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UEJII4 OCBOBHIIfl
rrpt4o6pereHr.{e cry,qeHraMH
npoer:THporlaHr4f, KoMMyTa OIIHbIX OOE,OBAHI4i1

3a.uaqu:
- TIo3HaKOMI{TI CTyAeHTa C STaIraMpI rlipI3HeHHOfO qlzrcla, s

pexl{MaMr4 gKcruryararlurr MrrKpogneKTpoHHbrx npu6opon u na
cr4cTeMaMI4 aBTOMaTrd3arIr{H rrpoeKTprpoBaHutr SJreKTpoHHbrx

- cQopMr4poBarb y cTyAeHTa rleJroclfHoe [rpeAcraBneHr4e
ypoBHrx KoHcrpyKrunHofi raepapxvvr v34elftrfi u eleuenrHofi 6asrr
H TexHoJrorr{.rrx r43roroBreHr4.f, gJreKTpoHHbr)r Slorou, y3JroB 14 Ko

QynxqraoHupoBaHa.fl npra6opoe H Hx BgavrMcrcBJr3r4 c na
TexHoJrof uqecKHX onep aqufi trp oqeccoB H3roroBJreH ux us ge tuit;

- pa3BI4Tb npaKTar{ecKr{e HaBbrKu paoorbl c Ho
TexHoJlorrrqecKl4Mrr AoKyMeHTaMLI, npoeKTl4poB aHV.s y3 JroB, 6roxo e

MeTOAt4Kr4 OIIeHKT{ TeXHOIO|UqHOCTI,I KOHCTp'yKTOpCKAX npoeKTHbrx

2. MECTO AI,ICIII4IIJII,IHbI B
.{ucqunruna <Ilpoercrap oB aHr4e KoMriryrarruoHHbrx o cHo

orHoczTcr K Ar{crrvnnzHaM rro nrrbopy Lracrn, $oprr.rupyerr,rofi yv

IlpaKTr4qeoKr4x HaBbr KoB

9neKTpoHFrbrx cpeAcTB

{qe,cKr,rMr4 np 14 Hr_{r4rrah{ u ),\eficrsun,' y c nont4x*t w u
eKlpoHHbrx yorpofic'nn, o HaHorexr{oJrofr4rrMr4 r4

Kraccoodpea./roulefi npu6opHofi crprynrype rz

1.
I{elr ocnoe HVA 1trc\vrurr4nrbr :

KOHCTpyKTOpCKO-TeXHOJTOTUqeCKO rO

pa3II4tIHOrO ypOBH.rI CJIO)I(HOCTI'I.

ocBoeHpr.fl OIIOil

[p(]xoAHT'B CeAr,MON4 CeMeCTpe ri OnupaeToq Ha

I4n:xenepuar il llbunrrorepHar,l lpa$urol,

MarepuzuroB)), <<Vlexauuxa HaHoclrcreM v
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<DyuxqzoualbHbre, crpyKr),pHbre rr
npl4Hrlllnr{anbHbre cxeMbl
3neKTpoHHbrx cpeAcTB 14 4pc,rleccoB
r{3IOTOBJreHnt KOMMyTaIII4OHHbIX
ocnoeaHr4[
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PasAer 1.

Co4epxanue JreKrIrroHHr,rx 3aHqrufi
T4

no Ar{cqIlxrJtrHrre
bI

) B r:reB o.[_ag_q]reyEl lcip as o s aHraq_ a

rgqp1{r 
. crp (tr x!4!_ g9U9SI_B a_ Q a: oe b_! e

KoHctpyxqrdoHH:dre 14 rexnrtnoluqbcrue
u34elrvts :)nexrpouHofi .rexHrrKu;

HHvt L'i KpeMr{rzH. Oruuqecrcue, luHefiHtre u

Hr,rKrz t.r3r),qeuufi fpvlnbr HHTerylanbHbrx
cepvut llvIIIKpocXr?M; rroJrynpoB oAHr4KpBar,

Ilporpecc vrrxpo:jlexrpoHHbrx npoqeiccoe
a or 8 MKr{ Ac} l0 nnr, ToHrcollrenor{Hbre t,r

-ryptzr u Kolrc;TpyKrlrlr oBerorrun),qamqfix z
Hnon.spHbtx rpaH3zc.tlopax - MOII z KMOII_

J[, TTJI, TTJIU], 3CJI, I4UJL TexEzna

KoHcrpyrcuufr . erelaeurnofi 6 agrr H r(eMMyrau4qEUblx_QgHgEa
Tenaa 1. Coqualrso-npaBoBr,Ie [perflocblJrKr{ coBenrrr€

OprauzsaquoHHas crpyKrypa np.4,rp""i"fi. Bragu rr
trpor43BoAcrBeHHbre npoqeccbr. OlexrpoHraxa _ o6lacrr HayKu, TexH
rr rrpoMbnxJreHHar gneKTpoHr.rKa. Crpyrrypa gneKTpoHHbrx
nper.rMyqecrBa cpeAcrB Mr4Kpo- Lr HaHogJreKTpoHr{Kr.r. @oron
Arrana3oHr,r 3JreKTpoMarHHTHbrx lrcnyveHufi, Jlyvenue MeroAbr
.{ucros ofi o 6p a6orru, Jla:epHrre rexHoJrof t4 rj,

KnaccnQuraqaH MaTepHa.Jr()B Mr{Kpo_ vr HaHOsJreKTpoHu
Marepr4€rJrbr. lloclegorareJrbHocrb uepepa6orxz 

""ruai.ruuo4noQasuue/rr.ruorosa:Hbre crrJraBbr H xHMl4qocKr{e coeAr{HeHH.rr B M

lB u3AeJrr{r :)fiexT[touHofi .rexHtlKu;

)- r.r Harro:lJlerrporinre, Twnu vt rlz:uvgcrcarnpapoAa Me)KaroMHoit csszu B'rBepAbrx KpprcrnJrJrrrqecrux
MerzurJrvr{ecxofi ce.flsefi B KpHCTanJrax. MolelcyJrqpHbre KpucrilJurbr;

(; xapaKTepr4orr.{Ka noHHclfi, xosareHrnbfi a
rpprpoAa Ar4crrepcuolluoii, opueureLqzourlofi anu4yrcquouHofi cocraBJrrroruHX nsaururo4ei.icrerzl cur BaH_ Baiutrca. IIonSiueHpis rroJry[po]BoAnu(oerrx

MareprzanoB rro MeroAy r{oxpamcxoro. 
f[e$er,rrbr KpHcranJrur{ecKHx rrreroK ns (peurce.rrxl 14 no LlJorrrcu; pac.r3opbl

rBeprbrx renax; [oreHrlHzrrrbutd 6aLprep B Kpr.rcr,€urJre ; flBrre]Flvr'

BHeApeHLrr v 3aMeureHprr; 3aKoH Bontquaua o KOHrreHTparIHr,t B B Kpr{criurrr,rqecKuxf peilerKax. ,{u{r$ypzr n
rrf {rysaz u rerep o4riQ $ y zuu; 4rz{l $y: uoHHrr e

Tertra 2.
cocTo{Hl4t.

ypaBHeHkrr - l-it u 2-ir sarcoust (Dula, Murpaqur aroMoB cepe6pa n
uelunefiurre KoHTaKTbr.

