paboThl CXeMBbI, IIOCTPOEHHEe YepTexKel 1
12 |ycTpoiictsa. JrarpaMm B paMKaX TeM KyPCOBBIX ITPOeKTOB. Pa3paboTKa TeKCTOBOM 12
YacTH KYpPCOBBIX MPoeKToB. OopMeHre MOSICHUTEIbHBIX 3aMHCOK,
TIOJTrOTOBKA K 3all[UTe KypCOBBIX ITPOEKTOB.
Bcero 3a 5 cemectp 76
3.5. KypcoBoii npoeKT
IIEPUO
COJEP)XAHME JTAITA I/ICl'IOJIHEﬁI/IH TUIAHUPYEMOE
(uepenu cemecTpa) BPEMSI (1ac)
Otan 1. YsacHeHHe 3a/1aHus], TIOA00p U U3ydYeHHe
yarepaTtypel 1 -2 5 1-2 >
Ortan 2. ViccnepoBanye NpeyIoKeHHOTO BapUaHTa 3-5 5
Ortan 3. Co3ganue cxemsl B cpege CATIP 7-9 7
Ortarn 4. PacyeT 0CHOBHBIX [1apaMeTPOB CXeMbI 10-12 7
Oran 5. l:IpOBepKa pe3y/bTaToB PabOoThI, TOCTPOEHNE 13-15 7
yepTekel U Aruarpamm
Jrtan 6. OopmiieHre NTOSCHUTEIBHOMN 3alUCKU 16 - 17 5
Bcero 3a 5 cemecTp 36
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJEJ/IN CEMECTPA
1/ 2|3 4 |5 6|7 891011 12| 13 14 15 | 16 17
5 JIP |JIP | 1113 | | AP |JIP|JIP| | P |JIP|JIP| WII3 | JIP, Tect |KII|/ZP| Bomp. Ok3

YcnoBHbIe 0003HAYEHUS:

[P — nuarHocTHueckasi paboTa;

JIP — naboparopHas pabora;

WUII3 — unauBHyanbHOE MPaKTUUeCKoe 3a/laHuE;
Tect — TecrT;
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e KII — KypCcoBOI1 IPOEKT;
e Bormp. JK3 — BOIPOCHI K IK3aMEHY.

TeKyLHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIb B
cnenyrommx dpopMax:
¢ JIMarHocTUYeckas pabora;
e jyabopaTopHasi paboTa;
* UHAWBHUAYyaJbHOE TIPaKTUUYeCKOe 3ajlaHue;
* TeCT;
e KypCOBOM ITPOEKT;
¢ BOMPOCHI K 3K3aMEHY.

HPOME)KyTO‘lHaﬂ dTTecTalus IMpOBOAUTCA B (l)OpMaXZ
¢ 5S5K3dMeEH.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. H. ®népos. . CxeMOTexXHHKa aHa/IOTOBBIX 3/1eKTPOHHbIX ycTpoiicTs. CIT6.5I'TY "BOEHMEX" uwm. 1.
®. YcruHoBa, 2015, 551. pec.

2. b. ®@. JlaBpeHTbeB. . CXeMOTeXHUKA 3JIEKTPOHHBIX cpefcTB. M.: Akagemus, 2010, 1. pec.

3. B. A. Becenos, O. C. Unaros, B. B. I'aBpu/ioB. . YcTpoiicTBa 00pab0TKH U ITpeoOpa3oBaHUs aHAIOTOBbIX
HanpspkeHuii. CIT6.5I'TY "BOEHMEX" um. [1. ®. YctuHosa, 2011, 371. pec.

4. B. A. Becenos, O. C. Unarog, B. B. I'aBpuio.. . [To1ynpoBO{HUKOBbIE TIPUOOPHI B 37IEKTPUYE CKUX
yersix. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2010, 371. pec.

5. M. @. JKapkoii. . OCHOBBI KOHCTPYMPOBaHUS U TEXHOJIOTHMU MPOU3BO/[CTBA U3Ze/IUi MUKPO3/IeKTPOHHOM
armaparypsl. CII6.BT'TY "BOEHMEX" um. [I. ®. Ycrunosa, 2008, 351. pec.

5.2. JononHuTe/bHAas MTeparypa o AUCLUILIIVHE:
He Tpe0yeTcs.

5.3. Ilepuoguueckue U3gaHust:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/1sT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://urait.ru — O6pa3oBatenbHas rardopma «FOpaiiT». [[s1 By30B U CCY30B.;

2. http://library.voenmeh.ru — ®yHngamenTtanbhasi 6ubmioreka BI'TY « BOEHMEX» um. [I.®. YcTHHOBa;

3. http://e.lanbook.com — 3BC JlaHp;

4. http://ibooks.ru — 3BC AlOyKc.py - 3T0 60/bII0H BLIOOD aKTya bHOMN JTUTEpATyPhI /1S Bariei
OMOMMOTEKH B 37IEKTPOHHOM BH/IE;

5. http://www.tnt-ebook.ru — TNT-EBOOK - DnekTpoHHO-01bMoTeYHast chCTeMa.

CoBpeMeHHbIe TPoQecCHOHaNbHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatjmoHansHas 3sekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHzia
(byH/IaMeHTaIbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:

1. Texakcnept — HbOpPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, mpaBuia, cTaHAapThl
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM redepaiui BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;

3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(OpMaIioOHHBIH ITOpTa ITPaBOBOM MH(OPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:

. Altium Designer - Standalone Academic Time-based Licence;
. PTC Mathcad Prime 5.0;

. Google Chrome;

. Microsoft Office;

. P-Cad;

. PROView 32; Matlab 2015a SP1;

. DjVuReader;

. 7-Zip.

OO UT A WN -

5.6. adopmal[oHHbIe TEXHOIOTHH:

B3auMoygielicTBre ¢ obydaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

—_

S OO UThA WN -

. ITpoexTop;

. IuTepakTrBHas JOCKa;

. DjVuReader;

. Google Chrome;

. Microsoft Office;

. 7-Zip;

. PROView 32; Matlab 2015a SP1;

. PTC Mathcad Prime 5.0;

. P-Cad;

. Altium Designer - Standalone Academic Time-based Licence.

6.3. JTaGopaTopHbIe 3aHATHA:

e

RO OO WN R

. CTeH[| /11 UCCTIEZIOBAHUS YCUIUTEIS C OTPULIATeIbHON 00paTHOM CBA3BIO;
. CTeH[ /11 UCCIEIOBAHUSA CXEMBI C KOHTYPOM YZIAPHOTO BO30Y>K/eHUS;

. CreHp aj1s1 MCC/ieIOBaHUS UMITY/TECHOTO MO/Y/ISITOPA C YaCTUYHBIM Pa3psi/loM HAKOTIUTETbHOU eMKOCTH;
. CreHp Ayis UCCiie[OBaHMs [U(PO-aHa/IOrOBOro Ipeobpa3oBare/is;

. CteH1 " AMIUTUTY/IHBIM OTpaHUUUTE L U BDEMEHHOM cejieKTop";

. Altium Designer - Standalone Academic Time-based Licence;

. PTC Mathcad Prime 5.0;

. Google Chrome;

. Microsoft Office;

. P-Cad;

. PROView 32; Matlab 2015a SP1.

