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1. IIEJII,I O CBOEHVtfl IVrU\tIrrJII,IHbI
Llenxuu ocBoeHLIs AI4cIIulnInHbr <llpoercrpoBaHpre KoMAdyHr,rKarlrroHHbrx ocnonannfi

3neKTpoHHbIX cpeAcrB B HaHogJreKTpoHr,rKe) rBrsro'lrcr upzo6pe'reHrae cryAeHTaMr4
Teoperl,IqecKux vt [paKTLIqecKr4x snanuir. u naerrxoB KoHcrpyKTopcKorrexHorof[qecKoro
rIpoeKTHpoBaHLrs. KoMMyHr{KarIrroHHbrx ourosauuft sJreKTpoHHbrx cpeAcrn (3C) pa3r[rrHoro
ypoBHs cJIolI(HocrH, neo6xogHMbrx [pI4 l.r3freHr4r,r crpyKryprr 3C, Szsnvecrux rprrHrlr4noB
!.eirctnus, npr,r6opon v HaHooJIeKrpoHHbx ygrpoftcrn (FI9y), npr paccMorpeHlrrz ocHoB
xlaccu(fuxaUuu 3C ra yponueft KoHcrpyKrIanuoft rlepapxrdrz us4enuft v eJreMeHurofi 6asu,
KoHcrpyKulrh vr rexHoJIofIlI,I l{3roroBlreHnfl. KoMMyHr4KarIr4oHHbrx ocnonanrafi gJreKTpoHHbx
6nor<os n y3JIoB, npu cognalwr coBpeMeHHbrx cpeAcrB yrrpaBJreHr{r rexHr,rqecrlrMr4 rI
TOXHOJIOIIq9CKI,IMI,I KOMIIJIOKCaMIzI, CI4 CTOMaMI{ H TOXHOJIOTUqMI,I.

2. MECTO NUCUUNJII,IHbI B CTPYKTY'PE OTIOII BO
[ucquunuua <flpoexrr4poBaHr.ire KoMMyH Hbrx ocHorrc;lauilt gJneKTpoHHbx cpeAcrB

B HaHO3JTeKTpOHI'IKe)) OTHOCT,TTC{ K l(I,rcqrrnJllilH no nrr6opy cry,AeHTa B BaplrarrzBuofi qacrz
(popnaupyrorqzx npo(f ecovoHanbHbre 3HaHVt6nora El OilOII pr flBrrnercfl. o4uoft Lrs rarc

vt HaBbIKr{, neo6xo4rarrlrre 6anananpav ilo HanpaBneHno rroAroroBKt4 28.03.01
<HanorexnoJrorr{rl r.r Mr.rKpo crzcreMHar rexHu

Vlzyueuue AI,IcqlIrIJII4HbI <flpoerruppeaHue KoMMyrrr.rKarl[oHHbrx ogroeauzfi
3neKTpoHHbrx cpeAcTB B HaHOsJreKTpOHr.r ocHoBaHo Ha gHaHvflx, npuo6pereHHbx

x .{r4crl[[nun yre6uofo nJraHa:o 6yualorquMr.rcs [pr4 o cBoeHr{r{ lpeArrrecrB
@rasuxa; OcnoBrr rceaHronofi (fusur<u; norus; ZH(popnrarzlca; I4nxreuepHar pI

KoMlbrorepuax rpa$uxa; @asrauecKr4e ocHoB
rrepgoro rena; SnerrporexHr.rKa; Bne4euue
Mexauurca HauocrrcleM ur rpra6onorrar; 3
Mzrposn e cvcreMbr: llpMzrposn e cvcreMbr; IIp r __F____-_-_---

TexHI{rIec Ocuosbr nporparr,rfiaupoBalr4fli Koulrrorepnoe co[poBoxAeH[re
HayrIHbIX Mo4elapoBaHl{e v [poeKTnrpoBa]rve B HaHorexHonofr4rx;
Anronrarusaqzr [poeKTlzpoBaHLrfl, uauocvcre]vr; a raK]Ke 3rraHr4.rrx, nolyqeHHhrx rrpkr
rrpoxoxAeHnrr npo]r3BoAcrBeHHoft npaxruru.

Ocnoeutre rIoJIoxeHI,Is. rucr\krwruHu <llpdeKTr4poBaHr,re KoMMyHlrKarIr4oHHbrx ocnonanuft
3neKTpoHHbrx cpeAcrB B HaHOgJIeKTpOHr,rKe)) ucloJrb3yrorcr nrpr4 r,r3rreHr.ru cneAyrotrlt4x
AI,ICIII4IINI4H:

A44Izrunur,re rexHoJloruu; flpoqeccu uizrcpo- n HaHorexHoJrorr{r,r; MzxpoonrvrKa u
Qoronrara; LlnrerpvrpoBaHHble rexHoJrorrllr u onhuxa JroKaJrrrr3oBaHHbrx crpyKTyp: a raKxe rror4q,uruHr4Kil; .rrHlerphpoBaHHbre TexHoJIoII4I,r I,I onEuKa JroKaJrI{3OBaHHbrx cTpyKTyp; a TaKXe rrpr4
npoxoxAeHnu npeI.4vruorunofi up€rKTlrKt4 n drrnomreHrrrz Bbrrrycxnoft rnannszxaquonsofi
pa6orrr.

3" KOMIIETITHIII,TU OByTIAIOIU fl, ooPMI4PtyEMbIB B PE3yJIbTATE
OCBOE AI,ICUI4IIJII,IHbI

B npoqecce ocRoeHr.rrr Ar{crlt4rrJurubr
SneKTpoHHbD( CpeACTB B HaHOgJreKTpOHr{Ke))

KOMTIETEHIII,III:

poBaHr{e KoMM}'Hr4KaqrroHHbrx ouronanzft

$opnrnplrorct npo$eccvoHllrrbHr,rev

ofIK-7, cnocoduocrr r{I,ITbIBarb conpejtaennrre reHAeHrlr4r,r pa3BprThrfl, sJreKTpoHtrKLr,
I'I3M rexnnxzi IaH(foprvraqzoHHbrx rexnolornfi s cnoefi
rpo

arr nasrno4 pa6orsr c KoMrrbrorepoM, BnaAerb MeroAaMrr
ran$opir,raquoHHbD( texnolorrafi, co6rroAam ocHoBHbre rpe6onanux znsoptraquonnofi
6esouacuocru;