Teua 3. B
flaccusHa.s H aKTr4BHa.s oJretvIeHTHa, 6asa; tlcro.{HLrKu H

MI4KPOCXEM B EAHHOM KOHCTPYKTPTBHO-TEXHOJIOII4I{ECKOM I{C.IOJIH
IIJreHorIHar, ru6puguas. H cMemaHHa, TexlF{oJrorl{rr I43
npol{3BoAcTBa - yMeHbrrreHr4e KoH.rponHpyer/rbrx pa3MepoB
TOJICTOIINEHOqHbIE fPYTINOBbIE VHTEIPiTNbHbIE TEXHOJIOII4I,I,
Jra3epHbrx Ar4oAoB, Kopnycutre u 6ecnoprrycHbre MuKpocxeMbr Ha y
nofHKa; MuKpocxeMbr na 6uloJrrrpHbrx rpaH3ricuopax _ pTJI,
rroBepxHocTHof O MOHTOKa.



On

Pasler 2. O
r4sroroBJreHvjr KoMMyTauvoHHbrx ()aEqB_aug&

Teua l. qACTH
sJleKTpoHH btx cpeacrB.

3ranu )KrBHeHHofo rIr4KJra r.r ypoBHn roucrpyxrrlnHoft
cocrasHrre qacrrz r,r rrp'3HaKr4 clrcreMHocrr{ KoHcrpyKrlrlrr o,

uz (axo4urr,rocrz) olenrpoHl{brx cpeAarB,

cpeAcrB r,r HaHogJreKrpoHHbrx )crprgfts1r. flylt.ru ylpaBneHuq 14 n
rpe60naHz.r r(oMrIoHoBKH. Texnolorl4{ I43fOTOBJIeHTZ' KOMMVTaI

Hbrx cpeAcln, I(oumosoBKa 3JreKTpoHHbrx
BLIe [aHeJIH oJIeI(TpoHHr,tx cpeAcrB, C)cH oe urle

Mr4KpogJrer(rpoHHblx ruo4ylefi .

brx ocHoBiaHrzfi $yurcqaoHzurblrbrx y3JroB lz

Terrra 2.
Mpllp !E_l!_x4paK rtqpprcrl.rK:

I4cxo4urre AaHHbre npoqecca KoHcrpyrrpoBaHVA H6rx cpeAcrB. Cxeua gJreKTpt4qecras
npr{Hrlr{nr4iurtHar, $yHrcqrl oHiurbHaf, pr crpyK rypHa.u, @yurquouan
v uonocxeltrufi MeroAbr KoH0Tpyr.{poBalr"rs. 3JreKTpoHHbrx

ys;ronofi , KaoKa.AFro-y3lr onofi , cxeuucl-ysloeofi

otrpeAefirrcqne Qaxropsr. TexHraxa n<ryroBoro MoHTaxa.
TexHoloruqHocrb KoHcrpyKrlr{r4 3JreKTpoHHbnx cpeAcrB.

AcrB, I(orvrnonosrca 3.rreKTpoHHl;rx cpeAcrB,

Teua 3. B M I]bIN
Pa6oqee Mecro; trpolr3BoAc.tnenHufi yqacroK; qex; qecKrre oilepaqprr{, nepexoAbr, o6o,pygonaHze a

ocHacrKa; TurroBbre rexHoJroruqe(]Kr4e rrpoqeccrr. TexsaqecKoe I{pOBaI{Ue - OCHC)EHOe I{ BCIO'MOI'aTeJIbFrOe

eAzuuqHrrfi, ceprrafiur,rfi, uacc,onufi. Bugrr
BpeMr; xos$QuqraeHr 3aKperneHlrq onepaqraft; nugrr n
ocHoBHLIX I{ BcrIoMorareJIbHbIX Tet(HoJIofHr{ecKI{x AoKyMeHToB; TeXHOJIOIUqeCI(Oro trpOqecca -- r\4aprxpyTHbre,
oneparluoHHbre, gcKr{3oB. Mo4elt ynpaBreHu.s Kar{ecrBoM rrpoAy
Me)r(coeAr4HeH[it - KoMMyrarruoHrFrbrx ocnosaHafi; o6renaHrrfi a
MOHTAXA; ZHTEIPANbHbIE IJIATbI ; CI}ETOBOAbI ; BOJ]OKOHI{O-OITHI{ECK

r4r,r flpeAn]lHrlz.s. TexHo Jrolpiqecx:.r4e rrpotleccbl

Pasaer 3. HIp*oJq Kgw.Yl4Ur4QxH.rtx
ocnosaHuft srexrpoHultx cpencrs.

Terraa 1. Kl
pr sJreKTpoHr{brx cpeAc.fB; KapKabr, K:oxyxr4 14

rrpoeKTr4poBaHur ecrecreeFrHoft H
npr.rHyAnreJrtnofi seFrrursrlua 3C. Mero4u uureHcu$uKaqr,rr4
3reuenrsr JIoK€uIbHoro oxJrDKAeHLIf, LI oco6enHocitr HX

bHoro oxjrilxAer{pH SJIeKTpOHHbIX CpeACTB.
poBaHr4r. Tenrosbre rpy6xtr. IlHenHne

MexaHuqecKue eo:AeficrBvrfl Ha OC: nu6paqvv pr yilapb\. I4x xa v u BJTuIflHIle Fra 3JreMeHTE,t [iOHCTpyKUr4U
Ia KoMnoHeHrur, KoHcrpyKTopcKr4e cnoco6r,r yMeHbrxeHv, yn
BosAeficrs'e arrr,roc$epHbrx ocaAlKoB u BnilKHoc,rr4 Ha gJreKTl

