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1 UEJrI{ O CBOEHT{fl [[[CL\I4IIJII4Hbr

I-{enruu ocBoeHr.r.rr Ar,rcqunnr4Hbr <<MoAerzpoBaHze qeueft H cr4rHaJroB B

sneKTpoHr{Ke> _f,BrqroTcr r43yrreHr4e cTyAeHTaMI4 MeT0AHK MaTeMaTI4rIecKofo n

cxeMorexHr{rrecKofo MoAeJrrrpoBaHr4fl SneKTpI4r{ecKI4x napaMeTpoB 14

xapaKTepucrr4K 3neKTpouHbrx cxeM. Kypc cuoco6crByer nonyrreHuro cryAeHTaMI4

HaBbrKoB pacrrera SneKTpI{qecKI,rx qeneff c npI4MeHeHI4eM crreq[aJILI3r4poBaHHbIX

rporpaMMHbrx rrpo.qyKroB Multi S im.

2 MECTO AI,ICqI{nJIrrHbr B CTPyKTyPE OrrO[ BO

,{ucqunlzua <<MoAernpoBaHl4e qeuefr v cI4rHaJroB B oneKTpoHHKe>

orHo cl,rrcf, K AI4 c uI4 IIJI 14 H aM BapkraruBu ofi .Iacrn.

<<BxoAsrre> KoMrrereHrlr4r4 Sopuupylorc{ ilpr4 r43ytreHukr [peArrrecrByloqux

Aucrlr4nnr4H <<@ugtExa>>, <<MateMarrrKa), <<TeoperuveeKl.Ie ocHoBbI 3neKTporexHI,IKID),

<<Bne,qeuue B crlerlr4€rrrbHocrb)), <BneAeHue B npoeKTI4poBaHI4e v rexHoJIorI{Io

3neKTpoHHbx cpeAcrB).

flolyvaeubre B npoqecce v3yq.eHnfr. Kypca KoMIIeTeHIII4I4 I4cnonmylorct B

Ar4CIIIzrIrnUHaX <<KOUUOUeHTbT sJIeKTpOHHbIX CpeACTB>, <<cXeMOTeXHI{Ka

aHaJroroBbrx 14 aHaJroroBo-quQponbrx gneKTpoHHbIX cpeAcrB>, npu BbrrIoJIHeHIztl

nuuycrnofi rnalzsuraquoHHofi pa6orsl 6axananpa Lr B npaKruqecrcofi

HHxeHepnoft Ae.sreJrbHoarl4.

3 KOMITETEHUITI4 OFyTIAIOTIIEIOC.fl , OOPMIIPyEMbIE B PE3yJIbTATE

o c B o E H krfl , I.vrcw4tl JI I4 H bI

B pe3ynbrare ocBoeHr{.fl Ar4cuunnl4Hbl o6yuarorqufics AonxeH o6laAarr

I4 HaBbIKon, ueo6xoAI4MbIX B AaJlbHeftueIr4 Ar-s

v MoTI,IBI{pOnaunoro prcylcleHvrfl, AHcIII4IIIHH

3AAArlkr AHArrVr3A 14 paCr{era XapaKTepI{crI,IK

OnK-5 cuocoduocrr r4crroJrb3oBarb ocHoBHbIe npI4eMbI o6pa6orru 14

o6ulenpo$ eccrzoHaJrbHbrMr4 (OnK) u npoQ ec cI4oHaJIbHuun (lIK) r<ovrnereHlll4qMz B

qacrn HaqaJIbHbIx sHaHXfi, yueuuE

upoSeccraouamnoff opueHraIIUI4

y.re6noro [JIaHa HarlpaBneHrr{ :

OIIK-3 cuoco6nocrb pelxarb

o[eKTpl,rrrecKr4x qenefi ;

rrpeAcraBJleHl{t SKcnepI4MeHT€UIbHbIX AaHHbIX;



OnK-7 crrocodHocrb yqI,ITbIBarb coBpeMeHHbIe reHAeHrlr4r{ pa3Br4Tkrs.

