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L{elauz ocBoerrr{t
Jra3epH blMr.r clrcTeMaMr.r ))

sHaHuft vt HaBbrKoB

uogyrerl yrpaBrreHr'tr (3MY) pasl
coBpeMeHHbrx cpeIcTB ynpaBneHr{t

!,ucqznnzna <flpoerrHpona
cr4cTeMaMr,r) B yqeoHoM nJIaHe
Bapr{arrlBHoft qacru OIIOII auc
(fopnaupyrorqzx upoSeccuonalr
HanpaBnteHr4ro rroAroroenu 1 2.04.05

Z:ryveuue lucur4nnr4Hbr ocHo
ocBoeHM.r{ npellllecTByrouux 4ucr\Lr

LI<>t opux r4 MeroAoror'[s
TexHoJrorrrr,I B na3epHoft rexnnre u
TexHr4Ke v na3epHbrx
TexHr4Kla; Ocnoerr Koncrpyr{poBa
3HaHI,IflX, nonr{eHHbrK npr{ npoxox{r

Ocnonnrre rloJroxeHr4t
yllpaBneHllf na3epHbIMI{ CIICTeMaMI,I

Ocnoerr coBpeMeHHbrx rex
cr4cTerM TpaHcrropTr{poBKlr r.r HaBe
yue6nofir v npegtrnnovnoft rpa
nunycxuoft rnalu$nraqnouuofi

2. KOMTIETEHUI4I,I OE

B rrpoqecce ocBoeHr4t
yrrpaBneHr{r na3epHbrMr4 cr4cTeMaM

KOMIIeTeHIII{rr:

IlflK-6, roroBHocrb
cIICTeMa]\4t4:

nI'(:-4, cnoco6uoct paspa6aru
cr.rcreM rrasepnofi TexHr.rKr4 c onpeAen
,lofl{'{ecKl4x cssgefi n ycraHoBJreH
gJIEMCHT.bI.

B pe3ynbrare ocBoeHr.rt
ynpaBrerilrs ra3epHbrMu cr4cTeMaMLr
pe3yJrbrerrbr o6pasonaunx :

1) 3Ham:
- c'rpyKrypy, SynrcqrzoHaJrbHbre

'rexHr4Krr (lIK-a);
- OoBpeMeHHlrro sneMeHTr{yro

CLICTOMaI/M IZ T9HAOHIIUV ee pA3BldTVII.

- STalbI XLI3HeHIIOTO UI,IKna II
ypoBHr{ KoHcrpyKrueHofi u npu6opon

ALtcI\Vilntr
flBJIflIOTC

O C B OEH KIfl NI,,CITI4IIJII,IHbI

dlpoexrupoBaHr4e eneKrpoHHbrx MoAyJreft ynpanneuur
LIO opeTeHr4 e cTyAeHTaMV TeopeTr4rre cKr.rx 14 npaKTv geoKHx

KO-TeXHOJTOT[qecKoIo llpoeKTplpoBalJkrfl. gJreKTpoHHbx

Horo ypoBHr cJroxHocrz, Heo6xoAr,rMbrx rrppr co3AaHIlI{
bIMI,I CIICTEMAMI,I.

1. MECTO NPI qI,IIIJIIIHbI B CTpyKTypE OIIOII BO

sJreKTpOHHbX l,ro4ylefi ynpaBneHr.rr Jra3epHbMr4
o4r4Tcs, B rIIrKne cnerlplanr,r3r,IpoBaHHoro o6yrreHl,Ir B

flnJrr,ru rro nrr6opy ra flBJrflercs. oAnofi Lr3 Ar,rcqurrJrr4H,
3HarrLtfl. vt HaBbIKrz, neo6xo4rlrr,mre MarrrcrpaM ro

a3epHa{ TeXHLIKa II na3epHhle TeXHOJIOTIIU)).

o Ha 3HaHr,rrx, [pt4o6pereunux o6yuaroquMr4cfl npr,r
IIH yqeoHofo nJIaHa:

o[ rexnrarra r4 na3epHbx rexHonorufi ; I4n(f opnaarl]roHHbre
HrIX TexHonorl4fix; MeHe4NnreHT KaqecrBa n lasepHofi

; ConpervreHHbre Marepr.raJrbr Anr orrrr.rKr4 u nasepuofi
s na3epHbrx TexHoJloruqecKr,rx KoMIIJIeKCOB, a TaKXe

I{I{ TeXHOJIOI}IqeCKOI,I npaKTI4KLL

trJrr,rHbr <flpoerrupoBaHae gneKTpoHHbrx rrao4yueft
lrcnonb3yroTc, npu rr3l/trcHuu cneAyrouux Ar.rcrlr4rrwrH :

ft npousnoAcrBa lasepuoft TexHr,rKr,r ; llpoenrzpo Balrre
r{r na3epHofo r43nyqeHvrfl,, a TaKxe ilpu npoxoxAeHr.rn

KI{ v BrIIIoJTHeHI,In HayrrHo-t4 ccJleAoBarenrcr<ofi t4

IIIEIOCfl , OOPMnPyEMbIE B PE3YJIbTATE
OCBOEH Ar{cqil IJ|I,IHbI (MOAyJrfl )

rrJrrrHbr <flpoexrupoBaHr.re sneKTpoHHbrx rrlo4yneft
y o6yuaroqerocr Sopvrnpyrorcr upo$ecciloHilJrbHhre

gneKTpoHHhre MoAyJrr4 ynpaBJreHr.rf, na3epHhrMr.r

$yHxqraonanbHbre r4 crpyKrypHbre cxeMhr npu6opon z
Hr.reM vx $uszuecrux npr4Hrlrrnon 4eficrnvs, crpyxTypHo-