r{ rrJrac)Tr4qecroft 4e$opMaqr{H sJreMeHToB.
bre cpeAc'rBa. O6Ir1zre Moro.{br BJraro3arur4Tbr,

feplrerasaqu.s 3reKrpoHHbrx cpeAcro. flpoex:rapoBaHr{e pa3beMHbrx OTHHTEJIbHI;IX COE]II,IHOHUX.
Ter..r,a2. flpouecctr
Yponnu [poeKTr4poBaHurr ]rHTer.pzrJrbHbrx ycrpo lorraqecnufi, cxeMorexHuvecxlrfi,

ii, lporpautrHrrli; crelenlb HHTerpaquz (:arou
Hr4e gneK'rpoltHl,rx Ope4crB, 3a4etru, Llerz 14

cHcreMorexHzvecxlrfr, 3JreKTprrqecxzfi, $usuuecxuli, TonoJrofuqec
Mypa). CoornoureHne nossrufi npoeKTapoBaHvre v KoHcrpyr4

Cxeutr KoMrroHoBor( croer( .ylpaBreHr4.s. Hecyrqze KoHcrpy
Iuaccr4. O6rqpre cprcreMbr oxJralnAeHr{.s greKTpoHnrrx cpe4crn. (

TEXHI,IqECKOE 3AAAHI,IE HA TIPOEI(TAPOBAHI,IE; KOMI]JIEKCHA.g MI,IKPO
cAIrP. ocHosHsre rpe6orauzx K [poeKTr4poBaHuro neqarHbrx r-rpc

)KecrKocrn u yMeHbrxeHr.{r aMnnHTyA xole6anafi lpu nu6paqztx.
cp eAcrB' o cso n nrre xapaKTepr4cruxu nz6p oH3 On.sropoB 14 npr.rHqrznbr

Co4,epxranue flpaKTuqecxux 3aHq.
TEMA 1. Auarus ceoficre Marepr{anoB orrrrrKo-sJrexrpounsx 6n

bI KOMIOIIOBk:.V| u ItpHTepHId OfrltnMaJrbt{ocTH.

:ttoctnoff t\4ollTa)lt; T'exFIoJIofI,tt nertarHolo
J\I4HW CB'I3I4.

Hrrfi aTlopf43aL:H.rr; ctrreAc.rBa npoe KTvpoBaHVtr;
r4KoB ct4rt{€lltuux qeneii. Pa:rHoe r4lnocrlr

rr coBMecrfuMocTb 3leK'rpoHHbrx apeAcTB.

Itouc'r'p,yxruBHbre t\4 eroAbl yB er r4r{eHr.tt
H3o.nfltlt4t (aM,rprT.rsqnr) o.lercrporrHsrx

4efictnur.
IIO AHCUI{IIJIII{HE

y3JroB ra l(erra.nefi,

veerc, cy66lclxos, 6,IorcoB, croeK H UrXa$oe
IIO TeXHOJIOI'HIa H3foTOUJreHm, I(rCHC.fpyKrIHrl

KoHcrpyKrlr4u u oco6esuocru rlcnoJlHeHur ulnu rraraHvrfl, a
Terraa 3.

Oco6esnocua KoHcrpyzpoBaHufl v MoHTDT(a noMexoHecyrrr4 rryBcTBaTeJrbHbrx K nOt\4exe gJreKTp?IqecKHX
uenefi. flepexpecrubre rroMexrr B gJreMeHTax gJreKTpr.rqecKoro
HCKZDT(eHr4e cr{fHzlrla, rpe60nanul K JrrrHI4rM CBjr3A. 3rexrpoua
Hcroqunxu I4 rIpveMHr.IKI{ rloMex, BHA'I rrapa3r{Tllbrx csxzefi u

. Bugrr noMe)( s rrapa3krrrltrx cal3efi,

. SnpaHrapoBaFtue ilpoBoAoB, w rca6eneit
3reKTpoHHbrx cpeAcrB. 3rcpauzponaHr4e 3JreKTpr4LrecKofo u MarH ro lolefi. 3lex'rpu.recKr4e v MarHrdrHbregKpaHbr. llpoer<ruponaHue uu6ponpoqHr,rx .rrqeeK gJreKTpoHHbrx

TEMA 2. @yHrquoualbHo-5r3nsssii, KacKaAHo-ysronofi. c euHo-y:loeotT h Motr{ocxeii.rsufr Me'ronbr
IPOCKTHPOBAHTI.'I SJIEKTPOHHbIX CPEACTB. CXEUII 3JIEKTPI4TICCKA' rlP}I
SJreKTpoHHbrx cpeAcTB.

TEMA 3. Pont v 3aAaqu KoHc,rpyKropa npH rpoeKrvpoBaHlrn
ynpaBreHu.q. fleqarHrre kr rrHTerpzrnbHbre rrJrarbr. pasHoeaAHocrn rrJr
a Ha3HaqeHuro. Temoelre rpy6r<a.

rJuiluarbHafl, QynKqHoH alrbHae h O.fpyKTypHaq



TEMA 4. Knaccu$krKa\vs srJreKrpoHHbrx cpeAcrB rro ycn M 3KcnJryar-ar\uvr. OcruoBHbre rpe6oBaHr,r, KleqaTHOMy MOHTOKy, TpaccvpoBKe a pacqeTy SJreMeHTOr] [er{aTHO
TEMA 5, KonrnosoBKa sJrer(rpoHHbrx cpeAcrs, OcHosHbre rp( BAHUT K ycTaHO.BKe I(OMITOIIeHTOB H SJIeMeHTOB

QynrcqrzoHanrHofr slexrpoHvr(u Frra [er{arHbrx r]Jrarax. oco6en ocpopvrneHur o6opovur,trx qepre;ffei .sqeeK HaIIEqATHbIX ruIATAX,

TEMA 6. Eloxu _u xqeiil<kl Mr4KpooJreKrpoHsofi annaparypbr,
Ko Hcrpyr{p oBaHr4r. O6qze MeroAr,r Bnaf o3arqr.rrrr. f epuerlriaq"" e:

IEMA 7. flpoerrupoBaHr.re nz6polpounbrx sqeeK eneKrpoH
Ko H crBy Krlr{r{ H c Hpr)r(eH vfl aMilrrr4ry4lr mol e6 an ufi npu au6p agutx

Pa6ora J\b2. MeroauKa r43MepeHzr sJreKTp,rqecKr4x H orrrkrqecKr4x

Pa6ora J\b5, MeroailKa repMo-BaKyyMHoro dopnazponar{H, re
MJI{ Ha ycraHoBKe THEBION EB4P3KWTH2_Ion.