SneKTpoHuIKH, I43Mepl4TenbHoit vt Bbrr{ucrkrremHofi TexHHKt4, r,rn@oprr,rarluoHHbrx

TexHoJrorufi e csoeft npoQ eccr4oHaJrbHofi 4emelbHoarr,r ;

IIK-2 roroBHocrb npoBorl4Tb oKcnepl4MeHTbr rro aa4aHHoft MeroAr4Ke,

aHanv3vrpoBarb pe3ynbrarbr, cocraBJrrrb o6sopu, orqerbr ;

nK-5 roroBHocrb ocyqecrBn{Tb c6op 14 aHarrLr3 }rcxoAHbrx AaHHbrx AJlfl

pacqera I4 npoeKTvrpoBaHvfl, getatefi, y3noB 14 MoAynefi enerrpoHHbrx cpeAcrB;

IIK-6 roroBHocrb BbIIIoJIH-srb pacaler u rrpoeKTr4poBaHr{e Aer€Lnefi, y:roe u
uo4ylefi 3neKTpoHHbIX cpeAcrB, B coorBercrBr4r4 c rexHr4rrecKr4M 3aAaHr4eM c

rIcIIOJrb3 O B aHr4eM Cp eACTB aBTOM aTH3A\VV\ np O eKTr4p OBaH Hr ;

IIK-19 cnoco6Hocrr nprlul4Marb yrracrl4e B opraHr43arllrrr rexHr{qecKoro

o 6 clyxnn aHyrfl r4 H acrp oft xe el errpoHHbrx cp e.q crB ;

B p e:ynrrare o c B o eHufl" AnarJkrrrnvurr o 6yu aro ulufr cs A o Jrxe H :

3uarr:
_ OAHOBHbIC METO.ITIIKH MATEMATI{IIECKOTO H CXEMOTEXHHI{CCKO|O

MoAenupoBaHr4fl., ananvrca 14 pacrrera 3neKTpI4r{ecKI4x qenefi 14 cxeM 3neKTpoHHbrx

cpeAcrB (OIIK-3, OnK-7).

Vuerr:

- [cronb3oBaTb MeToAbr MoAenHpoBaHV\ pacr{eTa SneKTpr4r{ecKr4x

napaMerpoB r{ xapaKreprrcrr4K sneKrpr.rqecKux r{enefi (nK-5, [K-6, OIIK-5);

Bralerr:

- HaBbrKaMr4 MoAenr{poBaHus qenefr I4 cr{fHaJroB B cneur4aJrr43r4poBaHHblx

anilaparHo-rrporpaMMHbrx KoMrrJreKcax Ha 6ase nporpaMMbr MultiSim, BKJrroqat

al{aJrur3 npoqeccoB npeoopa3oBaHr4.rr cl4fHanoB B rle[qx rr y3nax sJreKTpoHHbrx

cpeAcrB (l-lK-2, nK- l9).



4 CTPyKTyPA tr{ C OAE PX{AHI4E AI,IC UIIIJII,IHbI
O6rqa"s rpy.qoeMKocrb AlIcIII4nJrr4Hbr cocraBn{er 5 sa.rerHrx e.{r4Hr{rl, 180.racos.
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5 OEPA3OBATEJIbHbIE TEXHOIOTUPI

5.1. ArcrnBHbre u r{HTepaKTr{BHbre Soprvru o6yuenun

C IIenbIo SopvrupoBannfl u pa3Burr4fl. o6rqenpoQeccnonarbHbrx kr

npoQeccuoHzulbHblx KoMnereHrlnfi cry,ueHToB n y.re6uoM npoqecce [clonb3yrorcs

aKTI{BHbIe kr r4HTepaKTr{BHbIe Sopnarr rrpoBeAeulas. 3aHflTnfi (npoSneMHoe H3JroxeH]rs

y.re6Horo Marepl4aJra, AeJroBbre r4 poJreBbre l,rrpbr, pa:6op KoHKperHbrx cr4Tya\vtit us

,qe.flTeJlbHocrld upo$nnruux npegnpuxrrafi n opraHr43arlnfi) B correraHr4r4 c

BHeayAr4ropuofi paborofr .