TexHr4rrecKux :rpe6onanuft ua orAeJrbHbre 6lorn u

rlrzrtrrrlHbr dlpoerrzpoBaHr4e eneKTpoHHbx rrao4ylefi
o6yvaroquftcs AonNeH AeMoHcrprzpoBarb cJreAyroqfie

Oroxu 14 cocraBHbre qacrlr nprz6opon 14 cr4creM na:epnoft

6asy sneKTpoHHrrx uo4ylefi ynpaBneHr4fl na3epHbrMlr
-6);

B I,I CIICTCM rasepnoft rexHrrKr.r (IIK-a) ;

14 cr,rcreM lasepHofi TexFrr.rKLr @K-a);



- STarrbr il cTaA|"I.Id rrpoeKTr4

cr.rcreMeMr.r (AIIK- 6).
Ba}JIIs. sneKTpoHHbrx MoAynefi ylpaBleHr4r Jra3epHbMr,r

2) Yuem:
- aEalrvr3upoBaTb KoHcTpy AoKyMeHTarIr4ro 14 onpeAeJurt Qusuuecrze

npr4rrrluflbr geftctnux npu6opon u cu rasepuofi rexHr4Kr4 (lIK-a) ;

- aHanv3LrpoBaTb crpyKTypH u p azpa6 arbrBarb QynrquonanbHbre cxeMbr oJreKTpoHHbrx
uo4yne:if ynpaBneHr{rr Jra3epHbrMr.r auu ([IIK-6);

- I,IcrIoJIb3oBaTb HOpMaTVBHO Hr4qecKyro AoKyMeHTarIuro B npoeKTHor..r AerTenbHocTI4
(rK"a);

- rcnaccuQuqupoBarb BHerrrHr.r
gneKTpoHHbrx MoAyngft ynpanneurar

nos4efi crnyrcrlr4 e (f ar<ropu, BJrr.urc[ryre Ha KoHcrpyKrlr{rc
r.r cr4creMaMtz ([IIK-6).

3) Bnalerr:
- MeTOAaMLT V CpeAC'rBaMr4 fo H TexHr4qecKofo ilpoeKTr{poBaE[fl, sJreKTpOHHbrX

uo4yueii yrpaBJreHprs Jra3epHbrMlz cu

- coBpeMeHHbrMrr cpeAcTBaMr4

MaMr.r GnK-6);
SoprvraqraoHHo-rrporpaMMHoro o6ecueqennr npoqeccoB

rlpoeKT]r.lrpoBaljufl npiloopoB vr cucTe rasepuofi rexHlrKr,r (nK-a) ;

- cllocooaMl4 3arUrITbI SneKT

B JrlrflHvItt BHeTTIHI,IX nor4eft creyroqu
HHbx rrro4ynefi y[paBneHr{r na3epHbrMrz cr.rcreMaMr,r or
(parropoe (IIIK-6).

3. CTPYKTYPA I,I AEPXAHT,TE AI,ICqUrrJrI4Hbr (MOAyJr,fl )

O6qas rpyAoeMKocrb Alrcqu Hbr cocraBJrser 5 sa.rerHbrx eAr.rHr.rq, 180 qacoB.

Pa:4ea (reva)
AI,ICqUNJIHHbI

pa6orsr, BKJlroqau caMocrorrerbHylo
pa6ory cryaeHrou

14 TpyaoeMKocTb (B ,taoax)
O6r,ev yue6rrofi

pa6orrr,
c npuMeHeHue[4

uHTepaKTuEH6rX

MeTOAOB

(s uacax / %o)

<Dopurr reryrqero
KOHTpOnT yoneBaeMocTr4

(no uedeanu ceuecmpa),
t|oprrla npovelryror nofi

aTTecTaqlru
(no eeuecmpa'v)

BneAeuue.
Kraocu(furaqu
r{ r..r {srpyKTypa

3Mv

Pe(pepar
(1-6 neaenr.r)

llrantr
xtI43HEHHOfO

t0lr4Kna u

Qramoptr,
Orpelenrrcuu

e

ilpoeKrrzpoBaH
r4e 3My



4

O6une
KOI.rCTpyKTr.rBH

bIE I4

sKCrrJryaTarl[o

HHbIE

rpeSosaHzs

aJ 2 2 8 U25

5

llpc,enruponau
n,s 3MY c

TEIIATHbIM

MOHTAXOM

a
J I

t--
2 6 t6 4ts0

Pe(pepar
(7-11 ue4enu)

6

l.lpoexruponaH
hE 9JIEMEHTOB

H.ecyur4x
xoHcrpynqvrft

3My

3

ra)

-I

N
-

z 4 6 I2 6150

Orqeru ra6.
pa6or

(12-15 ne4enu)

l3aqr.rra
KOErcrpyKrlr{r

3MY:
TCTIOBAS,

N,bIJIEBJIATO- II
nu6posarruzra;

3A.rqr.rra or
3M14

a
J

t--

4 4 8 I2 6137,5

Or.rerrr ra6.
pa6or

(16-17 ue4enu).
Pe$epar

(12-17 He4enu)

8

IlpoercruponaH
ue 3MY c

yqeToM

rpe6onauuft
SpIOHOMLIKI{ kI

TexlII,IqecKofo

ilusaftna

oo 2 2 4 8 4/50
Orqerrr ra6.

pa6or
(18 ue4enra)