Pa6ora l\b6. MeroauKa repMo3Bykorofi cBapKH rcoHranron JIJI{
Pa6ora J\b7. O6ecle qenvrs, TerroBbrx pexHMOB sneKTpoHHbrx cp

Pa6ora J\b3. MeroauKa KoHTpoJr[,Ho-krcMeprzt.eJrbHbrx otepaqzfi qecca c6'oprcn\nJU\.
Pa6ora Ns4, MeroluKa ceJreKrr4ouofi c6opnrz 41pafiaepo, nfff!

ycraHoBKe IR/PL650 peMoHrHoro ueHrpa $rapurr FRSA.

MOHTZDI(A.

Pasno eu4uo clu KoF{crp'.y lrcrlr4il r,l oc o 6 euHo crr
x cpsAcrB.

x cpeAcrB. Mero4sr yueruqeHu.s )KecrKocra
',yA,apax.

4e'raneil orrrrrxo-gJreKTpoHHr,rx 6roxoe H

x 6loxon, y3noB n,qeralefi.
TIO AI{CqIII]IJII{HE
Ha ycraHoBKe SCLD-tr O-IR.

F)aMerpoB JJJII{ ua ycrarroBKe ltIiLD..g.

[oJryaBToMal]vqecKoM 14 pyqHoM pe)KHMax Ha

TBOAOB Hi) KOMtvIyTailUoHHbrx ocr{oBaHurx

c6opne MJII na yc-raHOBKe K&.|S 4522.

K cpeAcTB.,

HOit cosNrecruMocru :ureKTpoHHr,rx

ocuoeauutlt stre,Kmp oHHb,tx cped cme e
e TexHoJrorvn Ir.aK Tpa/laqhoHHbre, TaK 14 c

TEMA 8. Oco6eunocrra o$opvureHrrs qepre)Kil ne.{arHofi n I'Iu4ynrznubre r4 KoH,[,yKTr4BHr;re na.pa3r4THbre
CBjI3H 3JIEMEHTOB IIEqATHOIO MOHTIDKA,

TEMA 9. Paspa6orKa rexHoJrofr{qecKoro rrpouecca
y3noB.

TEMA 1 0. Auanus rexHoJrofr4t.Hocrpr KoHcrpyKqr4u
Coqepxaune .na6oparopHbrx 3aH

Pa6ora J\|l1. Mero4r,rra rcMeper{r4r cneKTpaJrbHr,rx napaMe,rpoB

5. OEPA3OBATEJIbHbIE EXITOJII)TIIlI
B npeno4an aHVu 1vtcr\LrrrJu4Hbr <<Ilpoe rcmuponaHue

HaHosJteKnxpoHuKe>> uc[onb3yrorc.r pa:Hoo6pa:nue o6
upI4MeHeHHeM aKTHBHbrx H HHTepaKTT4BHIIX MeroAoB o6y,reuzr.

A xrrzs Fmr e v v:rtr ep aKTLTB Hbr e MeroA u o6 y u euu t- :
I,IumeparcmuzHctrr neKqun (meua Nb lO;
fpynnoean ducrcyccun (meua Nb l,A;
Poneewe uzpur (meua Np J.J),.
Tpeuuuz (meuaNb j-l);
Anatus cumyaquil (meua JVb 2.1),"

Rpumuuecxoe o6ocnoeauue o1uercma u npeduema ua.6. OrIEHOrrHhrE cpEAcTBA Arq TEKyrrIEr

OcHosHr,le xapaKrepvcr'Kt4 *ioHcrpyrcrr4BHbx 
" rnr-y-ffi

Bz4rt Qnsn recrczx noreft; Auana3oHrbt rrr&.p"rurHr4THbx z:n5r.reHzfi
KoHcrpyt4poBaHvr 3JreKrpoHHbx cpeAcrB. 3a4avu KoHcrpyKropa rpr4
ycrpoficrn grreKTpoHHbx cpeAcrB, K-nacca$arcaqr4.s DreKrpoHHbrx cpe,

Pa6ora J\,lb I 0. O6ecner{eHrrrr HaA,e}r(Hocrt4 3reKTpoHHbrx cpeAcrB.
Pa6ora J\! I I . O6ecner{eHarr eraroc.rofixoc.rr4 3JreKrpoHHbrx cpeA

KOHCTPYKIII{' CBETOH3I)^{ArcqNX H JIA3EPH'TX AI4OAOB. JIASEPTTITE AIOAbI

Pa6ora }lb8. o6ecnerteHvrs, MexaHriqecKofi rrpouHocrr{ oneKrpoHH
Pa6ora J\s9. O6ecneqeHr4r oJreKrpr{qecnofi npovno"r" , a.,r,

cpeAcTB.

npoH3BoAcrBa - eAr,rHrrr{uuft, cepuitulrfi, lraccosrrft. TexHoror}rqec
rurocKocrHofi tuoHrax; TexHonorurr neqarHoro Morirrrlna; cBeroBoAbr;

Ifpwveueuue uJvrumctquouuutx aodeneil (neua lrlb 1A,
Pas6op KoHKpemHbt.x cunryaquil (metwa No 2-!;

uccre)oeauun (mena N9 2.D.
KOHTI'OJII'I YC]TIEIIAEMO C]'II4,

TIP OMEXYTOIIHOI;I,{TTE CTAU IIN ilO PITO| AM EIJ:Itfl ruI CqI{IIJII,IHbT I{ y-rIEB HO _

METOAruECKOE OEECIEIIEHI4E CAM HOTI PABOTI,T CTY]IIIHI]OB

.ar,rx rpe6onaurryf r gJrelrJpoHHbrvrr cpeAcrBaM,
@yuxqaouaru,Ho-yslonoi,i (rr,ro4ynrurrfi) rr.rero4
[poeKTHpoBaHHr4 srreeK, 6rorcoB, npu6opon a

3JIeKTpoHHbx cpeAcrB, onpeAeJrrrouue $an-oprr, Mero4u KoM Brs4 vr Kpn'repur4 ont.r.{MzurbHoorrl, Cxevt,roJreKtpnqecKae npurllarruilrrbHbre, $yurquoualrHr,te Ll 3ranu )rflz3HeHHofo r{prruIa v yDoBHu
KoHcrp),KrunHofi aepapxnz (nxo4r,ruocru) elerrpoHHbrx cpeAcrB. ana cacreMHocra noHcrp./xruu. Cirpyrcrypa n

Arror4HbrM rgreponepexol:o M.