6.4. Ilpouee:

1.
2.

pabouee MeCTo TpenofiaBaresisi, OCHAILlEHHOE KOMITBIOTEPOM C JOCTYIIOM B VIHTepHeT;
pabouue MecTa CTY/IeHTOB, OCHall|eHHbIe KOMITbIOTEPAaMH C JOCTYTIOM B VIHTepHeT, rpe/jHa3HaueHHbIe
J1A paboThI B 37IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
K paboueli mporpaMme qUCIATLTHHBI
CXEMOTEXHHUYECKOE ITPOEKTUPOBAHUE 3/IEKTPOHHBIX 1 MUKPOJ/IEKTPOHHBIX YCTPOUCTB

AnHoTanusa paboueii nporpaMMsl

Mucuiynmmaa CXEMOTEXHUYECKOE ITPOEKTMPOBAHME JJIEKTPOHHBIX U
MUKPOJJIEKTPOHHBIX YCTPOUCTB siBisiercs AUCLUIUIAHON YacTH, GopMHUpyeMol yJacTHHKAMH
o0pa3oBare/IbHBIX OTHOIIEHHUH 0/10ka 1, mporpaMMbl TIOATOTOBKY 10 HampasjieHuio 27.03.04 YnpaeneHue
mexHuyeckux cucmemax. JucturiHa peanvsyetcs Ha (akynsrete E Opyskue u cuctembl BoopyskeHuss BI'TY
"BOEHMEX" wum. [.®. VYcrunoBa xkadenpoii E6 ABTOHOMHBIE WH®OPMAIIMOHHLBIE U
YITPABJIAOINVE CUCTEMBI.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
[ICK-1.1 criocobHOCTE pa3pabarbiBaTh W HMCC/IEOBATh /1eKTPOMEXaHWUeCKHe W 3/1eKTPOHHbIE aBTOHOMHBIE
CHCTeMbl yTpaB/jeHUs] [eMCTBHEM BBICOKOAWHAMUYHBIX OOLEKTOB B YC/OBUSIX TIOBBIIIEHHBIX BHELIHUX
BO3/eICTBU;
[ICK-1.3 criocobHOCTE pa3pabaTbiBaTh  HWHGOPMAMOHHO-U3MEPUTE/IbHBIE  KOMITOHEHTbI ~ aBTOHOMHBIX
VMH(pOPMALIMOHHBIX U YIPaB/SAOIUX CUCTEM.

CojepkaHue AUCLUTUIMHBI OXBaThIBA€T KPYT BOIIPOCOB, CBSI3aHHBIX C U3yYeHUEM CTYZEeHTaMH 0COOeHHOCTel
TOCTPOEHUsI CXeM aHaJIOTOBBIX U IMGPOBLIX 3/IEKTPOHHBIX YCTPOWMCTB, OCYIIECTB/SIONIUX YCUTIeHUe,
¢buneTpaLyio, TeHepalUWi0 M 00pabOTKy CHUTHAJOB, a TaKXKe aHanoro-qU(pPOBBIX W [U(PO-aHATIOTOBBIX
yCTpOMCTB. B pesynbrare u3ydyeHus: AUCLMIUIMHBL ¥ CTYAEHTOB JO/DKHBI C(DOPMUPOBAThCS 3HAHMS, YMEHUS U
HaBBIKW, TI03BOJISIOIIE TIPOBOAUTH CaMOCTOSATENbHBIM aHamu3 (U3NUeCKUX IPOLIeCCOB, MPOUCXOASAIINX B
3/IEKTPOHHBIX YCTPOMCTBAX, KaK WM3y4YaeMbIX B HACTOAIEM AWUCIUIUIMHE, TaK W HaXO[AIIUXCA 3a 3TUMU
pamkamu. CTyIeHTBI JO/DKHBI TakKXKe O03HAaKOMUThCS C OCOOEHHOCTSIMHU  MWKDOMHHHWATIOPU3ALUN
pacCMaTpUBaeMbIX YCTPONCTE Ha 0a3e MpUMeHEHUsI COOTBETCTBYIOIIUX UHTErPa/IbHbIX MUKPOCXEM.

[TporpamMMoil AUCLIUI/IMHEI TIpelyCMOTPEeHbI CJle[yIoIiie BH/bI KOHTPOJIS:

TeKyIHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyrommx ¢popmax:
¢ MarHocThyeckas pabora;
¢ jyabopaTopHasi paboTa;
e WHAMBH/Ya/JbHOE MPaKTUUeCKOe 3a/1aHue;
* TeCT;
e KypCOBOM ITPOEKT;
¢ BOMPOCHI K 5K3aMEHY.

HPOMe)KyTO‘lHaﬂ dTTecTalus IIpOBOJUTCA B (l)OpMElXZ
¢ 5S5K3dMeH.

OO01jast  TPy/I0EMKOCTh OCBOEHHSI [UCIUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMol AWUCIUTUTHHBI
MpeAyCMOTPeHbI JTIeKLMOHHbIe 3aHsATHs (34 4.), mpakTudeckue 3aHsiTvs (17 4.), maboparopHslii npakTukym (17
4.), cCaMOoCTosITe/IbHasi paboTa cTyzaeHTa (76 u).
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IIpuioxenue 2

K paboueli mporpaMme qUCIHTLTHHBI
CXEMOTEXHHUYECKOE ITPOEKTUPOBAHME 3/IEKTPOHHBIX 1 MUKPOJ/IEKTPOHHBIX YCTPOUCTB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCcTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATHM, U 76 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PexkomeHiyeMas iuTeparypa prm:{?éKOCTb’
Pa3zpen 1. J/1eKTpPOHHBIE YCTPOHCTBA.
[ToBTOpEHMe JIEKLIMOHHOTO MaTepuasa. B. ®. JlaBpentbes. . CxemoTexH1Ka 5
3/IeKTPOHHBIX CpeficTB: M.: Akaziemus,
[ToaroToBKa K MPaKTUUeCKUM 3aHITUSIM. 2010 (I'rapa 1-3) 5
B. A. Becenos, O. C. Unaros, B. B.
TaBpusoB. . YcTporicTBa 06paboTKH 1
O(opMmIIeHHE OTUETOB. Harpspkenuit: CI16.6T'TY "BOEHMEX"
uMm. [1. ®. YcrunHosa, 2011 (T'naga 3)
B. A. Becenos, O. C. Nnaros, B. B.
B])I60p M1 COorimaCoBaHUe TeM KprOBBIX HPOEKTOB. FaBpHHOB. . HOHYHPOBOAHHKOBBIE
OCbOpMﬂeHI/Ie IMPOEKTOB 3aAaHHI>i Ha KypCOBbI€ HPI/I6OPBI B 3J'IEKTPI/IIIECKI/IX LIersix: 12
MpOEKThl. AHa/IM3 COCTOSTHUS BOIIpPOCa. CI16.BI'TY "BOEHMEX" um. [I. ®.
YctuHoga, 2010 (I'naBa 2)
Wroro no pasgeny 1 26

Pazgen 2. CxeMOTeXHHKA aHAJ/IOTOBBIX, UMITY/IbCHBIX M LIU()POBBIX YCTPONCTB.