Elcero 18 18 18 72 20144,4
SIrsaN{eH

(36 uacon)

4. OEPA

llpra flpoBeAer{[n JreKurroHF
3aKrrorraJoilInficg. s flocrenoBarenbl

IIeKTopot\{ coAepx(aHva yue6uoro rraa

neKrIaI4 u nlraHa neKIIt4oHHOrO 3aHS

paccMarlpuBaeMbrx BonpocoB (:aaau).
3ansrus, npaKTr.rqecroft Hanpal

pa3Brdrrrrjn y cryAeHron npo(feccnoua
ceMr4HallcKHX, na6oparopHrx 14 rI
3aKperrnj{rorcf, cuoco6nocru K o€
Borlpoc€uM rasyuaeuoii AprcqutrnlrHbr

f{arquxcr no yue6uoMy Marepr4any

AprcKyocr.ru ro TeKyrrleMy yue6nol
Bo3Moxrrocru nupa6orKr4 )Mo3aKJrro,
pe3yJrbrurre caMocrorrenrnofi pa6orr

OBATEJIbHbIE TEXHOJIOTIII4

brx zatts'tuit npr.rMeHrercfl rpa4uquonnrrfi [oAXoA,
oM r43yrleHr4[ pA3IenOB AHCrIr4nJrr,rHbI r{ B LI3JrOXeHprrZ

repvana reryrqeft JreKIIurr, r.aqvtaafl. c olpeAeneHprr reMbr
:Lrs, a raKxe c (popnrynupoBKr,r rleJrrd JreKrlvil4 u neperrns.

reHHocrr4 npoBoAsrcr B r4HTepaKrrEeHoft (fopue c qenbro
:bHbrx KoMrrereHrluft [IIK-6 u IIK-4. B xoAe neKrlt4oHHo-
)aKTprqecKr4x saustuir y cryAeHroB $opvrupyrorca Lr

beKTVBHO-Kpr.rTr4rrecKoMy TBopqecKoMy cyxAeHr{ro no
3a crreT KpaTKoro [epr4o,4[qecKofo onpoca JreKTopoM

IpeAbIAynIrr x 3auntnit, 3a crrer no6yN4eHrar frarrlzxcfl K
y MaTepr4any u 3a crreT rrpeAocTaBlreEvrfl, yrrarquMct
'eHurh, ortupascb ua co6creeHHble 3naHnfl,, non) reHHbIe B



Ha npaxruqecKr.rx z na6oparop
npoBoAuTcr ut3yr{eHl{e

[poeKrx4:poBaHtrs, 3MY B rroJruoM

AOKyMerIToB, a TaKXe [pr{ 3acJryrx
rerray pe(pepara B (popvre HayqHoro
BCeMr4 yqauI,IMI,ICf, KOJIJIeKTT4BHO|O

coo6rqerrzft yqarrlIlxcfl HaxoArrcfl B

pa6out cryAeHToB, reivlatHxofi
KOHTpOrr, COAepXaHr{eM Jraoopa
BotrpocoB. Ilpeno4anarenb opfaHr.r3

saceAauufi c pertrcrpaqueft eonpoco
qTo r{BJrrreTcfl oAHprM x.r3 HeooxonlrMb]

x 3aHflTr{rx B cocraBe cryAeHqecxzx pa6ouux [oArpynn
IlonalaroilIprx pacqeTHo-aHaJrr4Tr4qecKr4x MeToAoB

ur4 c TpeooBaHr.rrMr.r HopMarr,rBHo-TexHr,rqecKLIX
nuz coo6uleszfi rcaNAofo r.r3 cryAeHToB Ha 3aAaHHyro

AoKJra.{a c AeMoHcrpa\nefi. [pe3eHTarlnu vr Bbrpa6ornofi
ltt rro r.r3JroxeHHoMy Marepr{any. Terr,ru HayqHbrx

oM cooTBeTcTBr,ru c HanpaBJreHunMvt caMocTofl Telurofi
Iroro MaTepvura, BonpocaMr,r TeKyulero peIzTI,IHr-

pHoro npaKTr4KyMa vr [eperrHeM sK3aMeHarIrroHHhD(
rrpoBeAeHrre gansruft n Qoprvre ceKru4oHHbx HayqHblx

x ap aKTepr43 yroulr4x rBoprrecKyro aKTr4BHocTb CTyAeHTOB,

ycronuft yclerrrHoro npoxoxAeHrlr cryAeHTaMra



TeKyruero peftTr4Hr-KoHTp0Jrt

3 AHflrkrr4:. npuM eHsrorcr rzH (b o
MOHI4TOIPI4HIA TEKVIUEI4

npe3eH'rarlr4fi, TecroBbrx 3a4a1r4i4
npoeKrlrroHHbx cpeAcTB r.r MoH
rrpoBoArrTcfl B r,rHrepaKTr4BHofi oo

YCTIEBAEMOCTTI. IIPO
o c B,0E HUA IVUI,IITJII,IHbI

Terrcyqufi Kou'r'poJrb yc
ceMecTpa II ocHoBbrBtreTcs. Ha orleH

1. Btrnoluenue cryAeHTOM
orqe'roB; 3axIHTa pe3ynbraros na6o

2. BrnolueHr4e cryAeHToM
pa6oru; roAroroBKa pe(fepara,
r{HArnBr{AyanbHbrM AoKnaAoM Ha CeK

lICCJIE,IIOBAHI,I'.

3. Yqacrue cryAeHToB B

ceKrlr.rolHHbrx 3aceAaHLrrx B xo.4e npa
Iqrr,mr perbeparos

1) Ponl u 3a1aril4 KoHcrpyKro
n nra.Qon ynpaBJreHr4fl.