Bugu rexuoJrorrlFrecKlrx 
''pou,eccoB 

r43foroBJreHar ugAelufi no oplaHrzsau,Htr rr MeroAarM Bbr[oJ]H€)HHrI" Buarr

no yc.IloBII[M 3K(]nJr)/araqun. I(oir,rnoHoBKa

flpoqeccbr r\[e)Kcoe,4vHenufi - o(jr,euurrfi z
-orrl4qe(lKr{e ilvrHtipl cBq3lr. lle.ralusre



IIJIATbI. PA:HONZgTTOCTT{ TIJIAT IIO TEXHOJIOIZH II3IOTOB TEHLIL)
3JreMeHTaM rrer{arl{ofo MoHTa)r(a u Tpaccuponxe. flpanula
ycraHoBKr4 gneKrpopaAr.{o3JreMeHToB a ycrpoficro Qyuxqraouaa
oQoprr.nrenzr c6opouusx ueprerneft usgeluit Ha rreqarHbrx n
Mr{Kpo3JreKrpoHuofi anflaparypbr. Jllyrenr,re MeroAbr
TexHororu.s r43roroBneHrj.[ JraHeeK r,r Marpr4rl JrirepFmrx Ar4oAoB.

HOe

snerrpzvecnufi, $usauecnafi, TorroJroffivecmufi, nporpalrvluufi,
oco6eHHocru [puMeHeHrur cpeAcrB ecrecrBeHHoit v, npwtyluretrc

CB,fl3AHHbIX C YMEHI4EM AHZIJILI3I4POBATb HOPMATI{BIIO-TEXHIII{EC
npoeKTr,rpoBaHr,re, ycJroBrlr SKCrrJIyaTarIr{r4, r4cxoAHbre AaHHbre"

z u I{tt3HilqeHr4ro. Ocuosurre 'rpe6onauur rc

qepre)rcL neqaruofi rrJralbr. Oco6eusocru
oJreKTpot{HKrr rra rreqanFrbre nJrarr,r, llpanuna

Cy66lonn, 6lorcu a {qefiKn conpeueHuoil
4eralefi H ynpoqHrftomle-qrzcroBc,fi o6pa6orru.

HCTeMbr oxjriDrqleHr.rr :lrreKTpoHHbrx cpeAcTB;
Eeurrrr.fl ur4 u, Ipoexr.npc.leaHue an6po npoq Hbx

LTrlecKlrx fi MaTHHTHsIX gKpaHoB. Bn,4sr novex

; MsroA 9x:cnellTHbx ()LIeFroK.

H HaBr,IKOll pellleHvrn lpuKraiqHbrx 3aAaq,
AOKyt\{eI{'tbI, ToxHtlr{ecKoe 3A!.aHLle Ha

sneKTpr.lqecKyno [pr{Hrlr4rlranbHyro v

BKa KOMM)/Hr,rKarIHoHHbIX OCUCrSaHnzfr

14 qep'rcxil neqalHofr IJIATbI.
z.reprexefi.

Vponuu [poexTupoBaHr4r prrrrerpaJrbHbrx ycrpoficre - cxeMorexHaqecrufi , cncreMorexr{uqecnufi 
"

gqeeK 3neKrpoHHbx cpeAcrB. Merogu yBenurreHr A x(ecrKocrr4 r1rru lr cnlt)r(e)Hr4r aMrrJrr,n yAtr rn6porc <>te6anuit.
Bn6pousorr lqut (avopru:laqar) eJrercpor{Hbrx cpeAcrB. Xaparcrepra
9npauzporauue oreKrplfiecKofo 14 MarHarHofo rroJrfl . KoHcrpyxqr.u

BuoportoJuropoB t{ trpaHqrzrl,r wx geilcrswa.

a rrapa3r,rrHblx cs.ssefi B orerrrpoHnbrx cpeAcrB, ucrtaxenue rpebonar+ul tK JltrHzst\,{ c1t{3}r. I4rglyrcranusre a
KOHA}'KTHBHbIC NAPA3HTHbIE CB'3I{ 3JIEMEI{TOB NEI{ATHOIO MOHTII}KA. BJraro3arqt[T[,r w fepMe,rr43aur,ra SneKTpoHHbrx
cpeAcrB. TexHororfl.rHocrb KoHcrpyKropcK[x peruenufi rcax usp.elurt oflro3JteliTpoHaxil; 3KoHoMrrLIecKV e,
KAIIECTBCHH5IE II KO,IIUqECTBEHHbIE) NOKA3ATEJIH KOHCTPYKTUBHOIO
rpe6orauzft . Konulerccnrtfi loxasaTerb rexHoJrof[qHocrr,r KoHcrDvKU

- cu()'r€Mbr roe$(lrlqueHrrcn Lt

I{enrro rypconofi pa6oru .rrBJr.rrercf, npraodpereupre cryAe

r{aHo3JrerTpoHrrbrx ycrpoffcrr ulu nno4ylefi
Koropbrx xapaKrepr43yerpr $yuruluouarrrHofi
MocTorreJlbHr) r43o?{paTb HHTeper3yroillee ero
HoBbrBa.sob Ha AaHHbnx. HHrepHeT-pecypaa,

crrerlHuurH3HpoBaHHr,rx UcroqHr4KoB zH$opnraqapr, HayqHo_TexHr4 us4arilfir H AoKyMeHron. B nypconofi pa6ore
HeooxoAHMo oOocHoBarb cJreAyrotqve pelxeHHs:

1. Pa:pa6orrca rexHrrr{ecKofo 3a1aHvrfl B coorBercrBr.re
AOKyMeHTaTIHH.

c TpeooRaHLls,Mr4 HOpt\,{aTI4BHO-leXUaqecrcofi

2. AHatras yclonufi gKcnJryaraquu pr cxeMbr slercrpuvecnoft n Hur,rnnuur bH otl s.nexlpouHroro cpeAcrBa.
3 . O6ocnos aHure u ntr6op coBpeMeHHofr eleuen.ru ofr 6azst r43aqr.ru sJreKrpoHHofo cprlAcTBa"

3JIeKTpoHHbIX cpeAc'rB, SreKTpkltlecKafl rlpIzHIII,IiluztrIbHat cxeMa
3aBep[reHHo0Tr,ro tI yrvlepeHnofi cJroxHocrbro. cTy4enr BrrpaBe
HarrpaBreHze pa3BrTlrfl rcoHcrpy.rqufr oneKTpor{Hbrx cpeAcrB,

4. KounouoBKa 3JreMeHToB MoAyJrf, ua neqarnofi rrJrare H
5. Pacqer gJreMeHToB [eqarHoro MoHTa]Ka
6. O$oplueHr,re qeprelxa cxeMbr 3JreKTpuqecmofi npzuqunua-n
7. Pa:pa6orKa ocKr{3oB gJreMeHroB HecyilIr4x rconcrpyxqufi u/u
8, O$opuneHae c6opouHoro qepre)Ka MoAyJrf, rd crre
9, O$opnueHrze flo;lcHurelrHofi 3arrprcKrr.