B. A. Becenos, O. C. Unaros, B. B.

IToBTOpEHME NEKLIMOHHOTO MaTeprarnia. TaBpuoB. . YerpoiicTea 06paboTky u 5
rpeoOpa3oBaHys aHA/IOTOBBIX
[NoaroroBka K NpakTUYECKUM 3aHATHSM. HanpsvkeHuii: CI16.5I'TY "BOEHMEX" 5
uMm. 1. ®. YcruHosa, 2011 (I'naBa 5)
A. H. ®népos. . CxeMOTeXHUKa
IlogroroeKa K 1a00paTOPHBIM 3aHATHSM, aHaJ/IOTOBBIX 3/IEKTPOHHBIX YCTPOMCTB: 4
opopmIIeHHe OTUeTOB. CII6.BI'TY "BOEHMEX" um. [I. ®.
YctunoBa, 2015 (Jlekuus 2,15)
M. @. )Kapkoii. . OCHOBBI
Co3nanue u otiagika cxembl B cpegie CATIP B KOHCTPYHMPOBAHMI 1 TEXHOIOTHH
paMKax TeM KypCOBBIX ITPOEKTOB. PacyeT OCHOBHBIX MHKPEEEZ:SQ;T;;IZ?#E:E;YPH. 12
M1APAMETPOB CXEMBL. CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2008 (I'naBa 2)
Wroro o pasgeny 2 26
Pazgen 3. MukponponeccopHbie KOMILIEKCHI ¥ YCTPOHCTBA.
IToBTOpEHME JIEKI[MOHHOTO MaTepurara. B. A. Becenos, O. C. Unaros, B. B. 5
[ToproroBka K NpakTUYeCKUM 3aHATUSM. l'aBpuios. . Yerpoiictsa 06paboTky 1 5
[ToxroToBKa K 1ab0paTOPHLIM 3aHSATHSIM, HPEO6833OB‘3HHH dHaJIorOBBIX
o OpMIIeHHe OTUeTOB. Harnpspkenuit: CII6.BT'TY "BOEHMEX" 2
um. 1. ®. YcrunHosa, 2011 (I'naga 6)
TTpoBepKa pe3yabTaToB paboOThI CXEMBI, TIOCTPOEHHE M. . JKapkoii, . OCHOBBI 12
yepTexxell U Auarpamm B paMKax TeM KypCoBbIX KOHCTinI/iPOBaHI/IH H TOXHONOIHH
MPOEKTOB. Pa3paboTKa TeKCTOBOM YaCTH KYPCOBBIX HPOM3BOICTBA H3E/MiA
12 23520



npoekToB. OdopmiieHNe TOsICHUTEbHBIX 3aIHCOK,
MOATOTOBKA K 3allliTe KyPCOBBIX IIPOEKTOB.

MHKDO3/IEKTPOHHOM anmaparyphil:
CII6.BI'TY "BOEHMEX" um. . ®.
YctuHoga, 2008 (I'naBa 2)

Wrtoro no pasgeny 3

24

13

23520




IIpunoxenue 3
K paboueli mporpaMme qUCIATLTHHBI
CXEMOTEXHHMNYECKOE ITPOEKTUPOBAHUE J/IEKTPOHHBIX 1 MUKPOJJIEKTPOHHBIX YCTPOUCTB

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

¢ jyabopaTopHasi paboTa;

e UHAWUBUAYyaJbHOE TIPaKTUUYeCKOe 3ajlaHue;
e KypCOBOM ITPOEKT;

* TECT;
e BOIPOCHI K 3K3aMeHY;
e DJK3aMeH.

KpuTepuu oneHUBaHUs

JuarHocrnueckas pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMPOCOB - He aTTecTalys;
* TIpY MpaBUIBHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTarysl.

JTa6oparopHas pa6ora

KOHTpOJ/Ib TEKyYIIero BHIMOTHEHUS U 3aIIUThI 1abopaTopHBIX paboT obyuaroummcst. OLeHUBaIOTCS
yMeHHe TIPUMEHUTD T0/TyYeHHbIe TeOPeTHUeCKHe 3HaHus, COOMoieHre TIPaBU/l TEXHUKK 6€30TacHOCTH,
CBOEBPEMEHHOCTh BBITIO/THEHHS JTaO0PAaTOPHBIX padoT.

Ha nepBoM 3aHSITHH /151 BCE TPYTIBI TPOBOJAUTCS MHCTPYKTaK Ha paboueM MecTe 110 TipaBU/IaM COO/TFOIeHUS
TpeboBaHMI TeXHUKHU 0e301MacHOCTH U O TIOPs/IKe /I0TyCKa K JlabopaTopHbIM pabotam. B kHure yuéTa
MePBUYHOTO MHCTPYKTa)Ka KKl 00yJaroIuiics paciMChIBAeTCS TI0 (haKTy NPOBe/IeHHs] MHCTPYKTasKa.
O6yuaroimmcs coob1iaeTcs MOpsioK AO0IyCKa, BHITIOHEHUs U 3all{uThl JabopaTopHbIx paboT. Kak npasuro,
rpyrimna pa3ouBaeTcst Ha Opurazibl 1o 2-3 yenoBeka.

OrleHKa KaueCTBa BhITIO/THEHHS TaO0PaTOpHOH paboThl OCYITIECTBIAETCS TIPETo/IaBaTesieM o
YyeThIPEXOa/IIBLHON cucTeMe. B cilyuae, eci OTBETHI 00yUaroIierocsi BO BpeMs 3all[UThl COOTBETCTBYIOT
yKa3aHHBIM TpeboBaHMsAM, 00yUarOIUICS MOIyYaeT MaKCUMa/TbHOe KOJTMUeCTBO Oa/IIoB.

OCHOBaHUSMH [IJ151 CHYDKEHUsI KOJTMUeCTBa 0asljioB B iaria3oHe OT "OT/IMYHO" JI0 "HEY/IOB/IeTBOPUTETBHO"
SIBJISIIOTCSI:

- HeOpeXXHOEe BBITIOJIHEHHE,

- IOBEPXHOCTHBIE, HETIPO/IyMaHHbIE OTBETHI BHIBO/IBI TI0 pe3y/ibTaTaM paboThI,

- HeBepHbIe OTBETHI Ha BOTIPOCHI TIPETOaBaTelIsl.