2) <DyuxquoHarrbHo-y:tlonofi ,
npoer{rr4po Banns. 3M Y.

3) Knaccu$LrKar\ufl. 3MV uo
xecTKr,IX. SJIeKTpOMatlIl4THbIX Lr3Jl

4) KoNrnonoeKa 3My.
OIITI{M ilIIbHO CTI,I KOMTIO HOBKI,I.

5) Cxeurr sreKTpr.rtrecKas npu
6) O6que rexHnrrecKue rpe6o
'7) lle.raruue z r4Hrerpan

r,I3folroBJleHl{.f, , KOHCTpyKIII,IU U
8) OcHonnue rpe6onaHr4r K n

TIEIIATHO.IO MOHTAXA,

9) Oco6enHocrl.r oQoprr,uenvrx
l0) OcHonnue rpe6o

(fynnrquouanrnoft snerrpoHrrKr,r Ha
uepreNeft sqeeK Ha [oqarHb]x rt

11) Blorn u .sqefircra uprx
t'I oco6elrnocrn KoHcrp yupoBalprfl .

12) Cncrerusr oxnaxAeH
ecrecrBeHHofi u npuny4rtrenrHofi

13) llpoercluposaHr4e su6
KOHCTpylflIr4vt vt cHldlKeHrzf, aMnnr4 Ty

I4)t Bu6pousolrqzr (
nu6pou:l,urropoB n upunqunu ux

15) SrpauzponaHrae
SJreKTpI{rrecKIrx }I MaTHpITHbX

qecKoro u MafHurHoto uoleft.

ocrrz. llpn npoBeAeHlru JreKrlr.roHHo-rpaKTr,rqecKr,rx
HO-KOMMyHr4KaUlroHHbre u MynbTr4MeAUa-TeXHOJrOrr4r.r AJrf,

r4 KoHTpoJrs znauuit cry.qeHToB, a raKxe oro6paxeuur
14 AeMOHCTparIproHHbrx Br4AeoponrrKoB rrocpeAcTBoM

IIK 3BM. He laenee 400lo ayAr{ropHbrx zansrult

5. OIIEHOTIHbIE CTBA n\nfl TEKyIUEIO KOHTPOJLfl
EXYTOqHOIZ ATTE C TA IIVIil IIO I,ITOIAM
I,I yTIEEHO-MET OAI{IIE CKOE OBE CIIETIEHI,IE

CAMOCTOflT HOrz PAEOTbT CTyAEHTOB

cryAeHToB flBrrfle"r cfl. pacnpeAeJr€nnrru Bo BpeMeHll
cneAyrotur4x cocTaB Jrrroqr4 x :

paTopHbrx paooT u noAroToBKa uH4prB[Ayanbxrbrx
brx I,IccJrenosauufi,,

BlzlyanbHbrx sap.anufi lpaKTr,rqecxoft pr caMo crorrelrsofi
HTarlr4r,r v AoKJraAa. Brrcrynlenue cryAeHTa c

o HH O M 3 AC e I,AIIIdLT U 3 arlkrT a p e3 ynbTaTo B Bbrrr o JrHeH rro ro

rrpfi [poeKTr.rpoBaHr.ru rrreeK, cy66loxon, 6roKoB, cloeK

KacKaAHo-ysroeoft u cxeMHo-y3rosofi MeroAbI

CH14I4

qCCKI,IX

JIOBI4qM

uir.

qATHbIX

pe$eparon 14 AoKnaAoB Apyrr{x yqarrlr4xcfl Ha
sausluit.

oKcrrJryararluz. Crofixocrr 3MV r nos4eficrnurc

KTOpbr, onpeAen.flrotrlHe KoMnoHoBKy; Kpr4TepHr4

rrpraJrbH a-rr, QynrrlrzoHan bHafl. vr. crpyKrypHas 3My.
K KoHcrpyKqrarz 3MV crreqtlanbHor.o Ha3uaq enprfl..

IlJrarbl Palnonz4uocrra rIJIar rlo TexHoJIortII4
I,IIO,

qaTHoMy MOHTa)Xy, TpaCCr4poBKe I,I pacqeTy sneMeHTOB

ne.rarHofi nJIarbI.
Vg. K ycTaHoBKe KOMIOHeHTOB U gJIeMeHTOB

rrJrarax. O co 6eHuoqrz o (f oprrar reHufl, c6opounux

nofi annaparypbr. P agnosraAHo crr.r KoHcrpyr<qHfi

3My. Oco6ensocrz rpoeKrr4poBaH:afl. 3My c
queft . TenrosHe rpy6r<2.

porrHbrx rqeeK 3My. Mero4u yBenr.rtreHr4r )KecrKocrr.r
rcone6auuft upv nrz6paq vflx vr. yAapax.

:aqrs) 3My. Ocnonuue xapaKTepr{ cTprKt4

Koncrpyrquz
CTBI{{.



16) BuArr rroMex r4

rpe6 onauu A K rrr4HuflM cBr3r4.

r1)
MOHTAXA.