-MiaTeMaTI4tIeCKOe MOAenVpOBaHVe I4CCIIeAyeMbD(
raj uzrpocucreruHoft TexHrrKr,r c ucrroJrb3oBaHr4eM



- coBpeMeHHyro gJneMeHTHyIo 6azy u rI{rIbI {ourrayHraxa!,r4oHHr,rx ouronanraft gJreKTpoHHbrx

cpelcrB r.r HaHoo JreKrpoHHbrx ycrp ofi crn (OIIK- 7) ;

- oraIIbI )Ifl43HeHHouo qlIKJra oJIeKTpoHHnx cpd4crn r,r HaHooneKrpoHHbrx ycrpoficrn (OIIK-7);
- ypoBHId KoHcrpyKTusHoft vepapxun sneKTpoHHbrx cpeAcTB lr ycTpoficre roNarvryHr{Kaurrr4

(orr(-7);
- MeroAbI I4 cpeAcrBa rlporpaMMHofo o6ecneueuur, ucrroJrb3yeMbre rrpu upoeKTr,rpoBaHr4r4

KoMMyHLIKaIIIToHHbTx ouroeaHufi eneKrpoHHrx Qpe4crn r,r HaHogneKTpoHHbrx ycrpoficrn (OilK-
e);

- rpe6onanur uu(foprraarlrEouuoft 6esouacHo
ocuoeaHzfi gJreKTpoHFrbx cpeAcrB I{ rraHogJre

- ocHoBHbIe froHflTLrt I{ MeTOAbI Teopr{r4
IICIIOJIb3OBATb OCHOBHbIE 3AKOHbI ECTECTBEH

AeflrerrbHocrn (lIK- I ).
2) Vrraerr:

Br.rAbr r<ourrayuwraqzfi 4 crpyKTypHbre u $ynr<quouaJrbHbre cxeMbr
(orrK-7);
opMarr.rBHo-TexHuqecKyro AoKyMeHTaUr{ro 1l [poeKTHoft 4exrelbHocrr4

-- qraIIZrc u olpeAenxu Suaa.recKne rrpr4Hrlr4nbi
ren riHrx ycrpoftcrn (CllIK-7);

- )Jrorrrr4 B flpoeKrHofi 4exrelrHocrn (OIIK-9);
xnaccz$uqplpoBarb BHeITIHI,Ie nos4pficreyrcrpre $arcropr,r, Bnr4rroulue Ha

KOMMyHI,IKaIII4OHHbIe OCHOBaHI4S I,I i{:OHCTpyr[raF gJreKTpoHHbx cpelcrB H rraHo3lexrpouurrx

crporrrn anrgpr{TM ee pemeHrls, npoBoArrrb (fzsuro-
e r,rccireAyeMbrx lpoqeccoB HaHorexHoJrofrdrr ra o6rer<ron HaHo-
ucrloJrb3oBaHlrey coBpeMeHHbIX KoMrrbrorepHbx texHouoruft,

plcnoJlb3oBarb ocHoBHrre npu€narr o6pa6orr<n u r[pegcranrrennfl gKcrrepuMe]FrrnJrbnbrx IaHHbrx B

ceoeft npo(f eccuouanurofi ,qerrerrbHocru (IIK- 1 )i
- [pI{MeHsTb MaTeMaTLItIeCKIIe MeTOAII AJIA IIOCTpOeHII MilTeMaTI,IqeOKI4X tUOgeneft U

v ccneAoB aHus o6rer<ron upo (p ecczoualrnofi 4e4irensuo crrz (lIK- 1 ).
3) Bnaaerr:

- coBpeMeHHbIMLI cpeAcrBaMu nn@opnaarlr4oHHo-[porpaMMHoro o6ecreqeHrdr rrpoueccoB
rIpoeKTLIpoBaHLrfl KoMMyHI4KaIIIzoHHbrx ocuosauufi oneKTpoHHbrx cpelcrB r.r r{aHogJreKTpoHHbx
ycrpoficrn (OIIK-9);

- cnoco6avl{ 3aIrItITbI KoMMyHI{Kaquft srexrpgHHr,rx cpeAcrB r.r HaHogJreKTpoHHbrx yc,rpoficrn

B pe:ynrrare osBoeHus rr4cuvrnJrr4Hbr <llpoerrupoBaHr4e KoMMyHprKaurdoHHbx ocnonanuft
SJIeKTpoHHbx cpeAcrB B HanogJrercrpoHr,rKe)) o6yrrrrorqzftcs Ao:rNen AeMo crprrpoBarb cneAyroqr4e
p$ynbraTbr oopa3oBaHlrs:

1) 3narr:
- crpyKrypy u utt(popMaUl{oHHble KaHanbI gBr3rr (fynrqvouaJrbHbx 6roxos u cocraBHbrx

.Iacreft oJreKrpoHnbrx cpeAcrB (OIIK-7);

oT BJrr4tHLrr BHeIIIHT{X BO3AeI{CTByIOqUX (orrK-7);
- HaBbrKaMrr pemeH r.rs au(f (p eperulr4aJrbHbrx ufi uareuaruqecxofi $rzsuru Ha ypoBHe,

tlo3BoJrsroqeM aHalrr43l{poBaTb MaTeMaTr4rrecKr4e o,4enr.r rpt4KnaAHbrx 3aAarr (lIK- I ) ;
- HaBbrKulMt'r pa6orrr B cpeAax rrtr)orpaMM Hprs.; HaBbrxaruu pa6oru c unfroprvraqzefi n

IJIO o aJIbHbx KoMrrbroT'epHbrx ceTtx, MeToAaMI4
rpe6onauuft ran$opnraqraoHsoft 6esonacuocrtr (

(f oprvraqzor{Hbx rexHoJrour{ft c co 6nroAeHHeM
-1).
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4. CTPyKTypA I,I COAEPII{AHI,IE AI,ICqUIJII,IHbI (MOAyJrfl)