KoHTpo/IbHOE MEPOTIPUSITHE CUUTAETCS ITPOHIEHHBIM NIPY OTCYTCTBUM y 00yUaroIerocsi OTMETOK
"Hey/I0B/IETBOPUTE/TLHO" 3a 1abopaTopHbIe pabOoTHI.

NupuBuayanbHOe IPAaKTHYECKOe 33 jaHHe

INoaroroBka mpe3eHTaL[UM 110 TeMe:
- myOMyHast 3aluTa MoAroTOB/IeHHOTo MaTteprana (1 rpe3eHTaLys)
- myO/myHast 3alyra NoAroToB/IeHHOr0 MaTeprasna (2 rpe3eHTars)

TpeboBaHMs K BHITIO/THEHHIO TIPE3€HTAI[HH:

- 00béM He MeHee 10 JTMCTOB IEMOHCTPALIMOHHBIX MaTEPHA/IOB, OTPAXKAIOIIUX CYyTh BEIOPAaHHOM TEMAaTHUKY;

- 00s13aTeNILHO BK/TIOUEHHE B COCTaB PaboThl 5-8 rpaduueckux WFOCTpali (PUCYHKU, UepTeXHu, O/I0K-CXeM U
T.IL),

- 0b6s13aTesIbHO UCTTO/b30BaHKe 1abioHa GUPMEHHOTO CTUIISI OPraHU3aLul;

- 00s13aTe/IbHO UCIO/b30BaHKE B MPOLIeCCe BHIMIOTHEHHUS He MeHee TPEX 0TeUeCTBEHHBIX W OZJHOTO
3apy6e’KHOTO UCTOYHHKOB MH(MOPMAI[|H, ONyO/TMKOBAaHHKIX B ociaearye 10 e,

- OCTajIbHbIe TPeOOBAaHUS K 0POPMIIEHHIO COT/IACHO [IEHCTBYIOIEMY Ha MOMEHT BBIMOJTHEHHUS pabOThI
[Tono)xeHUtO OpraHU3aLyy.
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TeMbl UHAMBH/IyaTbHBIX TPAKTHUYECKHX 3a/JaHHI COOTBETCTBYIOT BOIPOCaM K 3K3aMeHY. Bo3moykeH BBIOOD
JIPyTO# TeMBblI 110 COTJIaCOBAaHUIO C MperojaBaTesieM.

KypcoBoii npoekTt
KypcoBoii poeKT mpe/icTaBsieTcs B TiedaTHOU (hopMe. 3alfuTa KypCcOBOTO MPOeKTa MPOXOAUT B hopme
JIOKJIa/la CTY/IeHTa O BBITIOJIHEHHOMW paboTe U ZIeMOHCTpaIuy rpaduueCcKoro Mateprasa NpoeKTa KOMUCCHH.

Pe3ynbTaTthl 3alUThl KYPCOBBIX POEKTOB OMNpeAe/stoTCS OLleHKaMU «OTUYHO», «XOPOLLIO»,
«YJ,0BIIeTBOPUTE/ILHO», «He 3allUTH/», KypCcoBoil POeKT OLjeHUBAeTCs ujileHaMy KOMUCCHU B [leHb 3aL[UThI.

OCHOBHBIMY KPUTEPHUSIMU OL|EHKH KaueCTBa KYPCOBBIX [TPOEKTOB SIB/ISFOTCS:

- aKTYaJIbHOCTh U MPaKTHUeCKasi 3HAUMMOCTb TeMbI HCC/Ie0BaHuS;

- cobimozeHyre rpadyKa BHITIOJTHEHHSI KypCOBOTO IIPOEKTa;

- COOTBETCTBHE PabOThI 3asiBJIEHHOW TeMe U BbIZIAHHOMY 3a/laHHIO;

- TIOJIHOTA ¥ Ka4eCTBO COZEPIKAHMUS;

- 0000111eHMs (DAaKTHUECKHMX JaHHbIX;

- COOTBETCTBHE 0(OPMJIEHHS] KyPCOBOT'O TIPOEKTA YCTaHOBJIEHHBIM TPeOOBaHUSIM;

- UETKOCTb 1 TPAMOTHOCTb M3/I0)KEHHUST MaTeprasa;

- Y6TKOCTh [JOK/Ia/la MpH 3aljuTe KypCOBOTO MPOEKTa;

- IyOUHA ¥ TPaBU/ILHOCTh OTBETOB Ha 3aMeUYaHUsi PYKOBOAWTEJISI M BOMIPOCKI YIEHOB KOMHCCHH.

Ka)XIplii KpUTEPUM OLIEHUBAETCS 110 NATHUOA/UTBHOM IIIKaJIe.

Ornenka «OTIMYHO» BBICTAB/ISETCS 3a KYPCOBOH MPOEKT, KOTOPBIN HOCUT UCCTIeA0BATETLCKUM XapaKTep, UMeeT
TPaMOTHO U3JI0KEHHYIO TEOPETUYECKYIO IV1aBY, INTyOOKWI aHa/IU3, TOTUYHOE, MTOC/Ie/0BaTe/TbHOE U3/I0KEeHHe
MaTrepuasa C COOTBETCTBYIOIIMMHU BbIBOJJAMU U 000CHOBAHHBIMU TIPE/TIOKEHUSMU, UMEIOIIAMH TTPAaKTHUECKYI0
3HAUUMOCTb. [Ipou3Be/[EHHBIE PAaCUETHI BBITIOJTHEHBI TTPABUIHLHO U B MOJTHOM 00hEMe. PaboTa BhITIONHEHA B
YCTaHOBJIEHHBIH CPOK, TPaMOTHBIM s13bIKOM. O opM/IeHHEe COOTBETCTBYET JEMCTBYIOLIUM CTaHAapTaM,
COTIPOBOXKAAETCS JOCTATOUHBIM 00BEMOM TaOIMUHOTO U rpadUuecKoro MaTepHuara.

ITpu 3a1yTe KypCOBOTO TIPOEKTA CTY/IEHT MOKa3biBaeT ITy00Koe 3HaHWe BOTIPOCOB TeMbI, CBOOO/IHO OTIEpUPYeT
JTAHHBIMHU UCCJIe/IOBAaHUS], BHOCUT 000CHOBaHHbIE TIPE/IJIOXKEHMUS, a BO BPEMS JIOK/1/]a UCTIO/IL3YeT HarVISiIHbIE
nocobus (TabmuIbl, CXeMbl, TPAGUKU U T.11.), Aa6T YETKHE U apTyMEHTHPOBAHHBIE OTBETHI HAa BOTIPOCHI,
3a/laHHbIe YWIeHaMH KOMUCCHH.