18)

Zn4yxrunutre v

O6que MeroAbr

foftrr.rnr-rconrponr J\b 1

flpono4rarcx B rrr4cbMeHHoft $o
Crrracox zatmuii
L OyrrcuuoHaJrbHo-y3nonofr (

(3c).
2. 3ata,u KoHcrpyKropa rplr
3. Knaccu$r,rKarnns 3C uo
4. Kounouonrca 3C, o
5. Meroasr KoMrroHoBKH t4

6. Cxerru 9[eKTpr,FrecKr{e npr4H

PqftruHr-roHrponr J\b2

llpono4urcr s nrzcrN{euHoft
Cuncor< salpla.ufi;
1 . OcuosHrre xapaKTepr4crr{ror

2. lle.rarHrre n:ramr. Pag

Ha3Haqetlruo.

3. Ocuosurre rpe6oeauur x
4 . llp anura o (f opurnenzx
5. Oco6eunocrr{ ycraHoBKr4

oneKTpor{r,rKr,r (yO3) Ha rreqarHbre

6. .[Ipanuna o(foprr,rneuua c6opo
7. Cv66nor<u. 6loxr,r kr

P asuosu,4no crr.r KoHcrpyrqr,rii.
Pqftrnnr-r<onrponr Nq3

flpono4urcx s nucsNaeuHoft

Crrucox sailanuir:
1. CrEcrerurr oxJraxneHr.r-s

upr{HyAuremnoft BeHTrrJrfl rlLtr4.

2. llpoerrupoBaur,re
KOHC'rpyKrIHr4 r,r CHrrX(eHLrfl . aMnrIJ"ITy,

3. Bu6pousonxqur (

IeucTtsrl{.
4. 3r<panapoBaFrae gneKTpr4

MaTHI4THbX SKpaHOB.

5, Bu4u rroMex r.r napa3rrrHbx
cBfl3u..

6. .VIyyyt<ruBHbre rir KoHAyKTT4BH

7. .Meroarr BJraro3arrttal'br rr

llllorrexyroqHaq arrecra
oxBalblB,iiloT BCIO TeMaTI{Ky, paCCM

u ladoparopHbrx gautnufr B TeqeHr4e

&'upqg4 n r53ilypg1l
(ercanaeu [poBolr.rrc{ B n

rx csqseft B npoBoIHI4Kax, rlcKaxeHlle crIfHaJIoB,

KTI,IBHbIe napa3I,ITHbIe CBfl3VI' 9JIeMeHTOB [eqaTHOrO

ru. f epnerilsarJufl. 3MY.

nruruZ) MeroA KoHcrpyr{poBilHr.rr eneKTpoHHbx cpeAcrB

Banvu{qeeK,6loxon, npn6opon ra ycrpoficrn 3C.
sKorrJryaTauull.
(faxropu.
OIITIZMAJIbHOCTI,I.

[r4aJrbHbre, (pyuquouanbHbre r,r crpyKrypHbre.

BHbx r{ oKcrrnyararlr4oHHbx rpe6onauzfi rc 3C.
nJIaT IIO TeXHOJrOtt4I,I I{3IOTOBJIeHHT, KOHCTp}I{JJLIII U

HTitM TIeIIaTHO|O MOHTDKa I,r T"paCCr4pOBKe.

ne.raruoft nJrarbl.

e (3P3) u ycrpoficrn $ynr<uuouamnofi

bD( rreprexefiusplermfi Ha lerrarHbx rrJrarax.
conpeuennofi Mr{KpooJreKTponuofi arnaparypbr.

oco6euuocru nprzMeHeHr,rt cpeAcTB ecTecTBeHHoLr u

r{Hbx .sqeeK 3C. Mero4lr yBenuqeHurr )KECTKOCTI4

nu6porole6arrnit.

) 3C. XapaxrepvrcrkrKr4 nu6por,rsolrropoB r{ rpr{Hrlrlrbr r{x

MarHr,rrHofo rroJrr. KoHcrpyxqrlla gneKTpt4qecKl,tx Lr

n 3MV, r4cKaxeHr.re cr.rrHaJroB; rpe6onaHrzx K nr4Hluru

IIapa3r4THbIe CBfl3Vr gneMeHTOB neqaTHOfO MOHTaXa.

3C.

IrpoxoAr4T B

HHyro B xole
ecTpa.

(fopue oK3aMeHa. Bonpocu sK3aMeHa

[poBeAeHr{r neKrlr,roHHbx, rrpaKTr4qecKr.rx

noft (fopnae)



1. Crpymypa v Ha3HaqeH

(p otoHlrnrn r4 orrrpoHr,rKr,r.

2. floronenur u cocraBHbre
3. 3rauu xr.r3HeHHofo rIr4KJra 9

4. flyru coBepilreHcrBoBaHr4t
xapaKTe pr4cuar. Oupe4enflIorqrre

5. flpr.rsuaxlt crrcreMrrocrr.r
KOHCTpYKrIr4kt.

6. OysruuouanbHo-y3JroBo
KOHCTpy rrpoBaHrrfl sneKTpolrHbx
flqeer(, 6roxon, croeK u ycrpoficln.

7. KonauonoBKa oJreKTpoHHbx
' Kpr4Tepr[.:u orrTlrMaJrbr{ocTr4.

8. ZcxoAurre AaHHbre npo
SIeKrpr4 rre cKarr npkl Hllvlrtr4ilrbHafl -,

9. CooruoureHr.re noHrruit n
3aga,rrr" IIeJIH I,I TexHlrqecKoe 3aAaH

10. TexHororprrrHocrb
coBMecrkIMocrr" OcuoBHbIe noHgrut

1 1. Korr,ruynurarlr{oHHbre oc
Pa:Hosx,:aHocu lrJrar rlo rexHo,
Ocodenuocrr{ KoHcrpyxqzft uo
IIJIATbI.