5.2. Mynbrr{MeAr{fi uue rexHoJroruu o6yueunn

JlexquoHurte 3aHflTr4fl, rrpoBoAflTc-fl B Mynbrr4Me1uftnofi ay4r4Topr4u c

I4CIIOJTb3OBaHI{eM KOMTTbFOTepHO|O BI4AeOnpOeKTOpa 14 ay AUOCI4CTeMbT.

Cry4euran qepe3 I4HTPAHET-cafir AocryrrHbr KoHcneKr rrexqrafi vr

MeroAurrecKr,re yKa3anufl, t< CPC B gneKTpoHHoM Br4,qe, y.re6Hbre era4eo$nnbMbr r4

peKnaMHo-raHQopvraqproHHbre Marepr,ranbr npoSulrHnrx npe4npuxrnfi u

opfaHr43ar-Ir4r,r.

6. OUEHOTIHbIE CPEACTB A l\Jrfl, TBKyUIE|O KOHTPOJUI yCTIEBAE-

MOCTI,I, IIPOMEX{yTOTIHOR ATTECTATIITU rO IITO|AM OCBOEHIm

AITCqU[JII4HbI 14 yTIEEHO-METOAI,IT{ECKOE OEECTIETIEHI,IE

CAMOCTO.flTEJIbHOri PANOTbI CTYAEHTOB

6.lBonpocbr K aKsaMeHy

1 . OcHonnble oilpeAeJIeHI,Ir 3neKTputlecrofr qell4.

2. P ezvcrtansufi 3JIeMeHT. Xaparrep vrerr4Kur.

3. I4croqnr4K:a rrocrotrHHoro roKa. Cxeuu 3aMeIrIeHH.tI.

4. Pac.rer sneKTpraqecxofi qerrri MeroAoM KrapxroSa.
t-

5. SneprerurrecKr4e coorHorueHvfl. B Ilenn [ocrof,HHofo roKa.

I-{enu nepeMeHHoro roKa:

6. Sner<rpzqecKrre qerru [epeMeHHoro roKa. fapvronraqecrufi cI4rHaJI.

7. 3revreHTbl IIeIII4 rlepeMeHHoro roKa. KosAeHcaropbl.

8. 3neueHTbr rlerru repeMeHHoro roKa. Karyruru I,IHAyKrI4BHocrII.



9. Mero4 KoMrrJreKcHbrx aMrrJrLrry1An{ pacqera qenefi [epeMeHHoro roKa.

lO.MontHocrb B rlenrx rrepeMeHHoro roKa.

1 I . 
rlacrorHbre xapaKTepr4 cruKr4 sneKTpLIqecKHX rlenefi .

I2.Hetusefi urre 3JreMeHTbr B 3neKTpr4rrecKux rle[qx.

1 3 . f pa$ o - aHanvrrur.recxrzfi MeroA p acrlera HeruHefi Hux qenefr .

flocreloeareJrbuoe co e.{r.rHeHl4e 3JIeMeHToB.

14.fpaQo-anarrr4Tr4.recKr.rft MeroA pacrlera HeruHefiHux qeuefi. llapanleJrbHoe

COE.{I4HEHI,IE gJIEMEHTOB.

15.fpa@o-aHarrvrvr.recKlafi MeroA pacrlera serraHefiurrx qenefi. CrrreuasHoe

COC.IIIIHCHI{E 3JIEMCHTOB.

1 6. llonyupoBoAHrrKonufi p-r nepexoA.

I 7. llpuueHeHr4e [onynpoBoAHr4KoBbIX AI4oAoB

I 8 . F nnonapHuft rpaH3 Hcrop. llapauerpbl H xapaKrepucrI4 KI4.

1 9. 3nerrpoHHbre ycunrlTenlz rapMoHl4r{ecKl4x ct4 rHaJI oB.

2 0. Oueparlr4oHHbre y er4Irur e nu.

2l.flpunaeHeHr4e oneparlkroHHbrx yavnurenefr n nponabllrlneHHofi ererrpoHllKe.