KonrpomHrre sonpocrr
1. Crpyrrypa H Ha3HaqeHrze 3reKrpoHHbD( cpeAcrB. Truoea.s
2. floxoreHns u cocraBHbre qarlrr,r oneKTpoHrrbrx cpeAcrB.
3. 3ranu )KH3HeHHoro qrzxJra 3neKrpoHHbrx cpeAcrB.
4. flyrn conep[reHcrBoBaHu{ gneKrpoHHbx cpeAcrB, ocHor

onpe4enrrcrque Qarcropbr pa3BHrHJr KoHcrpyKrr{fi , nre.rojrr KoHcrpyapo

onpeAeJrrrb eQ$ercrznHue MeroAbr rrpoeKTr4poBaHur sneKTpoHHbrx
Tevrofi KypcoBbrx pa6or f,BJrf,ercf, paspa6orxa KoHclpyKr

5. llprasHaxu clrcreMHocrz KoricrpyKrluu 3JreKTpoHHbx cpeAcrB.
6. OynrcquoHzrnbHo-y3nonoft, nacxaguo-ysl oeoft, cxeMHo-y3Jrc

3neKrpoHHbx cpeAcrB. Poll u 3aAawr KoHcrpyKropa rrpu npoeKrr.{po
7. Koil,rrouosxa 3JreKrpoHH[,rx cpeAorB, orrpeAensrculue

OtITIl M'IJIbHOCTA.

8. I4cxo4urre AaHHbre npoqecca KoFrcrpyapoBawn
rrprrHrlrrrruarrsnar, Qyr*cquoHztJrbHafl rr crplr(TypHaq.

9. CoorsoureHrze rroHrrlrfi npoerrapoBaHr,re H KoHcrpyra
TexHnr{ecKoe 3aAaHr{e Ha npoeKru{poBaHne. Cpe4crna [poeKrapoBaHrur.

10. TexnonofnrrHocrb KoHcrpyxrlrdu 3nerffpoHrrbrx cpeAcrB.

3K3ilM

cpeAcrB f,o'roHrmu t4 onrpoHaKr4.

faroulHx napaMe'rpoll H XapaKTeplrcTvrK.

HH BXO,4rlMOCltr4 KOFTCTpyK.LIT{r4.

H MoHocxel{n;Iti rrlgro.r6l KoHcrltyupoBaHpw
i{qeeK, 6lotrr)a, croeK I,r ycrpoficrrl.

MercrAbl KoMrIor{oBKr4 kt KpprrepnLl

cpeAcrB. Cxenaa 3Jr(JKTpr,HecKat

oneKrpoHt{blx cpeAelB. 3aga'tv, rleJrr{ I,l

PI KOJIAqEOI]BEHHbIE IIOKA3ATCJII4

I]JI€IT" Pa:uoau4uocrr4 rlJrar no rexFroJlorzlz
KJIACCAM T'OtIHOCT'II V NJIOTHOCTI{.

TexHolroflFrHocrr{. Konrulexcrrlrft noxa:arelb orIeHKr4
I 1. Korrlrr,ryHuKar{aoHHsre ocHoBaHajr B Brrre neqarrrF,x r,I

H3rOTOBJreHlur, KoHcrpyKr\vrvt n Ha3HaqeHrrro. Oco(ieHnocru
MnoroclofiHbre flerrarHbre [Jrarbl.

uIIo



rJCOCreHHOClr4 TpaocupoBlfl,r H pacqera

13. OurosHrre rpe6oaaHr4fl K ycraHosrce 3PO u V@O Ha [Jrarr,r. Oco(ieuuocrm otfopun,eur4jfi qeprer€
neqaruofi rrJrarbr u c6opouurx.repreNefi 3C ua nerrarHblx rrJrarax.

14. Ilyntrur y[paBJreHur r,r JrrlrueBbre rraHeJril 3JreKrpoHHbrx
HaHeceHng a4nuceit L rrrKa.Jrl Ha JrarleBbx naHerlx.

15, OcHosnrle cnoco6u oxJror(AeHr,rf, gJrercpor{Hbrx

TEIIJIOOTBONOB.

, ()urosHsre T pe6oozLnur r(oMrToHOlBKH. Cnoco6st

16. Mero4u uHreucu$uxa.quu noKaJrbHoro oxnaKAeHrl.[
oxrta;r(AeHrlr u oco6enHocrr4 rrx npoeKTupoBaHrz_s. Temosrre rpy6rcr.r.

17. O6urr.re cucreMbr oxnan(AeHr4s grercpoHHblx cpeAcrB,
npr.ruyArzrenluofi seHrur-qqma 3C. Cxeuu Kor\4noHorloK croeK

18. Bneulnue MexaHnqecKu(t Bo3Aeircnsufl, rra OC: nu6paqrz 14 y4apl';' I,Ix xaparcrepncraKu
oJleMembr KoHcrpyKII{u H KoMnoHeHTbr. KoncrpycropcKne c
4e$opuaquu gJreMeHroB.

