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1 rIEJrrr ocBoEHI,IA AnflftrrrJrnHbr

Llelxrr,rn ocBoeHurl AI{cIIIa[JrkrHbr <<Mo4erzpoBaHr{e qeneft 14 cr4rHurrroB B

SJIeKTpOHI4Ke) tBJItIOTCt prcrreHue cryAeHTaMr4 MeroAr4K MareMarurrecKoro n
cxeMorexHr{qecKofo MoAenupoBaHus. sneKTpraqecKr4x napaMerpoB n
xapaKrepl{crl4K oneKTpoHHbIX cxeM. Kypc cuoco6crsyer noJryqeHnro cryAeHTaMLr

HaBbrKoB pacqera greKTpl4qecKr4x rlereft c [pr4MeHeHLreM cnequ€urr{3npoBaHHbD(

rporpaMMHbrx npoAyKroB MultiSim.

2 MECTO AI,ICUUIIJIIIHbI B CTpyKTypE OIIOII BO

[vtcgurumua <<Mo4enupoBaHkle qenefi v cr4rHaJroB B eJreKTpoH]rKe>

orHoczrc.n K Ar,rc rlr4 rrrrv HaM BapuaruBn ofi qacru.

<<Bxo4nsIe> KoMrIereHIIrrI4 @opuzpyrorcr [prl r4syreHvr4npe,{ruecrByroqvx

AI4cIIunJrI{n <<@zszKa>, <dvlateMarr.tKED), <<TeopernyecKr{e ocHoBbr oJreKTporexHr{KrrD,

<<Bre4enze B cnelll4€trlbHocrb>, <<BseAeHue B [poeKTr,rpoBaHr{e u rexHoJron4ro

enerCIpoHHbD( cpeAcrB)).

florryuaeuble B npoqecce usY.trenLrfl. Kypca KoMrrereHqvlr r,rcuoJrb3yrorcr B

AI4OIII{IJII{HaX <<KounoneHThl gneKTpoHHhrx cpeAcrB), <<CxeMorexHr{Ka

aHaJIoroBbIX Ia aHarloroBo-qzQponbrx gneKTpoHHbrx cpeAcrB>, ilpil BbrnoJrHeHr4Lr

nunycrnoft xnaluQnraquonnofi pa6orrt 6aralanpa n B rrpaKTuuecroft

LIHXeHepuofi 4exrenbHocrkr.

3 KOMTTETEHIII,II4 OEyqArOIrIErOC.fl, OOPMI,IPyEMbIE B pE3yJIbrATE

o cB o E HtIfl , AncrIurIJItIHbI

B pe3yJlbrare ocBoeHHrI AncIIIrtrIJILtHbI o6yraroquftcs, AoJrxeH o6naAarr

o6qeupoSeccuoHarbHblMl{ (OItr() u npoSeccr{oHaJrbHbrMrl (|tr() KoMnereHrlwrMtr B

qacrll HarI€IIIbHbIx gnaHufi, yuenufi r HaBbIKon, neo6xoAr4Mbrx B A€urbHefiureu Als
upoQeccnonanrnofi opuenTar\nu vr MorLIBr,rpoBaHHoro rt3yqeHr4fl, ArrcrlurnraH

yue6noro rrJraHa HanpaBneHkr.fl :

OIIK-3 cuoco6nocrb pellrarb sa4a'un aHarrlr3a r{ pacqera xapaKrepr{crkrK

gneKTprtecKlrrx qeueft ;

O[IK-5 cuoco6Hoct ucnoJlb3oBarb ocuoBHbre nplreMbr o6pa6orrcu Lr

IIpeACTaB ileH.krs. sKCnep[MeHTErrrbHbrx AaHHbIX;



OIIK-7 crroco6Hocrb f{I4rhlBarb coBpeMeHHbre reHAeHrlr4r{ pasBurufl.