6 gaqetnrrx etunuu.216qailrpyl{0eMK091'b ,4trcrlr4nJrklHbr cocTaBJIgeT o 3aqeTHbIX eAI4Hr4rL zlo qacoB.
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paccMarpr{BaeMbx BorrpocoB (saaaD.
3aHAT:as rtpaKTraqecKoft uanpanJreuHocrrz

pasBr4Tr4fl. y cryAenron upo(f eccuoHirrrbHbrx
ceMr4HapcKr4x, la6oparopntx vt npaKTrz

3aKperrJu{rorcs cnoco6uocrr4 r< o6rerusHo-

B rauTeparTueHofi (popnae c qenr,ro

OIIK-7 rz OIIK-9, B xo4e rreKrlr'roHuo-

zansruft y cryAeHroB (popruzpytorcx vr

KOMy TBOpqecKOMy Cylr(AeHrzro rro BorrpocaM
asyraeuoft Ar.rcqunnr.rHbr 3a cqer KparKoro qeCKOrO OlpOCa neKTOpoM )4IaTrILxC.[ IIo
yre6uouy MareprraJry rpeAbrgyrrgx sanalzfi, sa cqeT flooyxJleHvrs. yqalrll,rxcfl K Ar4cKyccu[ [o



TeKyrrleMy )'qe6HoMy MaTepr,raJry r,r 3a cqeT npeAocTaBJreHr{fl ) rarq[Mcfl Bo3Mo)KHocrr4 Bbrpa6oTKr4
yMo3aKrroqeHnir, orlzpaf,cb Ha co6crBenHbre 3Harir4r, rtolryqeHHbre B p*ynbrare ca]\4ocrosreJrbHofi
pa6oru.

Ha upaxruqecKl4x u la6oparopHbx sannixx B cocraBe cryAeHqecro4x pa6o.nax rroArpyrrrr
lpoBoAI4TCS I{3r{eHI{e OCHOBOTIOJIa|aTOTIUX pacqerHo-aHarruTrrqecKr,rx MeroAoB rrpoeKTr{poBaHvnr
3C s norHoM coorBercrBnr.r Ho-
3acJryrxr.rBaHrEu coo6rqeHuft kta
HayrrHofo AoKJraAa c AeM 14

Teurr HayqHbx coo6ulenrzfi f{arqr4xc.rr BIIOJIHOMCOOTBETCTE:.?IUCHAIJ.PAB.IIEHI4,SMI4

caMocrorrelrnoff pa6orrr cryAeHToB, JIeKrIr.roHHOrO MaTepr.IaJIa, BorrpocaMr4 TeKyrqero
per.rTr.rHr-KoHTpoJrs, coAepl(aHr.reM rrpaKTr,rKyl\4a v [epeqHeM 3K3aMeHaur.roHHbrx
BorrpocoB. Ilpeuo4anareJrb opraHrtyer zarrsruit n (popue ceKrIr4oHHbD( Hafrrrbx
:ace4aHuft c perr.rcrpaqrzefi nonpocon, TBopqecKyro aKTLIBHOCTb CTy,4eHTOB, IITO

{Bmercg oAHr.IM us Heo6xoAr,rMbD( ycroezft
peftruur-rouTponr ycrreBaeMocrr.r.

B xoAe noAforoBKr.r pe(fepara cryAeHTbr Balor rrpaBuna o(poprraJreHr.r{ AocllrfHyrbrx
pe3ynbraroB B BrrAe Hayruoft crarbr.r B noJrHoM a c TpeooBarrvr.sMr4, [peAstBnteMbrMr.I K
gJlercpoHHbrM trs4alkrflM. flpu erou frarqrrecf, pvoopeTaloT 3HaHA_f, r4 HaBbrKr,r B COCTaBJIeHI4T4

HA3BaHxfl r.r aHHOTarIuv cTaTbvr, cTpyKTypbr I{ BbIoOpa KJIIOIIeBI,TX CJIOB, LI3JIO}I(eHI4'
Teoperr,rqecr<ofi , npar<rvqecKoft I,I 3Kcnepr4 qacreft uy6lraraqzv, orrpe.4eJr euut o6tactn,
ooT,eKTa, IIpeAMeTa H IIen[ I4CCJIeAOBaHVIfl., IIOCTa

3axrroqeHr4rr, cocrasJreHl4fl 6ra6nuorpaSrz.rec
zn(f oprvraqr,rn.

IlpoxorgleHrrfl cTyAeHTaMr{ TeKyrrlero

oBKr4 perlaeMbx 3aAaq, I43Jro)r(eHr4f, BbrBoIoB rl
crII4CKa LIClOnb3yeMbx I4cTortrrI4KOB

llpz [poBeAeHr4t4 JreKrlr4oHHo-rrpaKTr4 sauflTuin npr4Melurrorcs r.rnQoprvraquoHHo-
KOMMyHr.rKarIproHHbre u MyJrbTr4 AJrf, MoHr'rroprrulra reryrqeli yoneBaeMocrrr Lr

KoHTpoJUr gnauufi cryAeHToB, a rarcKe r4r npesenraqzfi, TecroBbx zapla'auft vr

AeMOr{CTparIr{oHHbx Br{AeopoJrr4KoB [ocpeAcTBoM
He uenee 40Yo ayguropHbx sa1flTuir[poBoAt4Tct

Hbx cpeAcrB t4 MoHnropoe IIK 3BM.
rrHrepaKrr4 Buofi (p opnae.

6. OUEHOTTHbTE CPEACTBA Anq KOH:TPOJTf, YCIIEBAEMOCTtr{,
IIPOMEXTYTOIIHOI,I A AIII,IU ilO I4T'OIAM OCBOEIJVIfl

AT,I CIdI4IIJIITHbI I,I YIIE E H MET OAI,IIIECKOE OEE CTIEqEHI,IE
CAMOCTO.flTEJI I,I PAEOTbI C'IYNEHTOB

salanufi [paKTr4qecxoft r.r caMocrosrelrnofi
v. AoKJraAa. .Brrcryuenue cryAeHTa c

uI4 kr 3au\vTa pe3yJrbTaToB BbrrroJrHeHHofo

B r{ AOKIaAOB Apyfrrx rrarquxcs Ha

rrpoeKTilpoBaHvrv KoMMyrrr4KaIILroHHbrX
qma(fon yrpaBJreHprr.

ysronoft, cxeMHo-y3roeofi I4 MoHocxeuHrrfi

Telcyunfi KoHlpoJrb ycrleBaeMocrra cryafnroB rBJrrercr prrcrrpeAerennuu BO BpeMeHr4
ceMecTpa r,r ocHoBbrBaeTcs, Ha oueHKe cnelyrculr4 COCTABJI'IOIUUX:

L Brnolnenue cry,qeHToM Jr brx pa6or fi no,uroroBKa LrH4LrBr4,{yanbHbrx
orlreroB; 3arrlr.rra pe3ynbraron na6oparopHbrx ale.uit.