OteHka «Xopol0» BbICTAB/ISIETCS 3a KYPCOBOH MPOEKT, KOTOPBIH HOCUT MCC/Ie/JOBATe/IbCKUI XapaKTep, UMeeT
IPAMOTHO H3/I0)KEHHYIO TEOPETHUUECKYO T/IaBy, TPOBE/IEH [[0CTATOUHO MOAPOOHbINM aHaIN3, MOC/Ie10BaTeIbHOe
M3/I0)KeHe MaTeprasia C COOTBETCTBYIOI[MMH BbIBOJIAMH, OTHAKO aHA/IU3 UCTOUYHHUKOB HETIO/THBIH, BHIBO/IbI
HeJ0CTaTOYHO apr'yMeHTHUPOBaHbI, B CTPYKTYPe U COfiep)KaHUH paboThl €CTh OT/ie/IbHbIe MOTPEIIHOCTH, He
HMelolIe PHUHIIMIHAIBHOTO XapaKTepa.

ITpu 3a1Te KypcoBOTo MPOEKTa CTY/[EHT TM0Ka3biBaeT 3HaHKE BOTIPOCOB TeMBbI, OITepPUpPYeT JaHHBIMU
WCC/Ie[OBaHMsI, BHOCHUT TIPE/|IOKEHHS 110 TeMe UCC/IeA0BaHIs, BO BpeMsT OK/Iaja CTIO/Nb3yeT HalvIsiHbIe
1oco6wust (Tabnuiipl, cXeMbl, rpadUKy U T.I1.) WK Pa3JaTOYHbIA MaTepHrall, 6e3 0CoObIX 3aTPyAHEHHN OTBeYaeT
Ha MOCTaB/IEHHbIE BOTIPOCHI.

OrleHKa «YIOB/IETBOPHTEILHO» BBICTAB/IAETCS 338 KYPCOBOM MPOEKT, KOTOPhIH HOCUT MCC/IeI0BATETHCKUN HITH
OTMCaTe/TbHBIN XapakTep, UMeeT TeOpeTHUeCKYI0 I71aBy, ba3supyeTcs Ha MpakKTHUeCKOM MaTepHasie, OfHAKO
MTPOCMAaTPUBAETCS HETIOC/IeI0BATe/TbHOCTD M3/I0KEHHS MaTeprasia, aHa/Ii3 KCTOUHUKOB MTOZIMEHeH
6ubnrorpadrueckum 0630poM, JJOKyMeHTaIbHast OCHOBA

paboThI TMpe/icTaB/eHa HeJOCTaTOUHO. [IpOBeIEHHOE UCC/IeI0BaHKe COZIEPIKUT MMOBEPXHOCTHBIN aHAJIH3,
BBIBO/IbI HEKOHKPETHbI, PEKOMEH/AliK €/1ab0 apryMeHTHPOBaHbI, B 0(OPM/IEHUH PabOThl KIMEFOTCS
MOTPEIIHOCTH, CPOKU BBITIOJTHEHUST PAOOTHI HAapYIIIEHbI.

[Tpwu 3a1uTe KypCOBOTO MPOEKTa CTYJEHT MPOSIB/IsieT HeYBepeHHOCTh, MOKa3biBaeT C1aboe 3HaHUE BOIPOCOB
TeMbI, He BCera JaéT UCUepIIbIBaroliyie apryMeHTHPOBaHHbIE OTBETHI Ha 3a/JaHHbIe BOIIPOCHI.

Otenka «He 3alUTH/I» BBICTAB/SIETCS 32 KYPCOBOM MPOEKT, KOTOPBIM He COOTBETCTBYET 3asB/IEHHOMN TeMe, He
MMeeT aHa/13a, He OTBeuaeT TPeOOBAHUSIM, U3/I0)KEHHBIM B METOIMUECKHMX yKa3aHUsX. BbIBO/IbI He
COOTBETCTBYIOT U3/I0)KeHHOMY MaTepHasny WiH OTCYyTCTBYIOT.

ITpu 3amuTe KypCOBOTO MPOEKTa CTY/IEHT 3aTPY/HAETCS OTBEUaTh Ha MOCTABIEHHbBIE BOMPOCKI 110 TEMe, He
3HaeT TEOPHM BOIIPOCA, TIPY OTBETE JOMYCKaeT CyljeCTBeHHbIe OmMOKHY. [Ipu 3a1uTe He UCTIOJh3YIOTCS
HarIsiAHbIe TOCOOUs (TabMI[bl, CXeMEI, TpadUKH U T.I1.).

[TepeueHb BOSMOXKHBIX TEM KypPCOBBIX ITPOEKTOB:

ITpoeKTHpOBaHMe MTOTEHLIOMETPUYECKOTo Tipeobpa3oBaresisi C ICTOYHUKOM TTUTAHHS
[TpoekTHpoBaHMe KoIebaTebHOTO KOHTYpa

[TpoexTHpoOBaHUe 3BYKOBOTO yCUIUTES
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IIpoexTrpoOBaHMe NCTOYHHKA TUTAHUS

ITpoektrpoBanue AIII

[TpoektupoBaHue 3eKTpoHHOTO 6110Ka AUYC
[TpoekTrpoBaHWe MHYKTUBHOTO TIpeoOpa3oBaresis
ITpoexTpoBaHUe KOHTPO/UIEPA

ITpoekTUpOBaHeE 37IeKTPOHHOrO 0/10Ka goriepoBckoro ANYC

Tect

TecroBble 3aianus (20 BOpocoB, 8 MUHYT).
OrleHKa MPaBUILHOCTH BBITIOTHEHHS! IPOU3BOAUTCS 110 TIATUOA/UILHOHN CHCTeMe:
«y[0BeTBOpUTENBHO» - 50-70% MpaBU/IBHO BBINOIHEHHBIX 3a/laHuUH,
«xopomo» - 70-85% MpaBU/ILHO BBINOIHEHHBIX 3a[,aHNH,
«OTJINYHO» - BbITIO/IHEHUe 6osee 85% 3a/IaHUI.
[MpopomKUTenbHOCTD BhITIONHEHUs 1 akajemMuueckuit uac (45 MUHYT).

KoHTpo/bHOE MepOoTpUsiThe CYMTAETCS YCTIEITHO PO IeHHBIM TIPH HaJIMUKH ¥ 00yJaroluxcs OLleHKU He
HIKe, YeM "'yZIOB/IETBOPUTEJILHO" .

[TepeueHb TeCTOBBIX 3aJjaHMH NPUBE/IEH B MaTepraiax yuyeOHO-MeTOJHUUeCKOTro KOMILIeKca.