SIOKTpOHLIKLI, I{3MepLITeJIbHoit u Bblqlacnl{Tenrnofi TexHrrKlrt, znQopuaqnoHHblx

TexHoJrorzfi s csoefi npo$eccr4oH€rJrbHofi 4errelbHocrr{;
IIK-2 roroBHocrb rIpoBoALITb gKcrIepI{MeHTbr rro sa4annofi MeToALrKe,

aHufir3upoBarb p e3yJrbrarbr, c ocraBJrrrb o6sopu, orqerbr ;

IIK-5 roroBHocrb ocyqecrBJl.lrb c6op 14 aHurn3 LrcxoAHbrx AaHHbrx Ant
pacqera I{ rrpoeKTvrpoBanlar 4eranefr, y3noB 14 MoAyneft elercrpoHHbrx cpeAcrB;

IIK-6 roroBHocrb BbIrIoJIHsrb pacqer u npoeKTr4poBaHue geranefi, y3noB r.r

tr,to4ynefi SneKTpoHHbIX cpeAcrB, B coorBercrBl{u c rexHLIqecKLrM 3a,qaHr{eM c

llclroJrb3oBaHr4eM cpeAcTB aBTOMaTkr3arIUU npOeKTLrp oBalJr4fl;

IIK-19 cnoco6nocrb npLIHLIMarb rracrr4e B opraHr43arlnu rexHr4rrecKoro

o6 cnyNun anvrr. Lr Hacrpofi re enercrpoHHbrx cpeAcrB ;

B p esylrrare o c B o envrfl 4vrcrJvrrrrrkrH rr o 6yr aro tquitc x A onx{e H :

3narr:

- ocHoBHbIe MeToAI4KU MaTeMaTI4qeCKOfO n CXeMOTeXHT.IqeCKO|O

MoAenI{poBaHHfl,, amuwr3a vr pasrera sneKTpr4qecKLrx qeneft 14 cxeM gireKTpoHHbrx

cpeAcrB (OIIK-3, OIIK-7).

Vnrerr:

- I{CnOnb3OBaTb MeTOAbI MOAenLIpOBaHvIfl., pacqeTa 3[eKTpntIeCKIIX

rrapaMerpoB Lr xapaKreplrcrkTK sneKrpprqecKlrx qenefi (lIK-s, IIK-6, OIIK-5);

B.nagerr:

- HaBbIKaMI4 MoAeJILIpoBaHvfl qenefi I{ cI4THEUIoB B cneqn€rnu3kTpoBaHHbrx

ar[aparHo-[porpaMMHblx KoMrIJIeKcax Ha 6ase rporpaMMbr MultiSim, BKJrroqar

anaJrvrg rlpoqeccon npeo6pa3oBalnvfl clrrH€rrroB B rlerurx rr y3Jrax gneKTpoHHbrx

cpeAcrB (lIK-2, IIK- 1 9).



4 CTPyKTypA I,I CO.{EPXAHITE AIICUIIIIJITIHbI
O6rqas rpyAoeMKocrb ,ryrollurrJrrrnrl cocraBJlter 5 saqefirBx e.qr.ruraq, 180 qacon.

Cnncorc reM Jra6oparopHblx pa6or

Jla6oparop:aafl pa6ora Nsl. MoaenllpoBaHIae pa6oru qenefi nocrosHHoro

roila B rporpaMnae Multisim.
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Jla6oparopHafr pa6ora J\b2. Mo4erzpoBaHre Herr,rnefinofi qerlr

nocrorHHoro roKa B rrporpaMue Multisim.

Jla6oparopnax pa6ora J\b3. Mo4enzpoBaHr4e rrocJreAoBareJrbHoro

coeAI4HeHIitt KaTyIUKLI LIHAyKTLIBHOOTII, eMKocTI4 LI pe3I4CTopa B rrporpaMMe

Multisim.

Jla6oparopnax pa6ora l\b4. Mo4erupoBaHr{e rpaH3r,rcropa B cxeMe

BKJrroqeHrlrr c o6rqnra eMr4TTepoM B nporpaMMe Multisim.