2. BsruomreHLr e cryAeHToM r,rHJtrzBr4AyanbH
pa6orrr; rroAroroBKa pe(pepara, rpe3enTa
r4HAr4Br4 AyaJrbHbrM AOKJTaAOM Ha CeKrIr,roHHoM

I,ICCJIEAOBAHI,I'.

3. V.racrue cryAeHron n o6c'yxAeHr.ru
ceKrlr4oHHbrx 3aceAaHr,rsx B xoAe [paKT[qecKr.rx

Tepmr rpaKTr{qecKrx 3aHqruh u peQep
1) Polr v. 3a1aqv Kouc'rpyKropa

ocnonanufi, tqeeK, cy66loxon, 6roKoB, croeK r4

2) @ynr<quonanbHo-y3nonofi,
M eTOAbr rrp o eKTrzp o B anvrs. 3 C u xorrarvryH 14 KarI pr oH ocnosauzft.

3) Knacczlpurcaqr.rr 3C ro ycnoBvrM
x(ecrKr4x gneKTpoMarHr4THbIX r,rslyreuraft .

nyara\r4kr, Crofixocrr, 3C x nos4eficrnuro



OIITI,IMZIJIbHOCTH KOMIIOHOBKI,I.

5) Cxeurr eleKrpnqec ur";nas.v. crpyKrypHa.s OC.
6) O6rqze rexHr4rrec \Lrv u KoMMyHr4Kaur4oHHbrM

ocHoBaHr4trna 3 C cleupraJrbHoro
7) lle'rarurre 14 I,IH Hocrr,r rrJrar rro rexHoJrorr,rr4

u3 roToBJIeHr4S, KOHCTpy KULII,4 LI

8) OcHosurre rpe6ona cczrpoBKe 14 pacqery sJreMeHToB
IetraTHofo MoHTaxa.

9) Oco6euuocru o(fop br.

10) Ouronnrre rpe6ona rr oJreMeHTon $ynrqraonalrnofi
SneKTpoHI{Ifl.I Ha rIerIaTHbIX nJI c6ppouurrx.reprexeft rqeeK Ha
[EqATHbIX IIJIATAX.

11) Eroxr,r u s'reiaKu \,D Parnonra4nocrt4 KoHcrpynqrafi u
oco6ennocrr.r KoHcrpy[poBaHr{ ft.

12) Cracrevrr oxJralKAe poBaHur OC c ecrecrseuHofi u
npr{HyAlrrelruofi nenrvnxqr,refi

13) flpoemnpoBaH\re ToAbr yBenrzLreHr4r )KecrKocrr,r
KOHcTpyKrIvftr vt cHulKeHrr.fl aMrr 

'.xvyI.apa>r14) Bu6pousonilJut ( aKreprrcrr4rn nu6ponsouropor
r.r npr4Hrlr{nrr vx 4efictnux.

15) Sxpanuponanue oro nonefi. Koncrpyxqun
SneKTpr,rqecKr4x II MarHr4THbrx 3

16) BprArr noMex v HLrKax, ucKa)KeHrze crrfH€rJroB,
rpe6oeauufi K Jrr.rHr.rfiM cB.f,3r.r.

17) tr4n4yxrunuble I{ Ko JrervreHToB rrerrarHoro MoHTa)Ka"
1 8) O6qr,re MeroAbr BJraro3arrlprrrr. feprr,r$rusaqur 3C.
Cry4enrrr BbIIIoJIH{Ior na6oparopubre zafiauux. I(ourperHr,rfi uepeuenr na6oparopHbrx

pa6or AJIfl KaxAoro cryAeHTa orlpeAenser npen{aaBareJrb c yqerol\4 TeMbr sanaHus. pe$epara z
HanpaBJreHrzfl caMocro.f,rerluofi pa6oru.

Pa6ota J\|bl. O6ecnerIeHI,It relroBbrx peNuivron KoMMyHr4KarIrloHHbx ocuonaHuft 3C.
Pa6ora l\b2. O6ecreqeullf, MexaHlilqecro{ upounocTr'1r KoMMyHr.rKarlrroHurrx ocuosaHr.rfi

4) Itoiunononra 3C. (Darroprr,

3C.
Pa6ora Ns3. O6ecneqenprs

COBMCCTI,IMOCTI4 KOMMYHIZKAIII4OHHbIX OCHOBAHII

Pa6ora J\b4. O6ecnerreHr4f,
Pa6ora Ns5. O6ecneqeHzt
Pefirunr-nourpo"tr Nbl
flpono4urcs B rrr4cbMennofi (f opne.
Cnzcox zata'gtuit:

4. Kounouonxa 3C, orpeAenfiorque
5. MeroArr KoMrroHoBKr.r r4 Kpr.rrepratz

6. Cxenru 9[eKTpuqecKue rr
Pefirnnr-rcourpo"ur J\b2
flpono4rarcx B rrr4cbMeHHofi $oprvre.
Cnucox smale'uit:
I . OcuosHrre xapaKTep Lrcrvrr<rr

2. lleqarHrre nJrarbr. PagnoeI,Iarrocrr4 rrJrar
Ha3HaqeHr4IO.

onpeAeJrf,rouue KoMrroHOBKy; Kpr,rTepr4r4

v lpoqHoc:frl v gneKTpoMarnvrnofi

3C.
MyHr4 Karlr{o,HHbx ocHoeaHufr 3C.
3C u rcovrvryHr.rKaur4oHHbrx ocHoB auufi..

r,r gKcrrnyararlLroHHbrx rpeSonanufi r 3C.
TexHoJIOrrrr{ r,r3roToBJreHr{f , KOHCTpIKTIZZ

HA,IIEXHOCTPI

BJIAIOCTO14K

L aymnrul) {ero4 KoHcrpyr4posauns 3C"
2. npoerTl4po\anuu KoMMygr.rKarqrroHHbx ocHonanprfi qqeeK,

6roron,
3. LrrM 3xcrrJrvurarfnn.