BompocslI K 3k3aMeHy

IlepeyeHb BEIHOCUMBIX Ha 3K3aMeH BOIIPOCOB:
Tpurrep IImugra. [IpuHIMn feiicTBUS 1 cxeMa
Karymka uagykruBHoct. O603HaueHyve, opMysbl, 00/1acTH MPUMeHeHHUsT 1 OCHOBHBIE XapaKTePUCTUKU
Konpencarop. O6o3Hauenue, hopmybl, 00/1aCTH MPUMEHEHHUST U OCHOBHBIE XapaKTePUCTUKU
T-o06pasHsiii MocT. RC-¢unbTpbl. CXema 1 MPUHLIUIT paboTEhI.
WmMmynbcHBIN MozynsaTop. Cxema v IIPUHLUI PaboTHI.
OnepaljoHHbIN yCuInTeNb. [IpUHINT 1eHCTBUS U cXeMa
Crabuctopsl, ctabunutpoHsl. Obo3HaueHue, HopMysibl, 06/1aCTH IPUMEHEHVsI 1 OCHOBHBIE XapaKTePUCTUKH
[Tonesoii Tpan3uctop. O6o3Hauenre, Hopmysbl, 00/1aCTH MPUMeHeHHsT U OCHOBHBIE XapaKTepPUCTHKH
Bunonsipusiii Tpan3uctop. O6o3HaueHve, Gopmysibl, 06/1aCTV IPUMEHEHHsI 1 OCHOBHBIE XapaKTepUCTHKH
OsnekTpoHHble Mamrbl. O603HaueHre, hopmysbl, 0671aCTH TPUMEHEHHs ¥ OCHOBHBIE XapaKTepUCTUKU
BrinpsimuTenb, JUOAHBINA MOCT. CxeMa ¥ IPUHLUIT paboThI.
YpaBHenus MakcBesna. OcHOBHBIe (hOPMYITBI U (pU3HUe CKUIA CMBICIT.
Pe3uctop. Obo3HaueHue, GopMysibl, 00/1aCTH MPUMEHEHHS 1 OCHOBHBIE XapaKTePHUCTUKH
3akoH OMa (3aMKHYTOM ¥ pa3oMKHYTO# Lierd, npaBuia Kupxroga). CxemMbl ¥ IPUHLUIIBI
Hemrens HanpspkeHUst. Cxema ¥ TIPUHLUT pabOTHI.
XapakTepucTuky uMiynabca. CKBaKHOCTb, MeaH/p, CKOJI.
Tpanchopmarop. CxeMa M IIPUHLMI pabOThI, OCHOBHBIE (hOPMYJIBI
Kommnaparop. O6o3Hauenue, Gpopmysbl, 06/1aCTH TPUMeHEeHHUs ¥ OCHOBHBIE XapaKTePHUCTHUKH
WHrerpanbHble cxeMbl. O603HaueHue, (opMysibl, 06/1aCTH TIPUMEHeHHsI U OCHOBHbIE XapaKTePHUCTHKU
Ornrroniapel. O603HaueHue, Gopmysibl, 00/1aCTH IPUMEHEHHUST U OCHOBHBIE XapaKTePUCTUKU
MeTozpb! pacueTa 37eKTprUUeCKUX Lierneil. Buapl, popmysbl, mpruMephbl
ALTI. Obo3nauenue, hopmysibl, 06/1aCTH PUMEHEHHST U 0CHOBHBIE XapaKTePUCTHKH
IonnepoBckuii 3¢ dekt, mgap. @opmyibl, GHU3UUECKHI CMBIC/, 00/1aCTH TPUMEHEHUST
I[TonmynpoBoAHMKOBLIe pe3ucTopel. O603HaueHne, Gopmysibl, 06/1aCTH IPUMeHEeHHs 1 OCHOBHBIE
XapaKTepUCTUKH
l'eteponyH. [IpyHLIMI efiCTBUA U CXeMa
KsapiieBslii pe3oHaTop. Cxema ¥ MpUHLUI paboThl, 0CHOBHBIE (POPMYJIBI
[MTonynpoBOAHMKOBBIE JUOABL. BUbI, 0CHOBHBIE XapaKTePUCTUKU, 0003HAUeHHs, 00/1aCTH MTPUMeHeHHsT
OnekTpoMarHuTHbIe Konebanus. @opmyiibl, HhU3MUeCKUi CMbICT, 06/1aCTH IPUMeHeHHs
Yeunuresns Ha OUNONISIPHOM TpaH3ucTope. [IpUHLUIT eiiCTBYS U cXeMa
Mewmpuctop. Obo3HaueHue, popmysbl, 00/1aCTH TPUMEHEHHS ¥ OCHOBHBIE XapaKTePHUCTHUKH
3akoH bro-CaBapa-Jlamniaca, 3akoH KysnoHa. @opmyiibl, pr3ndecKuii CMBICT
Ba3oBble noruueckue 3nemenTsl. O603HaueHue, GOPMYIbl, 00/1aCTH TPUMEHEHHsI ¥ OCHOBHBIE XapaKTePHUCTUKU
AxTuBHBIe GUIBTPEL. [IpyUHIMN AeCTBYS U cxeMa
MynbTrBHUOpaTop. ITpUHLIUIT AEHCTBUS U CXeMa

JK3aMeH
Bomnpockl K 3k3aMeHy ohopMIIAIOTCS B BUjle Oueta. bueT BKtouaeT B cebsi 1Ba TeOpPeTHYE CKUX
BOITPOCA U TTPaKTUUeCKoe 3aflaHue.

O]_[eHKa BBICTaBJ/IAETCA COIVIaCHO C/IeAyHOIUM KPUTEPUAM:
«OT/IMYHO» - F]IY6OKOE YyCBOeHUEe MaTepHuaJla - 10JIHbIe, T10C/1eloBaTe/IbHbIe, ' PAMOTHBIE U JIOTNYeCKU
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M3/1araeMble OTBETHI TIPH BH/[OM3MeHEeHHH BOMPOCa, PaBUIbHO 000CHOBaHHbBIE PellleHHs], BlafieHne
Pa3HOCTOPOHHUMH HaBbIKAMH Y TIPeMaMUy;

«XOpOLIO» - 3HaHHe MPOrpaMMHOr0 MaTepuasa - FpaMOTHOe H3/I0)KeHHe, 6e3 CylljeCTBeHHbIX HETOUHOCTEeH B
OTBeTe Ha BOIIPOC, TIPaBU/IbHOE MPUMeHeHHe TeOpeTHUeCKUX 3HaHUM, BiajieHre HeoOX0AUMBIMU HaBbIKaMy
TIpY BBIIOJIHEHWU NIPAKTUUeCKUX 3a/ay;

«y/l0BJIETBOPUTE/ILHO» - YCBOEHHE OCHOBHOIO MaTepuasa - IIpY OTBeTe JJ0IYyCKarTCsl HeTOUHOCTH,
He/l0CTaTOYHO I1paBU/IbHbIE (OPMY/IMPOBKY, HapyllleHNe [10C/1e/[0BaTe/IbHOCTH B

W3/I0’KeHWHU MaTepyasa, 3aTpyAHEeH!s B BBIIIOJIHEHUH [TPaKTHUeCKUX 3a/jaHu;