5 OBPA3OBATEJIbHbIE TEXHOJIOINU

5.1. ArcrnBHbre r r.rHTepanTrrBHbre Qopuu odyuennn

C llenbrc QopnaIEpoBaHr4fl u pa3Bprrnfl. o6qenpoSeccvrouanbHbrx n
npoSeccnoH€trlbHblx KoMrlereHrlufi cryAeHTon n yre6HoM rrpoqecce ucrronb3yrorct

aKTLIBHbIe vr uHTepaKTuBHFIe $opuu npoBeAeHtrfl 3aHflTnfi (npo6leMHoe Lr3Jrox{eHnrr

yre6Horo MarepzaJla, AeJIoBbIe Lr poJreBbre krlpbr, par6op KoHKperHbrx cr4rya\uir us

AetrenbHocrl{ npoQlEmurtx npe4upzxrzfi n opranzsaqzfi) B coqeraHr4u c

BHeayAr{ropnofi pa6orofi .

5.2. My.nbrrrMeAufi nue rexHoJroruu o6yuennn

Jlerqzonnrre 3anflTurfl, [poBoArrc.fl B MynbruMegufiyoit ay4trropvwr c

I4cnoJIb3oBaHLIeM KoMIIbIoTepHoIO BHAeonpoeKTopa vI ay ALIOclIcTeMbI.

Cry4eHrarr,r qepe3 I{HTPAFIET-cafir rca$e4prr AocryrrHbr KoHcrreKr lerrlufi

14 MeroAI{qecKI4e yKa3anvrfi. r CPC B gireKTpoHHoM BuAe, yre6nrre ez4eo$nnbMbr 14

peKJlaMHo-uuQoprr,rarlr4oHHbre MarepLranbr

oprauzsaqlrft.

npoSznrHux npegrrpuxrufi Lr



6. OTIEHOqHbTE CPEACTB A lng TEKyIIIEIO KOHTPOJIfl yCIIEBAE-

MOCTII, [pOME]r(vTOrIHOfr ATTECTA\I,1IUI IIO TITOTAM OCBOEIiIVIfl,

AI4CIInIIJIIIHbM yTIEBHO-METOAIIqECKOE OBECIIEqEHIIE

CAMOCTO,flTEJIbHOfr PAEOTbI CTYAEHTOB

6. LBonpocbl K pefirunr-KoHTpoJrlo

Pefirnnr-KoHTpoJrs }{bl

1. 3nerrpl4rlecKl{e qerll4 rlocrotHHoro roKa. Pacqer.

2. Snerrpr4rrecKr{e qenrr nepeMeHHoro roKa. fapuoHu.recruft cLIrH€IlI. Pac'rer.

3. 3revreHTbl Ileru [epeMeHHoro roKa. Pesucrop.

4. Snerr,reHTbl Ilenu [epeMeHHoro roKa. Kon4encaropbl.

5. 3nervreHTbl IIenII nepeMeHHoro ToKa. Karyrurcll LIHAyKTIIBHocTII.

Pefirunr-KoHTpoJrs J\b2

1. Mero.q KoMnJreKcHbrx aMnJruryA Ant pacqera qenefi repeMeHHoro roKa.

2. MoIqHocrb B Ilentx [epeMeHHoro roKa.

3 . gacrorHble xapaKTepLIcrHKI{ gneKTpLIqecKI'IX qeueft .

4. Heruneftnrre 3JIeMeHTbI B sneKTpLIqecKrIX qerux.

5. Moquocrb B IIenIl rlepeMeHHoro roKa.

Pefi ru H r-KoHTPoJI r i\i3r3

1 . EuuonxpHrrfi rpan3l4crop. flapauerpbl LI XapaKrepIIcTlIKII.