3. OcHonnrre rpe6onaur{.rr K gJreMeHTaM MOHTAIKa r{ lpacoupoBKe.
4. llpanuna oSoplrneuua qeprex(a n IIJ]arbl
5. Oco6esnocrrz ycraHoBKr{ sJreKTpopaAu

3JIeKTpoHr4KtE (YO3) Ha rrer{arHbre lnarbr.

Pasuonra4uocrrr KoHcrp1rr{ufi .

Pefi ruur-rcourpo;rr J\b3
Ilpono4urcf, B rrlrcbMeHuoft (!opue.
Clzcor< salaHuir.:
1. Cucreurr oxJraxAeHr4fi 3(l;

rrpaHyAurensHoft n enru lrflr\krr4.

2. llpoexrupoBaHr4e nu6ponpo.umx
KOHoTpyKTIHU vr cHvtlr{eEr.rr aMnJrLrTyAbr

3. Brz6pozsorurrlr,rrr (auoprrEsaqrax) 3C.
Aeficrsrlr.

4. 3xpannpoBaH[e gneKTpr4qecKofo u
MarHuTHbx SKpaJroB.

crrfHaJloB; TpeooBaHr{.rl K Jrr,rHlllrM cBr3rr.
6, LlulyxluBHbre A KoHAyKTr4BHr,re

7. Msrolu BJraro3arq[Tbr ri repMervrsa\lru
flpouexyrorrHafl arrecrarlus rrpox

oxBaTbIBaroT BCrO TeMaTr4Ky, paccMoTpeHHyro B

u na6oparopnbx zassruit B TeqeHr.re oeMecrpa.
Boupegl,r i< sxsaN,reuv:

(ersaueu [poBoAr4Tcs B rrr,rcbMeunofi

oJreKTpoHHbrx cpeAcrB. Cxeua gneKTpuq

crpyKrypHa{.

3agauu, qenfi u rexHr4qecKoe 3a.4aHr,re Ha Ir
Cpe4crn a rrp o eKTr4po BaHLrfl..

10. TexuonorvqHocrr, KoHcrpyKrlLrr4
KOJII,IqECTBCHHbIE ITOKA3ATEJII4 TEXHOJIOIU
Kounner<curtfi noxa: areJrb oueHKrr rexHo Jrorr4 qH

11. I(ouuynuxarlrzoHHbre ocrroBaHr.r{
Pasnonu4nocra rlJrar rto rexHoJrotr4r,r u

6. Ilpanuta o$oprvrueuux c6opo.rmx 14V'3NEIrufiI

7. Cy66nor<2, 6loru il r.refiKrz HOI4

MeHroB (3P3) u ycrpoficrn (pyHxqnoualruofi

HA [EqATHbIX TIJIATAX.

Mr{4poeneKTpousofr auraparypbr.

nprrMeHeHr4.'r cpe.qcrB ecrecrneHnofi u

3C. MeroArr yBeJrIaqeHur ]KecrKocrr4
KoMMyHr4KauLr oHHbnr ocnonauuft .

CB'3I4 SJIEMEHTOB IEIIATHOIO MOHTA(A.

e (poprrae eK3ilMeHa. Bonpocsr sKsaMeHd

Ae npoBeleHrzr JIeKrIr4oHHbrx, [paKTr4qecKr4x

)
bIX cpeAcrB. Tzroeas crpyKrypa cpeAcrB

cTrrKpr Br4opor43onsTopoB r,r [pr4Hrlr{rrbr r4x

LITHoro nols. KoucrpyKrlr,ru gneKTpr4rrecKprx n

5. Buarr rroMex Lr ilapa3prrnrx csggefi n MyHr,rKarluoHHbx ocHoBaHr4lx 3C, racxaxenrze

1. Crpyxrypa v Ha3HaqeHr{e aJreKTpo

QOTOHT4KT{ r4 OlTpOHr4lCr{.

2. flononenvfl, vr cocraBHbre qacrr4 sJrexTpo brx cpeAcTB,
3. 3ranrr )ro43HeHHoro rlr4Kna sJreKTpoH cpeAcTB.
4. fly"tu coBeprrreHcrBoBaHr4.s KoMMyHt4 oHHbIX ocnoeaHl4fi oneKTpoHHbrx

K. Onpe4elxrculue (falooprrocHoBorroJrararcqr4x rrapaMeTpoB r{ x
KoHcrpyKrlrzfi , uero4u KoHcrpyr4poBaHr4r.

5. Ilpusuarclr cr{creMHocrrr KoHcrpyKrlr{pr
KOHCTpyKrlr..ru.

6. (Dyurqraonantuo-yslonofi, KacKaAHo-

sneKTpoHHbrx cpeAcrn. Vponura Bxo,4rzMocrr4

Bofr, cxeMHo-y3lonofi v uonocxetrrrr,Ifi
MeTOAbr KOHCTpyT{poBaHvrfl SJreKTpOHHbrX Pom, n ita1arrv KoHcrpyKTopa ilppr
IIp O eKTHp O B aEvrr4 Ko MMyH rir K arlrr o HH brx o cH o B aH fi.aueex, 6loxon, croeK z ycrpoftcrn.

7" KounonoBKa sneKTpoHHbrx cpeAcrB, rcrqve (far<roprr. MeroArr KoMrroHoBKr4 14

KpprTepl,rv OIITT4MaJIbHOCTI4 
"

8. Irlcxo4urre AaHHbre flpoqecca

opeAcTB,

pa3BLrTr4fl

poBaHl,rs KoMMyHI4KarIrrOHHhrx ocnonanufi
rrpr{Hll}rnr4aJtr,r'as, $yrr<quoHurbnafl vr

v po B aHrre KoMM yHr4 KarIr{OHHbrx o cHoBaHrZt4.

Hbrx cpeAcrB" IdaqecreeHHr,re v
KOMMyHr.rKarIIIOHHr,rX OCnOnaHUfi.

Br,rAe rreqaTHbD( U r,rHTefpilJrbHbD( rrJrztT.

