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l. uEJIr4 OCBOEHII.'T Aktcr\r4rrJrl4HhlI{enlro ocBoeHI4fl AHoIII4IJIIzHII <flpoexrupoBaHr.re gneKTpouHsx uo4yneft yilpagJreHra,
JIa3epHbIMrI cI4creMaMI'I) -f,Br.f,ercs npzo6pr;reHl4e c'ryAeHTaMr.r reoperr4qecKr4x 14 rrpa1Tr'rrecKrrxznauuit I'I HaBbIKoB KoHcrpyKTopcKoJtexHoJloruqecKoro lpoeKTrzpoBaHr{fl gJreKTpoHllrx uo4ynr;fiynpaBJieHl{x (3MY) pa3n[qHoro ypoBHfl cJl0x(Hocrr{, ueo6xo4zrr* ,rp" co3AaHr,ru ooBpeMeHHr,rxcpeIcTB yrrpaBneHu.f, Jra3 epHbIMr4 CrICTeMaMr4.

)
.{ucqunrrzHa

MBCTO AI,rCqrIUrr4HhI B CTpyKTypE orroll BO
Mo.4ynefr ynpaBneHat

CI,ICTCMAMI,I)) OTHOq I4syueuue Iu cql,rrntl Hbr ]trpo KoArzr
Hbrx ;6r';;fi;;";;ffi;#;

rpeAlxecrBlrollux rucqIIIInl4H yre6Horo rIJIaHa: I4croput 14 Meroronoru.rr Jra3etrlgoft rexrn 4KLr kl

:::1::t:._::"":::-111 zn$oprvraqrroHHbre: rexHorroruu n ra:epnofi rexHr4Ke r na3epHbrxJrwvlJrrDj

:,t::"-i:ji::,^ , _Y11:l**"", KaqecrBa a ra-:epHofi rexHrrKe Lr n€BepHbrx rexr{orrofhrx;

" 
; Fi;;;;.' ;'.;;;;; ;;. ## ;#ffi

LI Merorbl Irx lr3roroBneHzt; ocHosrr KoHcrpyt4p oBalus. na3epHbrx rexnroJrorr4qecKr,rx KoM[JreKcoB, aTaKXe 3HaHI4qX, nonrreHHbrx rrpz IIpOXOXI9E[r4IZ TexHoJlOrUqecrofi [paKTI4KrI.

3. IIJIAHTIPYEMbIE PE3VJIbTATbI OEYqEHWTNOAI4CUI,IIIJIT4HE

fllauzpyen'rue pe3ynbrarbt o6yveuus ro ArrcqalnrrHe, coorHeceHr{bre c [naHrrpyeMbrMr.jpe3ynbraraMr4 ocBoeHzs OIIOIIps3yJlbTaTaMI4 )cBoeHrr_f, OlI(-)ll
Koa

t[opuapyeurrx
KoMlereHuuft

Vporeur
ocBoeHu.s

KOMIIETEHIII4II

Jra3epoB_lr Bcnoy_oraTeJrbHbrx cr4cTeM;
3uart: 

--. OCHOBHI,IE IP]AHIII{N'I NPOEKTVPOB AHVA TA3EPH'IX TBEPAOTEN'H'IX
crrcreM, B roM rracJre cnequ$ur<y npoeKTrzpoBaHu-{ CUCTeM C la:epnofi
4uo4nofi uaxaurofi;
Yueu:
. BbrrroJrH{rr peLcver ocHoBHbrx [apaMeTpoB 3JTeMeHTOB
TBepAoreJrbHbrx .[a3epHbrx cucreM c lasepHoft AUoAUoft Harca.rxofi;
Bla4err, (uaerl<.a):

IHbIX

. nprrHrll4nu QyHxquoHVpoBaHI4, gneKTpoHHbrx KoMfroHe jHToB,
r4cnonr,3ylourxc{ B CI{CTeMax ynpaBneHl4{ na3epaMr4;. $usrz.recHlie rrplrHqanbr, Jre)Karuue B ocHoBe npoqeccoB,
IIpOTeKarou vx t\.tu p acnpocrpa HeHkrH Jra3epHof o r{3JD {eHrZH qepe3
BeIUeCTBO:
. ocHoBHbIe npltFrrII4nbI npoeKTlrpoBaHr4il
Ila3ep Ho f o H3ily LreHAs 