2. SnerrpoHHbre ycr4Jrr4TenLr f apMoHrrrrecKr{x cuf HarroB.

3. OuepaquoHHble Ycvnvrenv. 
''

4. llpurr,reHeHr{e oleparlzouHbrx ycl4JlplTenefi e nporvrblllrJleHHoft elerrpoHllKe.

I4ruuynrcnble ycrpoft crea:

5. Kmo.{enofi peNI,Ivr pa6omt rpaH3[cropa.



6.2Bonpocbl K 3aqery c orleHrofi

1. OcnosHble oilpeAeJIeHLIt orteKTpllqecrotr qeuu.

2. P ezucwteHrrfi 3neMeHr. XaparrepucrvrKvr.

3. ZcroqHLIKtI rlocro-sHHoro roKa. Cxeuu 3aMeIrIeHI{.4.

4. Pacqer oleKrpuqecrofi qerILT MeroAoM KupxroQa.

5. 3nepreTl4llecKlle cOoTHOIIIIHLIS. B IIeIIIa nOCTo.trHHoro TOKa.

I{enu [epeMeHHoro roKa:

6. 3nerrpnrrecKlre qenr{ [epeMeHHoro roKa. faprvronzqecrufi cI{rHzuI.

7. 3nerraeHTbl llerrv nepeMeHHoro roKa. KoHAencaropbl.

8. 3leueHTbl IIerIlI [epeMeHHoro ToKa. Karyruxz LIH.qyKTIIBHocTII.

9. Mero.U KoMnJreKcHbrx aMrrJruryl,Art pacqera qenefi nepeMeHHoro roKa.

l0.MoIqHocrb B Ilersx [epeMeHHoro roKa.

1 1 . 
gacrorHbl e xap aKTep vrcrvrKr4 3n e KTpI/FIe cKux q enefi .

| 2.He rtunefi Hsre gJIeMeHTbI B gneKTpLTqecKI{x qerlax.

1 3 . fpaQo -aHaIII4TV.Iecrufi MeroA pacqeTa nenzsefi nrrx qenefi .

llocneAosareJlbHoe coeALIHeHLIe 3JIeMeHToB.

1 4. fpaQo - alarvrrv,recrzfi MeroA pacqera nelunefi Hrrx qeueft . flapalleJlbHoe

COENIIHEHIIE SJIEMEHTOB.

I 5.fpa$o -a1anvrkrqecrcufi MeroA pacqera Helnnefinrx qeuefi. CvreruaHHoe

coeAI{HeHLIe 3JIeMeHTOB.

1 6. floryupoBoAHllKoertft p-n repexoA.

I 7. lIpuueHeHLT e rIonylpoBoAHzKoBbIX AlIoAoB

1 8 . E uuonpuufi rp aH3il crop. flapauerpbl lI xapaKrepl{crllKl4.

1 9. 3lerrpoHHbre ycunr{TeJrrr f apMOHr/FTeCKUX CIff HaJIOB.

2 0. Ouep aIII4oHHbIe Y cilnvr enr4.

2I.lIpuvreHeHlre onepaquoHHbrx ycrlJrlrrenefi n upovrblluJleHHofi slempoHtlKe.

hiuuylrcHble ycrPofi crsa:

22.Ktrrc"aenoft pex(LIM pa6orsr rpaH3llcropa.

23 .Kola6r,rHaIItIoHHbIe cxeMbl.



24.Tpurrepa.

2 5 . IIuSpoBbIe ctIerrIHKrI.

26.IIuQpoBbIe perrlcrpbl.