9. CoornorueHlre nonsruft [poeKTr.rpoBaH e r,r KoHcTpyr4poBaHr{e sneKTpoHHbrx cpeAcTB,

HVrs., KOHCTpyKrIr4r{ kr Ha3HaqeHr4ro.



Oco6eunocrr{ KoHcrpyxqraft rro KJraccaM

IJIATbI.

Tp accr4poBKr.r pr pacqeTa SJTeMeHTOB r eqaTHoro
1 3" Ouronnue rpe6on alavrs. K ycraHoBKe

17. O6urere crrcreMbr oxJrar(neHr4s 3C.
npLrHylr{Tenrnofi BeHTvnr{rzr4 3C. Cx
KoMMyHr,rKauv oHHbrx ocuoeaHr4fi .

gneKTpr,rqecKoro MorlTalr@. Bu.4rr noMex u
rpe6onanu fl. K rrr4nvrsM cBfl3lr.

pI rrJrorHocru. Mnorocloftnrte nerrarnbre

u VO3 Ha rrerrarHbre nirarbr. Oco6euuocru

12. Ocrronnrre rpe6onauur K rrpoeKTlr rreqarHoro MoH'raxa. oco6enuocrz

o(foprvrnenrzr qeprexa ue.rarHoft rrJrarbr rr brx rrepreN(eft 3MV Ha rrerrarHbrx rrJrarax"
14. llymrrr ytrpaBJreHlrr H JrrqeBbre 9C. Ocuonunre rpe6oBalvrfl KoMrroHoBKr.r.

Cnoco6rt HaHeceHrz{ na.[uzceft r4 rrrKaJr Ha lwr [aHeJIsx.
15. Oqroeusre cnoco6rr oxJr oJreKTpoHHbrx cpeAcrB. Xapaxrepucrr{Kra

TennolpoBoAHocrr4 ra xnaccu$r{r(arlrrr.r re
16. Meroabr r,rHreHcr,rSuxaqura no oxJralKreHr4s 3C. Sleuenrrr JronaJrbHoro

oxn a>r(AeHu.f, ra o co6 eHHo crr,r ux np o eKTr4p oBaHrz . Tenroerre rpy6xu.
HOCTr,r [p0eKTr{poBaHufl
KOMNOHOBOK CTOCK

ecrecrseHHofi
ynpaBJreHpr{

ll
ll

18. Bnerunue MexaHr,rqecKue eosAefi fl Ha 3C: nulpaqwu 14 yAapbr; r,rx
xapaKTepr4cTt4Kr,I tr BrrwflHvre Ha SJreMeHTbr KoH T4 I,I KOMIIOHEHTbI.

1 9. flpoemkrponalure nv6poupountx rc 3C. Koncrpyxlr4BHbre Mero.4br yBerrkrqeHvrfl.
)KecTKOCT'r U yMeHbrleHl4r aMrrJrr{TyA uit rpu nm6paryutx. Bra6pou3oJrrrlt4t
(auoprus aqux) 3 C " O uronurre xap ax:repncrr{Kr4 14 bpor,r3 onsrop oB r{ npr4Hrlr{nrr ux,4eft crnul.

20. SlercrpoMatrHr.rrHa{ coBMecrr4Mocrb
rlapa3rrrHbx ce.f, g eft r.r HaBoAoK. 3rcpaHupoBaHr4e

" IrlcroqHzKu vr npveMHr4Kl,r froMex, Br4lbr

21. 3npaulrpoBaHr{e npoBoAolB rz

22. ErvrxocrHbre cBr3rc oJreMeHToB fleqar MoHTaxa. Zu4yrrunubre r.r KoHAylKTr.rBHbre
napa3r4THble CB.S3U SJTeMeHTOB neqaTHofo Mo

23. ocnonur,re rpe6oBanvts. K rlpoeKTr4pqBaHzro nerrarHbrx npoBonHx4KoB cr.rrrraJrbHbrx
ueuefi . PagHosralHocrlt KoHcrpyKrlr4r4 u oco6esu

TexnoloruqHocrb KoHcrpyKlrlrEu 3C.
Pa:uoua4noclu reqarHr,rx rrJrar no rex
TpacczponKa u pacqer 3JreMeHToB

Tpe6onanuf, K ycraHonrce 3P3 u YO3
PasHonrz4uocrr{ KoHcrpyxqr.rft 6roxos
PasHonr,r4nocrlr KoHcrpyrcquft s.reex 3 C
flynrrrr y[paBneH[r r4 JrrzqeBbre rraHenr4

qecKoro rr MarHaTlroro uolefi.
ft 3C. llepenpec'rnbre rroMexr4 B sJreMeHTax
rrapa3r4THblx cusefi, r{cKaxeHl4e oI4rHaJIa.

I,I I{3IOTOBJIE]HII{.

OIO MOHTA}KA.

ICLIATHbIE IIJIATbI.

rlErreu. ra$tuBuAHOL:'r'I4 KOHOTpyKIII4I4 I4 OCOOeHHoCTI4 IZCIIOJIHeHLLf, IIIZH III4TaHLIfl. 14 3A3eIvUIeHVtfl.
24. Bosreficrnue aruoc$epurx oca4nQn u BJralr(Hocrr4 Ha 3C. O6rque MeroAbr

Bnaro3arrlr4ru. fepuelv3ar\rrs. 3C " llpoercrrrpoB
25. Oco6eHHoctrrd fepMerr.r3arllrpr Koprry

3reuenrrr 3[eKTprzrrecKrax coe4nuenuft A
SneKTpHtrecKoro MoHTalI(a.

CatrocrosrerbHaq pa6ora crygenron (
Ifenrro caMocro.rrrenrnoft pa6orrr cryAe

AorroJlHrlorur{x MaTepI,IiIJrbI JIeKIIT,TOTIHOTO K
pa6orbr ocyxlecrBnflercr npu 3arrlr4Te o
lpaKTr.rqecKr.rx 3aHf,Tr4fi, npn rroAf oToBKe pe$ep

HI
1)

2) MeroA KoHcrpyrponanzs 3C.
3) 

'ulyanau:l.ra.4) Cxeiua sJrerTpr{qecKas rrpr.rHrl krrrvaJrb*afl u fr yHxquoHaJrbHa{,
s)
6)

7)
8)
e)
10)
11)
12) Mero4rr zurencz$ra Kar\Lru JroKnJrbHof o

3C.
enns 3C.