;
Vlrerl:

crrcTeM TpaHcnopTr.rpoBKt4

. npoe*.Tr4poBaTb 3JreKTpoHHbre MoAyJrr{ ynpaBJreHr.r.,r Jra3epHBltMrrl
CACTEMAMI4;

I 2
IIK-3 uacmuuuutit

IK-5 qacmuuuutit

IIK.7 qactnuvuaru



. MOAEJII{POBATb NPOqECCbI 9BOJIIOqI4I4 JIA3EPHOIO II3JIYIIEHI4JI TIPI4 E]I'O
reHepaqr4r4 14 TpaHcnoprr4poBKe;
. npoeKTHpOBaTb KOHCTpyKTABHbIe SJreMerfTbI cr4cTeM
Tp aHcnopTHp o BKA u HaB e lieHrl.s ra3 ep Horo u3 ny.cleHuL;
BnaAerl (Haalrxa):
. HaBbrKaMz p a:pa6 orxu n KoHcrpy Lrp oB aH:afl gneKTpoHHbx rr,ro,4yl erft ;
' cloco6riocrr; cocraBJlrrrb r{ olepl4poBarb MareMarrzqe oKkrMrr
MoAeJr.fl Mr.r pacr rpocrpaileHufl Jra3epHoro rz3nyqeHu.s;. HaBbrKpr npoeKTVpOBKrr clrcTeM TpaHcrropTr{poBtQ r4 HaBeAeHr.ts
Jra3 epHof o r43nry'qeHl,Ilr I
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N
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KOHTpOJTb

6
flpoenruponaHr4e oJreMeHToB
Hecyqzx KoHcrpyKrlr4fi 2

co
2 4 6 30 6ls0

7
3a4ura KoHcrpyKrlr{u OMV:
TeIIJIOBa', IIbIJIeBJIaTO- pI

nu6po:arqura; 3ailIura or OMI4
2

tr-

4 4 8 24 5/?7 5 !i-fi peftlr.tr
KOHTpOnb

8

flpoercraponaHr4e 3My c y-{erot
rpe6oBaHUfi 3proHoMaKa H

TexHHL{eCKOrO ausaftHa
2 oo

2 2 4 4 4/50

Haraqne B Aacqnrrnuue KfI / Kp

I,lroro no AacqurrJrrzHe 2 18 18 18 18 126 24144,4 3,a.ret c
oqeHKofi

4. OEbIIM I4 CrTpyKTypA AIICqZil.[I4HbI
Tpy.uoenaxocrb Arrcrlr4nJrrrr{br cocraBJ'rer 5 saqerurrx err4Hr4u. l g0 qacos

C og epxa Hv e Jr eKrlrro rr xrbrx 3 aHfl Tr{fi rr o Arr cqu [JrrrHe
PasAen 1. Bne4eHue. KlaccusrKaur,rs 3My
Tenra 1 Crpyxrypa u Ha3uarre;r4e snexTpoHHbx cpeAcrB.
Co4epNauue reMbl' Tunonas crpyKTypa cpeAcrB (foroHur<u z orrrpoHrrKr.r. fIoKoJn eHufl ,IcocTaBHbre qacTr.r SneKTpOHHbX cpelcTB
Pasler 2' Stanrt xl4sHeHHoro ul4Kna Ia ![axropsr, orpeAeJrrroque npoe6Tr.rpoB4Hr4 e oMyTeua I 3ranr,I xr,r3HeHHofo qrzKna gneKTpoHHbrx cpelcrB
Co4epNaHze .reMbr;

llyrz coBeplxeHcrBoBaHlrt gneKTpoHtlx cpeAcrB, ocHoBorronararcqux napaMerporB r,IxapaKrepl4crzx' onpeAensrcuue $ar<ropu p,3Blrrrr-f, KoHcrpyKrlzft, vrero4br KoHorpy mpoBa'vrfl..



flpIa:Hatcu cl4creMHocra KoHcrpyKIIIIu oneKTpoHHbrx cpercrB. vponun BxoAr4Moc:rlr rKoHcrpyKur{v.
OyHxqzonalrHo-y:lonofi, KacKaAr{o-ysronofi h cxeuno-yslonoft MeroAbr KoHcTpyr.rpoBaHrry
SJIeKrpoHHbx cpeAcrB' Polr u 3araHu KoHctpyKTopa nprz rrpoeKTr4poBaHzrar qqeeK, 6roxon,-croeK 14
ycrpoftcrn.