)rMeHbilreHlrf ynp)4'otz v

12. OcHosurre rpe6onaHzs K npoeKrr,rpoBaHr{ro nerrarHoro
9JIEIVICHTOB IIEqATHOIO MOHTUDKA,

22. ErvrcocrHbre cBs3r4 oJreMeHToB rreqargoro N,roHraxa. Bsar4
napa3zTHbre cBr3rl 3JTeMeHTOB [eqaTHOfO MOHTZDT(a.

23. Ourosurre rpe6onaHur K rrpoenl4ponaHr4ro neqarHbx rr

Tpe6onanz-r K ycraHoBKe oJreKTpopaAr4ogJreMeHroB ra ycrpoficrn $y
Pa:noru4nocrr' KoHcrpyKrlufi 6roxo e 3JreKrpoHnbx cpeAcrB. pa3nosp

3JreKTpoHHbx cpeAcrB npu su5paqwrx. Hcroqnrarca noMex 14 nplreM
3JIeKTpoHHbx cpeAcrB. 3xparuporaHrze 3neKTpruecr(ofo r4 Mar.
3rcpanzponauze [poBoAoB u r<a6elefi oJrercpoFrHbrx cpeAcrB.
TPCoOEAHTU IIPH IIPOCKTHPOBAHI{H IIEqATHbX ITPOBOAHIZI(OB CI{|HIIII
oco6eHuocrH npoeKrupoBaHr,rrr qenefi rrvraHvr'- H gJreMer{ToB 3a3eM
aTMOCQepHbrx ocaAKoB, BJTUDKHOCTI4 Ha 3JreKTpOHrHbX cpeAcTB.
3JreKTpoHHbx cpeAcrB B pa3T,eMHbrx t(opnycax. llpoercrzpoeaHue

OoHg orleHor{Hbrx cpeAcrB AJrs upoBeAeHus arrecrarlrlr4
O6YVATOUIZXC' TIO AIICIII4TIJII,IHE O$OPrr,rrrqEro' OTAEJIbHbIM AOKYMEHTOI

14 BJIHq,HNE HA

nracltuqecxoft

HErHbte), nHAyKTHEIlbIe LI KOHAyKTHBHbIe

rrKoB cHltHaJrbHl,IX qenefi. lPasHosznuocr.H

HKUHoH[rrrbFro-'yslonofi (lro4ylourrfi) rulero4
cpeAcrn no ycnoBizJrM 3KcrrJD/ariaquu. Cxerraa

3.[eI(TpOr{ZKr4 Ha rrelralHbre IIJraTbr.

BJrlrfHLIe Ha SneMeHTbt 3.[eKTpoHFrbtx cpeAcTB.
rL[HTyAbn nole6asuft en6ponpo,.rHbx )rqeeK
rroMex, BHIbn napa3l,rrHr,rx cs.gsefi z HaBoAoK B

ron-f,. 3,nexrprzqecxl4e M MafHZTItbre 3KpaHr,I.
cBrr3lr rreqarHoro MoHTzDKa. Ocnoeulre

r,x qelefi. Pa:uonaAuocrr4 KoHcrpJ/KrJuu u
B 3nexrpoHHbrx cpeAcrB. J3o:;1eficrnue
MeroArr Brraro3aluuTbr. fepruernsaqzr

x yrrJrorHnrf,'Jrb,Hbrx coe4uueuufi .

3anourr

HHOCTIZ

oxJrD(AeHMr H Kraccucpuxaqrut

cpeAcrll, i)nen,teursr JroKzurbHofo

rtlpoeKfiipotlaHnq eclecrteHrrofi n

19. IlpoercrzpoBaHue nu6ponpovHbx .f,qeeK 3nercpoHrrbx , KonctpymnnFlbre MeroAbr yBeJrrrrreHtrrr
)KecrKocrlr r4 yMeHbrxeHu{ aMrrrruTy,A xole6aHufi npn nu6pa4trx. B
Ocnoanue xapaKTepr4crr4ru nu6pou::onlTopoB 14 rrpu]Hllr{nbr rax 4efic

flrlr4r. (aMop'rrBar[4q,) sneKTpoErr{bl)( cpeAcTB.

20. SlexrpouarHnTHa{ coBMecrr4Moc.rb gJreKrpoHHbx I,Icto,lHrtcl,r t4 nprzeMHHKti rroMex, Br,rAbl
napa3r4THbrx cesseft H HaBoAoK. Sxpanuponau[e 3reKrpr,rqecKoro lr
3KpaHbr.

nortefi. SlerrpnrecKr4e pt MarHpilHbre

21. 3r<panupoBaHae rrpoBoAoB u xa6elei 3ncKrpoHHbrx Oco6eusocu4 KoHcrpyapoBaHa[ u MoHTa)r(a
IIOMCXOHCC}IqIX H TIYBCTBHTEJIbI]IbTX K IIOMEXE 3JIEI(T]P}IqECKI,{X

3neKrp[qecKofo MoHTtDKa. Bugt I rroMex H napa3HTHbx cnx3efi, ucKiDKe

. IlepelpecrHr,re lfloMexu B 3JreMeHTax
cvrfHal\a., rp e6ouaH rzr K:. IrvHLtflM cB fl3 14.

KOHCTPYIflII4A N OCO6EHHOCT}I VCNOJI]FIEHI4'I IIII,IH TIKITAH],1IL H 3A3EMICHH-'I,
24. Bosleircreue amrocQopHr,rX ocaAKor r{ BJrDKHocrr4 Ha oJre bre cpeAcrBa. O6rque MeroAbr B,Jraro3aulurbr.

lepnreru:aqu.a 3JreKrpoHHbrx cpeAcrB. flpoercrraponaHr4e pa3beMHbrx I4TeJrbFIbIX coeautreurz ii
25, Oco6ennoc'ra repMert3aLvrlr KoplycoB c rroABtrr(HbrMt4 r,r MbIMlr 3JIOMOHTaI\4I4 yIIpaBneHIZ{. 3)leueursl

gneKTpr.rqecKr4x coe4aneHuft Ars Hepa3beMHoro pr lpil:ybeMHoro Br{eu SJIeKrp[qecKC)fo MOHTZDT(a.