13)

r4)
1s)

16)

r7)

18)

1e)

20)

Pag,qel I -4. P a6ora c rorroJrHr4Tellnoft

Pas4en 5-6. Pa6ora c AoloJrnkrrcnurofi

Pag,qer 7-8. Pa6ora c /IolonHr.rrelrnofi

Karcue Kpr{repr4r,r nrr6uparorcx 4nr (fo
9ro raroe KoM[oHoBKa 3C?
qro ssnserc-s o cHoBHo it sala'reir KoMrro xrz?

O6que crrcreMbr oxJrDK.AeHr{fl

ecrecrBeHHoft u uprauy4urelrnofi

Kaxr.re MeroAbr KoMrroHoBorrHbrx pa6or
llo rcarcvna [pr.{HrlulaM ocylrecrBnferct

: ocooeHHocTr4 npoeKTr,rpoBalJvfl cpeAcTB

t[''Ikr.

BAHULI [erraTHbD( npoBoItHr{KoB cLIIHnJrbHbx

uHoorrr npoeKTr4poBaulrg. qeneft r:v"ranvtr u

BJraxHocrlr Ha 3C. O6rque MeroAbI

Kopnycax. llpoexrupoBaHr,re pa3beMHbrx

Qa s.).llo4roronra peQepara (8 .r.).

(16 u.); llo4roronxa pe$epara (8 u.)

(16 u.); llo4roronra pe(fepara (8 q.);

r4poBaH[r{ fpynrr ro ycJroBr.rfl M sKcrrnyaT aryuu?

sHaere?

HVe SJTeMeHTOB yrrpaBneEus. u

Bu6paguu, yAapbr r{ r4x BJrr,r.rHr.re Ha 3 C u xon,trr,t yHr.rKarlr4oHHbre ocHoB antrs..
Mero4rr yBelrllqeHrl;r )Kecrrcocrtr u c
f,qeeK 3C upu nu6pa4uxx.

)KeHr4r aMrrJrLrryAbr r<one6aurafi nz6ponpoqHbx

I4cro.ruraxIa rroMex r,r np[eMHr.rKrn , BLIAbT rrapa3LrrHbrx cnssefi rr HaBoAoK e 3C.
3rcpauuponaHpre gneKTpuqeoKofo u
SKDAHbI.

I{Tr{oro [oJIt. 3tuexrpz.recKr,re lt Ma.rHI,ITHbIe

3xpanraponaHrre [poBoAoB 14 na6eneft
Euxocrurre cBr3I{ neqarHoro Mo
Ocnonurre rpe6onauufl rrpn4 n
uenefi.

21) PasHonuAuocrr.r KoucrpyKrlr,rrr u
gJreMeHToB 3a3eMJreHrds s 3C.

22) Bos4eficrnue arlroc(pepnnx
BJIaro3arqr{Thr.

23) fepuerzsaqr.rx 3C B pa36eMHbrx
yrrnorHrrreJrbHrrx co e4raueHaft .

Pacnpe4eleHr{e BnAoB caMocroflrelruofi IIO pa3AeJr aM ArrcquflJlr{Hr,r

PagAel 8. Pa6ora c AorroJrHrzrertnofi Jr (1e u.).

cTyAeHTOB:

1) Karcne 6r,rsaror orpaHr{r{eHr.r:q rrprr K KOM npoercTupoaauuu?
2) Kar<as uu$opuaqr{r Mox(er J{BJrrrbct AHbrMr,r AaHHbrMr4 gtx pazpa6orxra 3C?
3) llepe.rucnure pa3AeJrbr, BxoArrrlr4e B TexHr4qecKofo 3a.rlaHr4r Ha

[poeKTupoBaHr.re KoMMyHr.rKarIproHHbx onaulrfi 3C?

Orxprrrufi cnucon Borrpocon AJrs rr pe3yJrr,Taron caMocrosre.nrnofi pa6oru

4)
s)
6)
7)
8)

e)
krH4vKar\vu Ha Jrr4rleBbrx nanenrx? llpu krTe npvMepbr.
Kar<ranau o cHoBHbrMrl rrapaMerpaMu pr,r3yercrr ralco ii opraH rryB crB orreparopa,
xax speuve?

10) Kaxoerr o6rqne rpe6onanus K [poeKTlrpoBaHrrro orcrrerHbrx ycrpofic:rn?
l1) Kar ycrananll,IBarorct 3P3 u YO3 npu MoHrDKe Ha rreqarHbre rrrrarbr (IIil)?
12) Kar< cne4yer pa3Merrlart (pyrrxquoHaJrbubre ysnu na lIlI?
13) 9ro Heo6xo.4rrMo yrrr.rrbrBarr, rrpu pa3MerrleHr4r,r OP3 ua llil?
14) llepe.rracnure, KaKr.re cyulecrByror BapvaHrbr ycraHoBoK oP3 na llil?
15) Kar<zx ilpaBvlrneo6xo4tIuo rrpl{Aep}Kr4Barbc-f, rrpLr npoeKTupoBalkruKoHTaKTHbrx

[nouaAoK Ant Bgyrpl{cxeMHofo KoHTpoJrr frJrar c noBepxHrocrHbrM rvronraxou?
16) Karue 3oHbr orHocrrc.f, K 3arrpeqeHHbrM Ars [poKr44Kr4 rrpoBoAHr.rKoB,

pacnoJrararoilIkrxcs ua ncefi rrnorqa,qz II[I?
17) Kar ueo6xoAr.rMo pacnonararb rreqarHbre rrpoBoAHr{xz Ha IIII?
18) Kar npozcxoAr4T gKpaHrrpoBaHr.re [errarHbrx rpono4nulcon'/
19) rlro uonululalor rIoA TepMuHoM (Hecyrr1a{ KoHcrpyKrlr.rs>? lKaxze Br4Abr Hecyur4x

KoHcrpyxrluft srr suaere?