12. OcrosHrre rpe6onanu.r
Tpacc[poBKr4 r4 pacqeTa SJTeMeHTOB

1lJ. OcHoeHrre'rpe6onaHrr.f, K

oQoprureHur qeprexa neqarHofi ura
14. llymrrr yrpaBneHr{r r.r

rpe6onauu.f, KoMrroHosnn. Cuoco6H
15. OcuonHbre cnoco6u o

rraccrz{lurarlur.r rennoorBolloB.
1t5. MeroArr uureucn0u

3neuerrrrt JroKanbHoro oxirax.rleHut
l'l. O6ruue cprcreMbr oxJralK.[

ecTecTEeHHor4 r..r npr4HyAr,rTeJrbHou Be

18. BHeuruue MexaHr.rqecK

xapaKTepr{cTr{Kr.r Lr Brrr4flHue Ha

cuoco6rr yMeHbrxeH ux ynpyr ofi. u

19. flpoexrrlpoBaHr.re nu6po
MeTOI[bI yBenuqeHr4rr xecrKocrl4
Bu6pousorrqur (arr,roprnsaqzr)
nu6pousorrropoB rt [pr'tHrlr,Irrbr Ltx

20. SnerrpoMarHlrrHaf, coB

noMex, Br,rAbr rrapa3r4THbrx cesgeft u
norefi. 3nexrpuuecKr4e 14 MarHr.rrH

21. 3rpaHrapoeauze r
KOHCTpynpOBaHr{fl r{ MOHTaX(a ilO
qenefi. fleperpecrHue rroMexr{ B

[apa3LITHbIX CB.f,3eII, n'ICKaXeHIIe CI4

22. Eurocrnue cBfl3vr

I,rHAyKTLrBHbre U KOHIyKTr,rBr{bre rI

eneKrpoHHbrx cpeAcrB. Tilronas crpyKrypa cpeAcrB

9JIeKTpOHHbTX CpeACTB.

KTpOHHbTX CpeACTB.

KTpOHHbTX CpeACTB, OCHOBOTTOJTaTaTOXInX [apaMeTpOB LI

pasBuTnfl. KoHcTpyKrlr.rur, MeToAbr KoHcTpyr4poBaHr4rr.

r4 gJreKTpoHHbrx cpeAcrB. Yponnz BXoArrMocrI,I

KacKaAHo-ysnoeofi Lr cxeuHo-ysronoft MeroAbI
Ponr u sararrtr KoHcrpyKTopa npr4 rrpoeKTr,rpoBaHnvr

olpeleJrrroque (parropu. Mero4bl KoMTIoHoBKLI I4

KoHcrpyr{poBaHr4r gneKTpoHHbrx cpeAcrB. Cxeua
rlr.roHaJrbHa{ r,r crpyKTypHaJr.

KTr4pOBaHpre r{ KoHcrpyr{poBaHr{e sneKTpoHHbx cpeAcTB.

H a rrpo eKrr.rpoBaHr{e. Cpe4crna npo eKTrrpo BaHufl .
Krlrru sJreKTpoHHbrx cpeAcTB vr gneKTpoMarHI4THafl

TpeooBaHuf,.

oBaH.ufl, B BLIAe IIerIarHbIX V tlHTerparlbHbrx rIJIar.
14 rI3roToBJIeHI,It, KOHCTpyKTIpM Vr Ha3HaqeHLrrO.

TorrHocrrc t4 IrJrorHocrv. Mnorocnofinue neqarHble

rIpoeKTI{poBaHI4Io llellarHofo MoHTaxa, oco6ennocrz
qaTHoro MoHTa)r(a.

e 3P3 u Y(D3 Ha reqarHbre rrJrarbr. Oco6enuocru
u c6opouubrx qeprexefi 3MV Ha rreqarHbrx rrJrarax.

nlrrleBbre rraHenr4 gneKTpoHHbrx cpeAcrB. OcHosHrre
HeceHlrfl lg'annuceit I4 ITIKaJI Ha JII4IIeBhrx rlaHen.f,x.

r{r 3neKTpoHHbx cpeAcrB. 3aronu oxJraxAeHllfl Ir

v JroKaJrbHoro oxJraxAeHr.rfl sJreKTpoHHbx cpeAcTB.

oco6 euHocrr4 r,rx npoeKTr{po BaHvrfl.. Tenronrre rpy6riu.
afl gneKTpoHHbx cpeAcrB. Oco6eunocrr,r [poeKTr.rpoBaHr{t

qzz 3MY. Cxerurr KoMnoHoBoK croeK ynpaBJreHlrr.

no:4eficrnur Ha 3MY: su6pallur h yAapbl. l4x
br KoHcrpyKrlr.rr4 r,r KoMrroHeHTrr. KoucrpyKTopcKl,Ie

.recKoft 4e$oprvaqzr{ gJreMeHToB.

HbIX f,rreeK SneKTpoHHbrx cpeAcTB. KoncrpyrruBHbre
rpr nu6paquxx.
xapaKTepr4cTr.rKLr

yMeHbrueHr.rf aMnnr.rryA r<one6annfi
Hbrx cpeAcrB. Ocuonnrre

r|c"tBptfl.

MOCTb gneKTpoHHbrx cpe.4crs. Irlcro.rHr4Kr4 r,r npHeMHLIKLI

3rpanuponaHr.re aneKTpr{qecKoro LI M aTHI,ITH oro
sKpaHbr.