I4X ITPPT8
CauocrosreJrbHafl pa6ora cryAeHToB no Ar{cqurrnr{He poeKTr4poBaHr4e KOMMVTarIuoHHbrx ocuosaHHfr

3JreKTpoHHbrx cpeAcrB B HaHogJreKTpoHriKe)) BKrloqiter e ce6.s BHAbI AerrTe.rIbHOcTLl :

l) cucrelraruqecKoe ri3yr{eHue yve6Holo Marepviura rro KoHcl u rexn,raii, no yqsfir.6 lr uayunofi Jrnrepa:rype;
2) uzyueuue MeroAr,rqecKr,rx )/Ka3aHufi r4 rroAroroBKa K npaKTl
3 ) s srnolneHue rexHurrecKoro saAaHHs. Ha Kyp coByro pa6ory ;

M 14 naoopaTopHr,rM lta.HflTkrlM;

4) nolroronKa 3cce (crartz) no rzHAHBrzAyarbHoMy 3aAaHr4ro caMocTorl'eJrbHoro zocJleAoBaHr{r I
5) no4roronKa K TeKyilIeMy xoHTpoJro suaHrait u npoMe)Kyro alTecTauuLt.
Teurr OH

Vcropux pasraTt4r KoHcrpyKr{Hfi snerrporr+rbrx cpeAcrB.
KoHcrpyr,poBaHr,rr oJreKTpoHHbrx cpeAcrB, KnacozQuxaqtl.s 3reKrpoH
orercrpruecKa.s [puHrlr,rnuanbHas v $yHxquoualruax. Texuo, KoHcrpyKur4pr 3,rreKTpoHHbx cpeAcTB.
Pa:HoslarHocru nellarHbx mrar IIo rexHoJlotr4rr I,t3foroBJleuux. T LI pzlor{e f 3JIeMeFITO B IIer{aTHC,t'O MOHTa)Ka.

KoHcrpyrJlr4fr q.{eex 3JrerflpoHl{brx cpeAclB.flylrru ylpaBJreHur 14 Jrr{rleBbre rralHeJru 3reKTpoHHbrx cpeAcrB, I4HTeHCUQI{KaIIUp[ JIOK€IJII HO|O Oxna)rqleHr.rt
3neKrpoHHbx cpeAcrB. o6utr.re cl{creMbr oxJruDr(AeHrur 3JreKTpoHHbX
ecrecrBeHHofi n npunylvreltnofi BrlHTHJUruuu. Bu6paryuu, y1ap; u
Koucrpylcruunrre MeroALI )tsenlrqeH'rJl ,*ec'rKocrpr v eHrDKeHIrt

: ooooe.HHocTtr ilpoeKT{.rpoBaLilN, cpeAcTB

ypoBHq cQopMr.rpc'BaHHoCTU rcON,rnereuqnfi
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2. KOMIIAC-3D cel.reficrso pag(rqpa!,aH!ll c B03Nrolr(HocrrMtr
OQOPMNEHII' NPOEKTHOft I] KOHCTPY-KTOPCXOfi AOKYMEHTAIIHII COruIAC craHAapTaM oepuu Eerul H cII,4_1.

8" MATEPI4A,JIbHO-TEXHI.FIECKOE OE IIETIEHI,IE AI4CII{IuII,IIIbI{nx pealra3a\Lrw 4auHofi Ar{cqurrJrrrHbr r4Merorc.a cne bre rroM.erqe)Hus Arlr rrpoBeAeFrr{r zausruit
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JreKqHoHHOf O rlrrra, salJ.stuit npaKTur{ecKoro/rao OparopHoro rr,rna,
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flparruvecrcuelta6oparopHr,re 3aHrrvr npoBoArrc, B SqlrlIEI_olgpnLbIX xJr4w4x
BrfV.

1. Ilpoer<rrzpoBaHr4e H TexHoJrorur oneKrpoHHux cpe4clr. ISS
2. flunavuxa cJro)KHbrx cprcreM - XXI sex. ISSN lggg-74g3.
3. Pa4zorexHrrqecKlre r,r reJrelKoMMyHuKarlrzoHHtre cucreuu. I

7.3. I{nrepHer-pecypcbr
1. AltiumDesigner, SolidWorks, MultiSim - KoMrrrreKcHa,

flengryus HcnoJrmyeMoro Jrr{rreH3voHHoro nrporpaMMHoro o6,l) GPSS World Student Version (crodo4Ho pacnpocrpaH.reM
2) MS Word;
3) MS PowerPoint;
4) MS Visual Srudio.

HauveHosaHr4e Jrrzreparyp br : aBTop, Ha3BaH ve, wr1 rB AaHus.

OurosHaq Jrr{Teparypa
J. llleun, A, E, Mero4rr npoeKrr{poBaHrE" srempouu*rx y.rp-"fi.r"
[3nerrpountrfi pecypc] / A. B. IIIeun, H. M. Ilarapera. - OlerrpoH,
rercroBbre AaHHble. - M.: I4urboa-Ll 2013.-- 456 c.

[@,/.1_wwlv. iqrbclqkslppfl/1 3 5 4

bqp../1u$ryJp$ero_kqbeplu /6 49j
2. Mypovqes, {. IO. I{oHcrpyupoBaHue y3rroB 14 ycrpofcr" sre,<rp6rrurrx

:PT.T [3nerrpounufi pecypc]: yve6Hor: noco6ue / A. tO. Mypoiraqee,
14. B. Tropun, O. A. Eenoycog. - pocroe n/.{: @euzrc, 2013. _ 5i0 c. : ut.
3. IOtona, B. A. Ocnosrr [poeKrr,rpoBaHras sJrercpoHH;rx cpeA;;
Koncrpyzpoeaur4e 3JreKrpoHHLrx vo4ylefi nepBoro crpyrrypHoro
ypoBHr [3rer<rpoHnrrE pecypc] / B. A. IOsrosa. - I(pacuo.apcx: Cu6.
Oeaep. ys-r, 2012. -208 c.

I foloenqrrH4 M. B. llpoerrupoBaHrre palrorlenrpo,rriix .p.Ac* *
ocHoBe coBpeMeHnbtx r.lHQopuaqlrouFrbrx rexHoJrorr,rfi [Onerrponnrrfipecypc]: yve6uoe noco6ue / M, B. I'olonuquna _ M.: BZHOM.
Jla6oparoprar 3HaHr.rii, llurepuer-VunBepcrrrer I4nrpopr'rauraonurrx
Texnororaft (HHTyI4T), 2011. 

- 503 c.
z. rraHKoB, Jt. H. ucHoBbr npoeKTr4poBaHr4rr 3IeKTpoHHErX CpeACTB

[3nexrpoHnrrfi pecypc]: y.re6. noco6r,re / JI. H. Ilarr os, B. p. AcnansH[.
l-. (D. AonroB, B, B. Enrpa$on; Blaguv. roc. yH-r. - Bna4uvup: Lls4_ao
BraAnrv. roc. yH-ra, 2007. - 260 c.
3. flesHnuKufi, C. IO. Paspa6orna ne*-*,",x rlna, 

" 
NI Ulti-boi d

Huui pecypcl. - M.: AMK flpecc, 2012. -256 c.
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