20)
2r)
22)
23)
24)

25)
26)
27)
28)
2e)
30)

31)
32)

1 yTIEEHO- MET OAI,ITIE CK OE I4

n.Vr
a) ocHoBHas Jrr.xTepaTypa :

1. LLIeuu, A. B. MeroAu rrpoeKrrl
pecypc] / A. E. TIIeuu, H. M. Jla:apena.
Iulnxreuepzs,2013. 

- 456 c,
2. MyporuueB, A. IO. KoucrpyrzponaH

f3uercrpounuft pecypc]: yue6Hoe uoco6ze /,{.
Pocron n/[: (Deurzxc,2073" - 540 c. : ul.

3JreKTpoHHbrx MoAyJreft nepnoro crpyKrypHoro
Kpacuorpcx: Cz6. Seaep.yn-r,20I2. -208 c.

6) qono"rrurrreJrhHafl Jrr{Teparypa :
1. folonuqrrra, M. B. llpoerrrapona

coBpeMeHHux un(f opriaarlrroHHbrx rexuoloruft

flep euucwrre fJraBHbre 3aplaqu Lr KOHCTpyKTIZIT oJroKa,

Kaxze KoucrpyKrluu 6noron Bbr 3Haere

Hasosr.rre ocHoBHbre .Ilocror.lrHcrBa KH KOMIIOIIOBKII OJIOKOB.

Karurrru crerreHrMt4 xapaKTepr43yercs 3C on BHe[rHr4x nosaeficrnufi?
flpone4Iare cpaBHl{TeJlrnsrfi aHanvs rrna{epuanoB, r,rcrroJrb3yeMbrx B KoucrpyKrlzrx
3neKTpoHHbIX CpeACTB, rlepeqI,ICJIVTe AOCTOT{HCTBa 14 HeAOOTaTKr.r 3Tr4X MaTepr{anoB.

DK,UEHI4g.

s 3C?
ll'epevucnrzre BLrAbr paAr4aropoB 

"

Karr.re MoMer{Tbr ueo6xoAurvro onpe4en{Tb AJrs alaJrn3a rrarpa3r{THbrx
gneKTpoMarHVTHbrx eogAeft clrnnft ?
3 a c.rsr qero o cyqecrBJrrercf, enerupo cfaruqecxo e sKp aHlrp oB anue?
B qerra cyrrlHocrb MarHr{ToclarurrecKoro orpaHr,rpo r;anufll

o OPMAIII4OTIHOE OEE CIETIEHI,IE
JII4HbI

I,Is gneKTpoHHbrx ycrpoftcrn
. TEKCTOBbIC .IIAHHbIE.

[3nexrpoHnufi
-- M.: Wn$pa-

3. IOsoea, B. A. Ocuosrr rpoeKrr4 r oneKTpoHHbx cpeAcrB. KoucrpynpoBaHr.re

y3noB u ycrpoficrB oneKTpoHHbrx cpelcrB
MypoMqee,VI.B" TropzH, O. A. BeloycoB. -

r f3reNrpounuft pecypc] / E. A. Iosona. -

e pa4.rosJreKTpoHHbx cpeAcTB HA OCHOBe

nHuft pecypc]: yue6uoe nocodrae / M.
B" lolonuqrma - M.: EI4HOM. JI pLrfl zuauuii, Irlnrepuer-Yuunepcurer
I,In S opna aqrro HHbrx Texnolo ru ft (I4H;,TY WT), 20 | 1 . - 5 0 3 c,

Ultiboard fSnercrpoHHufi pecypc].

l. flpoerrupoBaHve r.r rexHorrorux sriercrpoHHbrx cpeAc'rB. IS sN 207 | -9809 .
2, fiuuatrruxa cJro)KHbrx c]acreM - nex. ISSN 1999-'7493.
3. Pa4uorexnuqecKue pr reJreKoMMyriuxauuonHbre crrcreMbr. ISSN 222r-2574.
r) nporparuMHoe o6ecueqenue u LInrepH
L AltiumDesigner, SolidWorks, ultiSim KOMIIJIEKCHAfl CI4CTEMA

aBTOMaTr43prpoBaHHoIo [poeKTr4poBaEr[fl
2. ROMIIAC-3D ceMeficreo cLr

BosMo)r(HocrrMra o(fopuneuzx npoerruoft vr

craHAaprar\l cepvlr ECKII u CIIAC.
KoHcrpyKTopcxofrr AoKyMeHTarIu[

BAHVIfl C



8. MATEPPIAJIbHO.TEX

,{nx npe4craBJreHr.rr JreKurdoErHofo M
prcnonb3yeTcr cleqrraJrr{3r4poBaHHoe ayAr{To
clrcreM, flpoeKToporu u noyr6yxour.

Jla6oparopurre v rpaKrr.rqecrr,re
na6oparopurx, ocHaueHHbD( ueo6xo4lzurnuz
o6ecneqeuzs.

qE CKO E OEII CTIEIIEHI,IE
n.r[C IIIHbI

a, rrpe3eHTa\nit u pe$eparon cryAeHToB
o o opyAo BaHr{e c 3Kp aH oM .4nr IIpo eKrlr.roHHbrx

IIpOBOATT9f B KOMrrbroTepHbD( roraccax Lr

cpe.4cTBaMr4 TeXr{I{qeCKOfO Vr [porpaMMHofo
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Pa6ouyro [porpaMMy cocraBrrn

PeqenseHr
(npe4cranureln pa6oro4arenx)

Pa6o.tLas. nporpaMMa o4o6peua ua

flpororor saceglaHnfl. rcaQe4pu J\b

Pa6o\ax rporpaMMa o4o6peua ua

flporoxor 3acepLalufl. ria(f e4prr Na

.r.HIrl
(vecro pa6orrr , noArlllcb)

flporpanrua paccMorp ena rr o4o6peua na n xaSe4pu ELIIM
llporoxon Nbl or 03.09.2018 rola

C.M. AparenxH
, noAnHcb)

Pa6o.rar nporpaMMa paccMorpeHa u o4o6peua 3ace4aHLrvyue6uo-rueroAr4qecKofi xovlucculz

flporoxon Jllbl or 03.09.2018 ro,ua

C.M. ApaxenaH

JIIICT IIEPE PItNEHMfl
PAEOTIEIZ ilPOIPA br Avrcrlr4rrJrldHbr

Pa6oqas rporpaMMa o4o6peua Ha

flpororor 3 ace 4alr4s. rca$ e4pu J\b

brr{ roA

foAa