«HeY/|0B/IeTBOPUTE/IbHO» - He3HAHUe MaTepurasa, IIpy OTBeTe BO3HUKAIOT OLIMOKH, 3aTPyAHEHUs TIpU
BBITIOJTHEHUM TIPaKTUUYeCKUX padoT.
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JTabopaTtopHas
Pazpen 1. pabora,

3 5 |JneKTpoHHBIE 50 | 24 | 12 6 6 26 30 | 30 |MupuBUpyanbHOe

ycTpoiicTBa. MpaKkTHYyecKoe
3ajjaHue

Pazpgen 2. JlabopatopHast

CxeMOTeXHHKA pabora,

3 5 |aHAJ/IOroBBIX, 50 | 24 | 12 6 6 26 40 | 40 |MupuBupyanbHOE
HMIYJIBCHBIX U MpaKTU4YeCcKoe
HH(POBBIX YCTPOUCTB. 3a/jaHKe

JlabopaTopHast
pabora,
Kypcogoii
Pazpen 3. TPOEKT,

3 5 MuKponpoieccopHbie a4 | 20 | 10 5 5 24 | 30 | 30 Tecr,
KOMIL/IEKChI M Bornpocsr K
YCTpOMCTBA. 5K3aMeHy,

WupyBunyansHOE
MpaKTUYeCKoe
3a/laHue
Bcero 3a 5 cemecTp 144 | 68 | 34 17 17 76 | 100 | 100
Bcero mo gucHMIInHe 144 | 68 34 17 17 76 | 100 | 100
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Kputepuu oneHuBaHus

IICK-1.1

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Bonpocbl omkpbimoz2o muna:
Uro Takoe Tpurrep lImurra?

a) OrneMeHT, KOTOPHBIY TlepeK/IouaeTcss B OFHO U3 IBYX YCTONUMBBIX COCTOSHUIMA
0) OreMeHT, NpeJHa3HaYeHHbIN /11 YCUIeHUs] CUTHAJIOB
B) OrneMeHT [ijist TeHepaLuy CUrHasa

r) DnieMeHT /151 IpeoOpa30BaHus CUTHAA U3 aHa/IOrOBOM )OPMBI B LIMGPOBYIO

ONeMeHT 3/IeKTPUUECKON CXeMbl M300pa)keHHbIN Ha PUCYHKe Ha3bIBaeTCH:
a) CeeToauof
0) ®oromuof

B) Bapuarop

r) [ToneBo#i Tpansuctop N-Tumna
UT0 Takoe KOMIaparop B CXeMOTeXHHKe?

a) YCTpPOMCTBO 151 CpaBHEHUS HaMpsDKeHUH
0)  YCTpOHCTBO /i1 CyMMUPOBAHHMsI CUTHAJIOB
B) YCTPOMCTBO /151 yMHOXKEHUSI CUTHA/IOB

) YCTPOICTBO /7151 [le/IeHus1 CUTHAJIOB

OJieMeHT 3/1eKTprUeCKOi cXxeMbl H300pa)keHHBIH Ha PUCYHKE Ha3bIBAETCS:
a) [TonsApHbBINA KOHIEHCATOP

0) Kgapl1ieBrbliit pe3oHaTOp

B) Mempuctop

r) Crabuctop
Kakue cBOWCTBa MPUBHOCUT B YCU/TUTE/Th OTPHIIaTe/IbHasi 0OpaTHast CBSI3b?

a) obecrieunBaeT yCTOMUUBOCTD yCUITUTEIS.
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Ne 6

Ne 7

Ne 10

Ne 1

Ne 2
Ne 3

No 4

6)  yBesmumBaeT KO3(GHULMEHT yCUIEHHs, TIPH 3TOM TOBBIIIAeTCs] HeCTaOMIBHOCTh
YCUMUATEIS.

B)  yYMeHbILAeT MOIIHOCTh, TOTPeO/sIEMYI0 YCUTHUTENIEM OT UCTOUHHMKA TIUTaHWS.

r) cTabumizupyet K03 QULMEHT yCHUIeHus, yMeHbIIasi ero.
Ycunuresns 371eKTPHUUeCKUX KosleOaHHi Co37iaeT Ha BBIXOZe MOLIHOCTb OOJIBIIIyIO, UeM Ha
BXO/l€, 3a CUeT NpUMeHeHHsI:

a) pe3rCTOpOB
0)  KOHJEHCATOpOB

I') UICTOYHHUKA MMUTAHUS
Kakoli u3 crieiyroIyx 3/1eKTpUueCcKUX KOMIIOHEHTOB MCTI0/Ib3yeTCs AJ1s1 BpeMeHHOI0
XpaHeHUs /1eKTPUUYECKO SHePruM B 3/1eKTPUUYECKOM ToJie?

a) Huon,
6)  Tpan3ucrop
B) Konpgencarop

r) Bhik/touartesib
Kaxkue Buzibl TpoO0€EB 3/IeKTPOHHO - ILIPOYHOTO MEPeX0/ia CYIeCTBYIOT

a) JlaBuHHBIN TTpoOOH

6)  Xumwuueckuii mpoboi
B)  3eHHEPOBCKHI Mpoboii
r) TeroBoit mpo6oit

) CKBO3HO# Mpoboii
K maccHBHBIM 371eMEHTaM 3/1IeKTPOHUKH OTHOCSTCS:

a) TpaH3ucTopbl
6)  uomer

B) Pe3uctopsl

r) KonpeHncaropbl

) 'HIyKTUBHOCTH
Yro OyzieT Ha BBIXO/e 3TOTO 3/IeMeHTa, eC/ii Ha BXo/, mojarth 0 u 17?

&

Bonpocsbl 3akpbimozo muna:

TpaH3ucTop, y KOTOPOTro SMUTTED U KOJJIEKTOP UMEIOT AbIPOUYHYIO MPOBOAUMOCTE, a
0a3a — 37IeKTPOHHYI0 MTPOBOAUMOCTb, Ha3bIBAETCS

[TosieBbIM TPaH3UCTOP Ha3bIBAETCS IIOTOMY, UTO:

JTByX3/1eKTPOIHBIH MO/YIIPOBOJHUKOBLIH TTPUOOP C OZJHUM p-N MTEPEXOfIOM, BOJIBT-
amMriepHasi XapaKTepHUCTHKa KOTOPOTO 3aBUCUT OT BO3/IeMCTBYIOIET0 Ha Her0 CBETOBOTO
TO0TOKa, Ha3bIBAIOT

K pomariHedt snekrpuueckoi cetr 220B moakmtoueHs! TpH ripubopa: npubop A
(550BrT), mpubop B (770 Bt) u mpubop C (330 Bt). YuuThIBas, 4TO BCe IPUOOPHI
paboTaroT 0ZIHOBpEMEHHO, KAKOB MUHUMAJIBHBINA TpeOyeMbIii HOMUHA
npefoxpaHuTesisi? (OKpyIJIUTe [0 LeIbIX)
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Ne 5
Ne 6

Ne 7

Ne 8

Ne 9
Ne 10
IICK-1.3

Ne 1l

Ne 2

Ne 3

Ne 4

Ne 5

Kakwue cBO¥CTBa MPUBHOCUT B YCHJIUTEJTb TIOJIOXKUTe/IbHAst 0OpaTHasi CBSA3b?
Yro GyzieT Ha BBIXOZie 9TOTO 3/1eMeHTa, eC/Iv Ha BXoZ nogars 0 u 1?