14 xa6erefi 3JreKTpoHHbrx cpeAc'rB. Oco6eHnocru
OHeCyUIhX u qyBcTBI4TeJIbHbIX K noMexe SJIeKTpLIqeCKHX

MeHTax gneKTpr,rqecKoro MoHTaxa. BIIAU IIoMex v
rpe6onaunt K JIt4HrrrM cBflgvr.

rrroB [eqarHofo MoHTaxa. BsauMoraHAyKTI,IBHbIe,

aBoAoK.

I,ITH bIC CBfl3VI 3JIEMEHTOB I]EqATH O IO MOHTA)KA,
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2)
?\
4)
s)
6)
7)
8)

e)
10)
11)

r2)
13)

r4)
1s)

16)
r7)

18)

1e)

2a)

22)

2',3)

2i]. Ocnosuue rpe6oBaH:zfl. K IrpoeKTrrpoBaHr4ro [eqaTHbrx npoBoAHr4KoB cr4rHaJrbHbrx
n oco6 eu ttocrlr I4crlo JIH eHl4fl ITII,IH lyrr anus. I4 3a3 eMJIeHI,Ir.

ocaAKoB r.r BJraxHoc"ruHa gJreKTpoHHbre cpeAcrBa. O6uue

qenefi . PasnonuAnoclt4 KoHcrpyKrlr.l
24. Bos rcircrBr.re aruoc(f epnu

Meron;H BJraro3arrlur.sr. fepuerr,r3au
ynJrorHrnrreJrbHbrx coe4rzuenwfi .

gneKTpoHHbx cpeAcrn. llpoexrupoBaHr{e pa3beMHbrx

2ii. Oco6enHocrr.r re KopnycoB c noABr,rlKHbrMkt r4 BparrlaeMbrMrr
yrlpaBneHr4r. 3nenaenrrr sneKTpr4 x coeAranenuff p.rfl Hepa3beMHoro u

SJICMEHTAMI,I

pa3beMHoro
BHeIIHeT"O 3neKTpurrecKolo MoHTaxa

Carnrocrosrefl bHaq pa6ora (rourpom ocBoeHr,rs pa3AenoB 4ucquuuuu)
[e,nrrc caMocrosrelrnofi cTyAeHTOB flBnfleTofl. OCBOeHr.re pa3AenOB Ar,roqprrrJrraHbr,

AononHr:roulrrx MaTepl4anbr Horo Kypca. KourpoJrb BbrrroJrHeHr.r.fl caMocrorrelrnofi
paoo'rbr ocyuecrBJrfleTcfl npr4 3a orrreroB rro ra6oparopnrnia pa6orau, B xoAe
IIpaK'f I,IqecKLrx 3 aHtTLnt4, npu pef epara n npv rpoBeAeHr.ru peftrnnr-KoHrponr.

Harnpan.lteHuq caMoc'rofl TeJrb
VIcr opux p a3Br4'rnfl . Ko H crp

i pa6orsr
fi 3C.

@ynrqzonalruo-ysnonofi ( muufi) MeroA KoHcrpyr{poeanras 3C.
M 3KCIINYATAWV.Kraccu$nxaqux 3C no y

Cxeua sneKTpr4rrecKafl [pr4H iluaJrbHafl. z (pyHrqzoHanbHa.f, .

TpaccuponKa tl pacqer ene B lleqaTHofo MoHTaxa.
Tpe6onauufl K ycrarJoBKe z YO3 Ha rreqarHbre rrJrarbr.

TexuororrErrrrocrb KoHcrpy
Pagnosuanocrrl rrerrarHbrx

PagnonuAuocrr4 KoHcrpyKrIH
PasHonu4uo crr,r KoFrcrpyKrlrr

3CB
coeAr4HeH

au 3C.
T NO TCXHONOII4IA I{3IOTOBNEHI,Iff .

6nonon 3C.
s.reeK 3C.

flynrru ynpaBneHr{ fl pr Irlr naHenu 3C.
MeroAu rznrencz Q r tKar\nLr bHofo oxJraxneHr,rs 3C.
O6uue cucTeMbr oxJr r4s. 3C: oco6enuocrH npoeKTr4poBaEufl. cpeAcTB
ecrecrBeHHoft u npuny HOI,I BEHTI{JIflIJ]/IU,

Bu6paguu, yAapbr vt r4x Brrkr+ ve Ha giIeMeHTbI 3C n ronlrrayHlrKaul,IoHnhre ocHoBalrtufl,
MeroAlr yBenrrqeHtlr xec
f,qeeK 3C upz nn6paquax.

I,I cHr.rxeHnr aMnnraTyArr rone6aunft nu6ponpoqHbx

I,'Icro.ruuKz noMex il nplreM KrI IIoMex, BI4Abr napa3l,ITHbrx cnsseft I,I HaBoAoK n 3C.
3rcpaHnponarrr4e oneKTprz

9KpaHbr.

ro 14 MarHr4THofo rroJrr. 3lexrpzuecKr,Ie n MarHprrHhle

3xpauuponaHr,r e [poBoAOB 14 3C,
Err,rxocruue cB.rI3Iz [e
OcuonHlre rpe6onanzr n
ueneft.