6.3 CarvrocroflTeJrbnaa pa6ora cryAeHToB

CauocrosreJrbHar pa6ora cryAeHToB BKJlroqaer 3aKpenJIeHLIe

TeopeTr.IrlecKoro MaTepr{€rna, BbIIoJIHeHIIe VH laBILI.yULIbHbIX Zagauuit,

rroAroroBKa K la6oparopHbrM pa6orau, rloAforoBKa K 3aIrIIaTe la6opatopHblx

pa6or. OcHona caMocronenruofi pa6orrr rrc1nreHlle peKoMeHAyeuofi

Jrr{Teparypbl, caMocro.srelrnrrft [oI4cK unQopuaqzu

BO3Hr{KaIOqI,IM IIpu B6IIISJIHeH}I7 na6oparOpHblx pa6or.

caMocrorrelrnofi pa6oru rparurcfl, Ha noAroroBKy K BIITIoJIHeHLIT na6oparopnrrx

pa6or, a raruKe Ha noAroroBKy K 3arrILITe na6oparopHbx pa6or. [nx uonruxeHl4rl

sSSerruaHocrLI caMocTo{Telrnofi pa6oru e)KeHeAeJIbHo npoB6AtTcfl

KoHcynbTaI\r4v1. Kporvre sToro exeAHeBHo opraHl/ByeTct o6lqeune MeXAy

nperroAaBareJreM ra cryAeHTaMLr c ucrloJlb3oBaHueM sneKTpoHHoft noqrrr.

CnHcorc BonpocoB K caMocToflTeJlbHofi pa6ore cTyAeHToB:

1. flonynpoBoAHl{Koeufi p-u repexoA.

2 . Buno trsp uuft rp aH3 LT crop. llap au eTpbl II xap aKre pvcrv1Kn.

3. Knroqenoft pexunr pa6oru rpaH3l4cropa.

4. I4croqulrKr4 nocTorHHOfO TOKa. cXeUrr 3aMeUIeHI{lI.

5. Meroa KoMnJreKcubrx aMnJru'Wl,A[t pacqera qenefi nepeMeHHoro roKa.

6. Moqnocrb B IIeTIX nepeMeHHoro roKa'

7 . r{acrorsbre xap aKT epvcTvrKr4 3n e KTpI4q e cKI{x qe uefi .

8. HenuueftHrre sJIeMeHTbI B gJleKTpllqecKux Ilen'fix'

9. Ocroerr pa6oru qzSponrrx ycrpofrcrn'

1 0. I4cro.IHI4KtI IIocTotHHoro ToKa. Cxeuu 3aMeIIIeHIafl .

I l.Pac.rer eneKTpatlecrofi qenu MeroAoM KupxroSa'

no BonpocaM,

OcnosHofi o6lent

1 2. f apvro lnu'necruair cI4rH€uI.



7 YTIEEHO.METONATIECKOE II TIHOOPMAU}IOHHOE OEECIIEIIEHIIE
ArrcqllrrJrlrHhr

OcnosHafl Jrlrreparypa

1. Czcreua MoAenupoBaHufl u rrccJreAoBanr4fl. paAl{ooneKTpoHHbrx ycrpoficrn
Multisim 10 [3rerrpoHnufi pecypc] / Illecreprun A.H. - M. : .$4I( flpecc,
2012.
Pexurvr Aocryna: http ://www. studentlibrary.ru/booMSBN978 59407475 67.html

2. Pacqer r{ MoAenupoBaHr{e manefinrrx DneKTpntlecKlax Ileneft c [pI,IMeHeHI{eM

fIK [SreKrpoHHblfi pecypc] / n.il. fanpunon, A.A. Courun - M. : COIOH-
TIPECC, 2010. - PelKr{M Aocryna:
http ://www. studentlibrary.ru/book/ISBN598003 1 3 83.html

3. AsroN,rarr,r3[poBannrrfi na6oparopnufi [paKrI{KyM c yAaJIeHHbIM AocryroM
AIrfl prccJreAoBalvrs. ereKrpr{rrecKux qenefi [SnexrponHrrft pecypc] I 8.I4.
Beupunqen, A.C. frunqeHro, B.LI. KosareHor, B.A. Kouapon - KpacHo.f,pcK :

cov, 20lr Pexuu Aocryna:
http ://www. studentlibrary.m/book/ISBN978 5 763 823 400.html