IrlvrnynrcHbre ycrpofr crpa:

22. Knroqeeofi pexrrM pa6orur rpaH3l{cropa.

23.Kou6HHaur4oHHbre cxeMbl

24.Tpurrepa.

2 5. I{uSpoBbIe cr{err{I4Kt{.

26.Iln$poBbre perncrpbl.

6.2 CawtocroflTeJrbHan pa6ora cryAeHToB

CauocrosreJrbHa.fl pa6ora cryAeHToBr BKJIIoqaer 3aKperlneHl4e

TeopeTr,IqecKofo MaTepr{aJra, BbIIIoiIHeHI4e uIH[I4BVIyaJIIHbIX Zagannit,

noAroroBKa K la6oparopHbrM pa6orarra, noAroroBKa K 3aIrII{Te na6oparopHblx

pa6or. OcHosa caMocro{relluofi pa6oru I,I3yqeHI4e peKoMeHAyeIvtofi

nzreparypbr, caMocTo.f,relrurtfr nol4cK r,rH$opnaaquu rro BorlpocaM,

Bo3HHKarorqHM npr4 BbrnoJrHeHr{r4 ra6oparopHblx pa6or. lpx rIoBbIIueHI4t



o@sercrrznHocrr4 caMocro.f,relnuofi pa6oru npoBoAsrc.f, KoHcyJIbrarJuH. Kpoue

3TO|O OpraHr43yeTcs OoqeHI,Ie MexAy npenoAaBareJleM Lr cryAeHTaMH c

rIcrIoJIb3oBaHI4eM gneKTpoHnofr no.IrH.

Cnucorc BorrpocoB K caMocrorreJrbHofi pa6ore cryAeHToB:

I . IloryupoBoAHr4Konrtfi p-n repexoA.

2. Buno r'xp urr fr rp aH3 14 crop. llap au erp bI 14 xap aKrep I{ crI,IKI,I .

3. Kffo.renoft peNrau pa6our rpaH3ncropa.

4 . VIcr o,*rr4Kl4 rlo cro.fl HHo ro roKa. Cxetvrst 3 aM e rtIeHI4{.

5. Meroa KoMrrJreKcHbrx aMrrJrLrry4, Ans pacqera qenefr nepeMeHHoro roKa.

6. Motqsocrb B Ilensx [epeMeHHoro roKa.

7. r{acrorHbl e xap aKTepI,I crI{KI4 3ne KTpHTI e cKI,IX qe ne fi .

8. Herusefiurte oJIeMeHTbI B oneKTpI4qecKHX uentx.

9. O*ronu pa6omr quQponux ycrpoficrn.

1 O.IrIcroqHHKr4 rlocrofl HHoro roKa. Cxeurt 3aMeIr{eHI,It.

I l.Pacqer oneKrpr4rlecxoft qenn MeroAoM KnpxroSa.

I 2. f apuoHu.recKlaft ol{rHan.



7 YIIEEHO-METONITIIECKOE I4 I4HOOPMAUI{OHHOE OEECTIEqEHITE
AIICUI{IJII,IHbI

Ocuonnar Jrr{Teparypa

1. fpnropren, B.VI. 3reueursas 6aza vr ycrpofrcrea qrz$ponofi rexHr4Krr

f3ner<rponurrfi pecypc] : yue6Hoe nocoSue. :3nexrpoH. AaH. - Cn6. :IJJ'IY
I4TMO (C aurr-llerep6yprcrcvfi HaIIUOHaJIbHbTH HCCneAOBaTeJrbCKr{r4

yHraBepcurer unQopMar{uoHHbrx rexHonorufi, MexaHrrKr4 14 orrrr{Kr4),2012. -
90 c. - PeNuu Aocryla: http://e.lanbook.com/books/elemgnl.pbp?pl1_id:43579

2. IIIecrepKr4H, A.H. Cucreua MoAeu,rpoBaHufl, vr r4ccneAoBanr4fl

paArro3neKrpoHHbrx ycrpoficrB Multisim 10 f3nercrpouHlrfi pecypc]

SnerrpoH. AaH. - M. : AMK llpecc, 2012. - 360 c. - Pexuvr Aocryna:
http ://e.lanbooJ<.coUr/books/el emeqt.php?pJ 1_id:3_022