2l) Pasnonz4nocrr4 KoHcrpyK vt pr oco6eHHocrl4 npoeKTr{poBaHur rleneft rrnralnur vl

3JICMEHTOB 3A3EMJIEHlI' E

Bosaeftcrslae
BJIaIO3aIIII,ITbT.

feplrerusaqnr

ocaAKoB, BJraxHocrr,r Ha 3C. O6une Mero.[br

MOHTA}KA.

npoeKTr,rpoBaEvrlr neqaTHbrx npoBoAHr.rKoB crl rHaJrbHbrx

MHbrx Koprrycax, llpoexrupoBaHue pa3beMHbx
yIIJIOTHlrTeJrbHbrx

M NICTIIIIJII4
Pa:rner | -4. P a6ara c .rronoJrH rlllreparypofi (16 u.). flo4roronra pe(fepara (8 .r.).
PalAer 5. Pa6ora c AononHr4reJr uofi rurreparypofi (8 .r.); llo4roroBKa peSepara (8 u.)
Pa:rAer 6-7 . Pa6ora c norroJr rnoft rzreparypoir (16 u.); floAroronra pe(fepara (8 .r.);
Pa:rAer 8. Pa6ora c AortoJrHlrren oft ruzreparypoft (8 u.).
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IIJIATAX?

1n)

MaTepr,raJroB.

20)t

2l)t
22)'
??)^'" .)

24)

'26)

cpe4cre?

Lr3Mepr,rreJrbHbrx npu6opoB u y crpoit aBroMarr{Kz [3nerrponuufi pecypc]: yre6uoe

3)IlepevucJrrzre pa3Aenbr, BXO.4tIque B COCTaB TexHI,IqeCKOrO gana1LIfl
[poeKTktpoBaHr4 e gneKTpoHHbrx c

1) Kar<ze Bo3Hr4Karor orpaHutr
2) Kaxan uH$opMarlrdn

sJreKTpOHHtX Cpe4crn?

4) Karcr.re KpLrrepr.ru srr6z
sxculyaraqvrn?

5) {ro raKoe KoMrroHoBKa

6) Hro flBrflercfl. ocuoeHofi

flnpn KoHcrpyKTopcKoM

flBIIflTbC, I,ICXO,IIHbIMI4

npoeKrr4poBanvru 3MY?
AaHHbrMr,r Anr patpa6orrz

7) no KaKrrM rrpr4Hrlr4naM IrIecTBJIfleTCg opraHz 3aIJLrfl, SJIeMeHTOB yrrpaBneHr{r Ha
nprr{eBbD( naHelsx? flpune4zre npz bI.

8) Karurrrz ocHoBHbrMrr
rcar<:peirlue?

r{ xapaKTepr,r3yercf, raxofi opraH rryBcrB orreparopa,

9) Kaxoerr o6que rpe6onaHur rrpoeKTr4poBaHr.rrc orcr{erHbrx ycrpofi c:rn?
9ro neo6xoAr4Mo yrr TbrBarb npr{ pa3MerqeHzr,r 3P3 z yO3 Ha reqarHbrx

Kaxnx npaBrzJr neo6x MO npr.rAepxvBaTbcr rrpkr rrpoeKTprpoBaHLrr KOHTaKTHbTX
nJrorrIaAOK Anr BHyTpr4cxeMHoro K f, IIJIaT C nOBepXHOCTHbIM trlOHraXOV?

12) Kaxze 3oHbr rreqarH
npoK;rallKt4 npono4Huxoe?

lJraT oTHOCTTCfl K KaTeropl4r4 3a[perqeHHbrx !.nfl

Kax Heo6xolr{Mo pacn rleqaTuble rIpoBoIHI,IKI4 Ha lleqaTtrrx llarax?
lae neqaTHbrx rrpoBoAHrAxOS?Kax npoucxoltr,rr

tlro nonzvaror rroA rzHoM (HecyIqa.fl KoHcrpyKrlus>>? Karcue BrzAbr Hecyqux
KoHcrpyrflIzft Brr sHaere?

25) 3a cqer r{ero
sneKTpouHrx cpe4crn?

4nr $oprurEpoBaHr4r rpyfltrbr rpe6onauuft no yctonzru

urx cpe4crn?
qeft KoNrnoHoBKr4 3My?

IrIecTBJIteTCtr 3neKTpocTaTzqecKoe sKpaHzpoBaHr{e

[3nerrpounrrfi

- M.: l4uSpa-

l3)
14)
15)

16)
w"l
18)

te)

flepeuzclzre ocHoBH pelraeMbre 3a4asv npu paspa6orKe KoHcrpyKrlr,rIa 6nor<a.
Karne Bapr{aHTbr K0 rcqzu 6lorcon, cy66noKoB r4 naueleft Brr suaere?
Hagoszre ocHoBHbre

Ilpone4ure cpaBH

HcrBa <xnaNnofi) cxeMbl KoMrroHoBKz 6roxos.

r(oHclpyrcqurx sneKlpoHHbx cpe
ltft anutn3 MarepLIaJroB, I,IcrIoJrb3yeMbIX B
lleperlzcnr,ITe AOCTOI4HCTBa vr FIeaocTaTKI4 STIIX

Ha:oslare xapaKTe cpeAcTB Bnaro3axlnTbr gneKTpoHHbrX CpeIcTB.
MeTOAOB f epMeTr{3 arlr4r4 I JreKTpOHHbrX CpeACTB.Hasosure ocHoBHbre

llep evuclure pa3HoBr.r ocTr4 cr4 cTeM OxnaxAeHr4r gneKTpoHHbrx cpeIcTB.
llepeuuclure BvAbr aTopoB oxJraxleHu.s gneKTpoHHbrx cpeAcTB.
Kaxve oco6eHuoc,rz HeooxoAr,rMo yrrr4TbrBaTb rrplt aHaJrr43e rrapa3[THhrx

oreKTpoMarHr{THbrx nosAeficrezft ua v?

B qeu cocrorrr cy Maf HIITOCTaTLIqeCKO| o gKpaHUpOB aHr{{ SneKTpoHHbIX
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