1

CrierjuanbHble TIOTYNPOBOAHUKOBEIE JUOAbI, KOTOPbIE UCIIO/Ib3yIOTCS B KaueCTBe
3/1eKTPUYECKH YIIpaB/sieMOil eMKOCTH - ...

Kosddurment ycunenus: yeunuresns cocrasisier 1000000. Ckosnbko 310 Oyzer B
Jeibenax?

Uemy paBeH ko3¢ duiimeHT ycunenus ycunurens npyu UBx=30MB, UBbix=21B
Uto Takoe oIepaLviOHHbIN yCUTUTEb?

Bonpocbl omkpbimoz20 muna:
Kakwue cBOWCTBa MPUBHOCUT B YCH/IUTE/Tb OTPHUIIaTeIbHast 0OpaTHast CBSI3b?

a) ObecrieunBaeT yCTOMUUBOCTD YCUTUATEIS

06)  YBesmuuBaeT K03(PPULIMEHT yCUIEHUS, TIPH 3TOM TIOBBIIIAETCS HECTaOUIBHOCTh
YCUITUTENIS

B) YMmeHbIlaeT MOIIIHOCTB, HOTPE6JIHEMYIO ycunnTesieM OT UCTOUHUKA TTIMTAHUA

r) CTabunusupyet KO3QQUIIHEHT YCUIeHHs], yMeHbIIIast ero
Ha 371eKTporpoBOAHOCTE MOJTYTIPOBOJHUKOB BIIUSIIOT:

a) MIPUMeCH B COCTaBe TOJYTIPOBOJHHUKA

0)  TOMIMHA TIOMTYTIPOBOAHUKA

B)  BeC IOJIyIIPOBOHUKA

r) TIOBbILLIEHHE TeMIIepaTyphl MOTyIIPOBOJHUKA

1) BCe TepeurcieHHoe
burnonsipHeIi TpaH3UCTOp — 3TO ...

a) TIOJTyTIPOBOJIHUKOBBIM TIPUOOP C ABYMSI P-N TIepexXojaMu
0)  MOMYNPOBOJHUKOBBIN MPUOOP C TPEMS N-p MEPEXOIaMH

B)  TPaH3UCTOP, y KOTOPOTO SMUTTEP U KO/UIEKTOP UMEIOT 37IeKTPOHHYHO
TIPOBOANMOCTh

T') TIOJTYTIPOBOAHUKOBBIH MPUOOP, UMEIOIIHN ZIBa B3aUMO/IEMCTBYIOLIUX MEXY CO0O0# p-
n rnepexoja

INoneBoii TpaH3UCTOD UMeEET ........ 1 bosee 371€KTPOJOB
a) TSTh

0) cemb

B) TpHU

r) OJIVH

) 111eCThb

BriGepure 13 npe/ioykeHHBIX BaDUAHTOB CaMbli TJIOXOU U30JITOD:
a) Uucras Bozia

6) Crekio
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

B) Bo3znyx
r) MuHnepasbHasi Boja

1) Ilnactuk
Kakue CyI1ieCcTBYIOT CXeMbI BK/TFOUEHHST OUTIOMISIPHBIX TPAaH3UCTOPOB?

a) C obiieti 6a3ori

6) C obummm 1uCcToKOM

B)  C oOrmuM 3aTBOpOM

r) C 00IIMM 3MUTTEPOM
m)  C obumM Ko/ieKTopoM

e) C o0II1UM CTOKOM
Kakoit u3 ciefyroix MaTepyuasIoB JIyUIii POBOAHUK?

a) Yucras Boga
6) Mems

B)  /[epeBo

r) [Tnactrk

1) Crekmo

IeHTO COCTOUT U3 CEYIOLIUX 3/IEKTPO/OB:

a) AHop

6) Karog

B)  [uop

r) YrpassisitoLas ceTka

) 3allUTHas ceTKa

e) 3arpakarorijasi ceTka
’K)  AHTHJUHaTPOHHas CeTKa
3) JKpaHUPYIOIIasi CeTKa

1) [luHaTpoHHas ceTKa
[Tpubopsl, MpegHa3HaueHHbIe [/ BU3yaJIbHOTO 0TOOpaXeHHst MHOpMAaLuu?

a) Nurerparop
06) Wupaukarop

B)  Muruburop

r) Iuddepenumarop
UTo xapakTepusyerT I10/10Ca [POINyCKaHUs YCUIUTeS?

a) JnanasoH uacToT yCu/IMBaeMoro CUrHasa
6) /luama3oH ypoBHel HamnpsDKeHHI CUI'Ha/Ia BXOZHOTO CUTHasa
B)  [luamasoH pery/ivMpoBaHusi FPOMKOCTU BbIXOJHOIO CUrHaja

r) Het npaBunbHOrO OTBETa
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Ne 1

Ne 2
Ne 3
No 4

Ne 9

Ne 10

Bonpocbl 3akpbimo2o muna:

Yemy paBeH KO3 QUIIMEHT Mepefaud [BoiHOro T-06pa3Horo MocTa Ha 4acToTe
HaCTpPOUKU?

Tpurrep — 3T10...

CKOJIbKO YCTOMUUBBLIX COCTOSTHUM MMeeT TPUrrep?

AUX kakoro ¢uibTpa u300paXkeHa Ha PUCYHKe?

K

ik, a

YeMmy paBHO BBIXOAHOE HarlpsbkeHue TpaHcdopmaropa, ecii UBx = 220 B, wl= 200,

w2=100?

Ha KakoMm ypoBHe aMIUIUTY/bl Pe30HaHCHOM YaCTOTHI ONpefie/nseTcs Mmojoca
TPOMYyCKaHUsl Kojie0aTelbHOr0 KOHTypa?

UeMy paBHa CKB&)KHOCTb UMITy/IbCa € YacToTol 10KI'I| ¥ J/INTENBHOCTBIO 2MC?
Yro OyzeT Ha BBIXO/e 3TOTO 3JIEMEHTa, eC/IM Ha BXo/, mojath 1 u 1?

&

Kakasi xapakTepucTrKa ycunuTesis n300pakeHa Ha pUCYHKe?

X
I i 1Y
o 1R ks
1 1 1
fy T fy 7

UYro Oyzer Ha BBIXO/Ie 3TOTO 3/7IEMEHTa, eC/IU Ha BXo/ Togath 1 u 17

1
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