3. I4rnaron, A.H. MurpocxeMorexHuKa v HaHosneKrpoHzKa [SnexrpoHuufi
pecypc] : yve6uoe noco6ue. - SrerrpoH. AaH. - Cn6. : Jlaur, 2011. - 528

Pexurt Ao crylla : http ://e. l.anbook. corn /bookv'element.php?pl J _id:20 3 5

[onolu nreJlbHafl Jrrrreparypa

1. fpa6oncrn E. CnpanouHrar ro sneKrpoHklKe f3nerrponHrtft pecypc] :

yueduoe noco6ue. - SnexrpoH. AaH. - M. : lMK llpecc, 2009. - 410 c.

- PeNuv Aocryrla: http://e. lanbook.com/books/element.php?pl I id:875

llerpon, M.H. Mo4enupoBaHrre KoMrIoHeHToB rr oneMeHToB r4HTerpanbHblx

cxeM lSnerrpossufi pecypc] : yve6noe roco6ue / M.H. llerpon, f.B.
fyAxon. - 3nexrpoH. AaH. - ClI6. : IaHtr, 2011. - 463 Pexrzvt

Aocryna : http ://e. I anbook.com/books/element.php?pl 1 *id:66 I
fpa6oncrcra E. CnpanovHnt< ro 3JIeKrpoHHKe fSnerrpousrtfi pecypc] :

yve6noe noco6ue. - Sner<rpoH. AaH. - M. : IMK llpecc, 2009. - 4I0 c.

- Pexurra Aoaryna : http : //e-. lanbogk. com/books/element.php ?pl I 
-id:8 

7 5

llporpa naMHoe o6ecne.reHI{e u n HTepHer-pecypcbl

llpu nrruoJrHeHrrr,r raSoparopHbrx pa6or ucrronb3yrorc.f, IraKerbl nporpaMM

MultiSim.

8. MATEPIIAJIbHO-TEXHIIqECKOE OFECIIETIEHIIE AI,ICUUIJILIHbI
t-

MarepnaJrbHo-TexHl4qecKoe o6ecne.IeHl,Ie AI4cqHTIJII4HII BKnlouaer :

2.

3.

o6opy4oeaHlre cnerlr4aJru3r4poBaHHofi na6oparopkrtt (330-3) - KoMrlblorepHble

repMr4Hanbr c nporpaMMHbIM o6ecne'IeHueM MultiSim;

3neKTpoHHbre 3afiHevr KoHcIIeKTa lexqufr (rvrynrrravreilua [pe3eHraUnra) Ha

cepBepe rca$e4pu.



Pa6oqax [porpaMMa Ar4crlulnrlHbr cocraBJreHa B coorBercrBr4r,r c rpe6onaurrfrMu O|OC BO

rlo HarrpaBneHI,IIo I 1,03.03 KoucrpyrapoBaur.re r.r rexHorrofr4s oneKrpouubrx cpercrn

Pa6o.ryro nporpaMMy cocraBr.rJr,{oueHr xaS. FSCT Baparrau A.A.
(OI4O, nognucr)

Perlenseur
(upegcranurem pa6or:o4arem)

(otzo, no4nucr)

flporpananaa paccMorpeua r.r o4o6pena Ha 3ace.qaHr,rrE rca$egprr F3CT

flporoxor J$ 4 or l0-l22OL5 roaa /____\/
3aae4yrorqnft rca(peapoft E3CT Cyuxoea n.T. ( 4_.

(@I4O, noAnucr)

Pa6o.Ia,{ [porpaMMa paccMorpena u oAo6peHa Ha 3aaexaHvryr yuedno-ueroAr{qecKofi rcour.rcczn

HarIpaBJIeHus 11.03.03 KoncrpyupoBaHr.re r,r rexHoJrorrrs orreKTpoHHbrx cpeAcrB

flpororor Ns 4 ot 19J2,2015 rora /.----V
llpe4ce4arerrb KoMraccfira Cyuxoea ll.T.

(uecro pa6oru, golxuocrr, @l{O,