.[ono.rrHnreJrbHafl Jrnreparypa

1. Cxerr,rorexHlrKa reJreKoMMyHr{KaII[oHHbIx yctpoficrn, paAllorlpueMHble

ycrpoficrna clrcreM rrto6nnsuofi n ctaquonapHofi pa4nocBfl3u, Teopl4fl

eneKrpuqecKrrx qenefi. Jla6oparopHufi rIpaKrlIKyM - II Ha nepcoHanbHoM

KoMrbrorepe [3nerrponnnfi pecypc] / JIorsLIHos B.8., @pucr B.B. - M. :

COIOH-IIPECC, 20lL - (Cepzx "Eu6nuoreKa cryAeHraff) - Pexuvt Aocryua:
http ://www. studentlibrary.ru/bookASBN978 59 1 3 590923 .html

2. llalmos JI.H., AclaHmrq 8.P., ,{omon f.O., Enrpa@on B.B. OcHosn

npoeKTupoBalr4rgneKTpoHHbrx cpeAcrn: Yqe6Hoe rroco1ue. - BnaAzruIEp : I4s.4-no

BnaAnrr,r. roc. yH-ra,2007. - 239 c. KoruqecrBo oK3eMnJItpoB s 6n6nuorere BnfY
50 rur.

3. BuryarbHoe MoAeJIkrpoBaHLIe gJIeKTpoHHbIX cxeM

pecypc] / Xafinerr,raH P. ; llep. c HeM. - M. : $zII(
e PSPICE f3nerrpoHnnfi
flpecc, 2008." - Pexuu

AOCTyna: nilp: 44368.html

llpu BbrrroJrueHlrr{ na6oparopHblx pa6or ucnoJlb3ylorct rraKerbr

nporpaMM MultiSim. r

8. MATEPIIAJIbHO.TEXHI,TTIECKOE OBECIIEqEHUE AIICqIIIIJIIIHbI

MarepzalbHo-TexHlrqecKoe o6ecne.reHll e AI{cqrInJII{HbI BKJlroqaer :

o6opy4on alkre cnequailr3r4poBaHHofi la6op aropvwr (3 3 0-3 ) - KoMrlblorepHble

repMllH€tilbr c rpolpaMMHbrM o6e cue'reHLI eM Multi S im ;

ojreKTpoHHbre 3arrncr4 KoHcrreKTa nerIlufi (nrylrrurr,reAr4a upeseHraqun) Ha

cepBepe raQe4pn.

IlporparvrMnoe o6ecneqeHlre r Ir HTepHer-pecypcbl



Pa6o.rar [porpaMMa.{[crlr4rrn]rHbr cocraBJreHa B coorBercrBr.[]r c rpe6onanvrnrrrr O|OC BO

ro HaIIpaBneHLrro 1 1.03.03 KoncryyrapoBaHr,re lI TexuoJrorlur oJreKTpoHHbx cpeAcrB

Pa6o.ryro rporpaMMy cocraBlrJr AorIeHr raS. BOCT Baparuu A.A.
(ouo, nolnucr)

Peuengenr
(upe,qcranurenr pa6oro4arenx) r.u. Vxns B.A.

(uecro pa6oru, AoJrxrrocrb, @HO, no4nucr)

Ilporpalrrrra paccMorpetaavr o4o6pena Ha 3aceAaHur.r rca$egpu BSCT

flpororor Ne 4 or t0_J220]5 rolLa .{7
3areayroqnft ra$e4poft ESCT Cymrona n.T. (g?

(OI4O, nogul.rcr)

Pa6o.rar rrporpaMMa paccMorpena u ogo6peHa Ha 3aceAaulrr{ yre6no-ueroAr,rqecKoft rouucczrn

HarrpaBneuus,11.03.03 KoncrpyHpoBaHr,re lr rexHoJlorr{r eneKTpoHHbx cpeAcrB

flpororon J\b 4 or 10_.12_2015 rota ,€
flpe4ce4areJrb KoMriccr,ru CyrurosaJl.T. L

(ol4o, no4uucr)