Pasner 3. KounoHosxa OMV
Teua 1 Kon'tnoHosKa sneK'rpqHHltrx cpeAcrB, orrpeAenrrcrlze (faxrotrrnr. Iv{eroArr

KOMrroHo BKI.I 14 KpI4Tepr4 I4 OrITzMaJrbH o cTI4.

Co4epNaHue reMbr.
I4cxoAnrre AaHHbre rrpoqecca KoHcrpyrzpoBaH -s gneKTpoHHbrx cpeAcrB.

sJleKrpl4rrecKaf, npI4HIIpInI4aIrI'Hafl., $ynttqzoHa-urnax n ;TpyKTypHeur. Cclornorrerrr{e
lpoeKTI{poBaHI'Ie I4 KoHcrpyl{poBaHl{e gneKTpoHHbrx cpeAcrB .3a1auu, tqenr4 r4 TexHnrrecKoe
Ha npo eKTr{p oBaHr4 e. Cpegcrna rrpo eKT,r4po Bayrnfl..

Pas4en 4. o6uze KoHcrpyKrr.l]rbre 14 oKcrrnyararlrroHHbre
Teva 1 TexnonorzrrHocrb KoHcTpyKrlr.rrr 3neKTpoHHbrx

Cxerua
nousrlrfi
344aHr{e

TpeooBaHr4s

cpeAcrB, oclroBHbre r,pe6onauur r<
npoeKTr{poBaHr4 ro

CoAepxaHue reMbr.
TexHonorzqHocrb KoHcrpyIoMLI sJre oHHbIX cpercr' n 3neKTpoMar,FltrrHtrt

coBMecruMocrE,. OcnoeHrre IIoHtrI,It z rpe6onanux. KorruyHzxarlrzoHHrle ocHoBurHI4r B Blzrte
IIeqarHbIX k\ I'rHTerpanbHbIX rIJIar. Fasnonu4Hocrz rIJIar flo TexHoJIorIzI4 I43for,oBJt eHLIrr,
KoHcrpyKrlLru u Ha3naqeHzro. Oco6enuocrrr: KoHcrnvKrrrz-
MnorocrofiHbre rrerrarHbre rrJrarb, '"9trl: KoHcrpyKllurl rlo KJIaccaM TorlHocr'a rI rlJlo'rF'ocrra'

PasAeJt 5. llpoexrzpoBaHr,re 3My c ileqarHbrM MoHrDr(oM
Tenaa 1 ocHosHlIe rpe6onaHl4{ K rnpoeKTzpoBaHrzro [er{arHoro MoHTa}Ka, oco6ennocrz

TpaccI4poBKIr v pacqera 3JIeMeHToB rleqatTHoro MoHTaxa, ocHoBuble cnoco6rr ox.ff316r1eH1j-tr
3JreKTpoHHbrx cpeAcTB

Co4epNaurze reMbr.
OcuosHrIe rpe6onanux K ]oraHoBKO paAr,rooneMeHroB u ycrpoficrn $yHrcquoua6sofi

3neKTpoHllxu (Y@3) Ha rleqarHble rl:rarbl. Oco6enHocrlr o$oprrn"tt"" 
"apraxa 

[enrarHofi nnarrr z
coopovHrx vepreNeft 3My Ha neqarHbrx rrJrarax. Ilynrru ylpaBJreHr,r-s u rnlrleBbre rraHeJrr4
3neKTpoHHbIX cpeAcrB. OcnosHlre rpe6onaul{fl KoMnoHoBr(z. Cnoco6u HaHeceHr4fl ua.uucefi u rrrKaJrHa JII{IIeBbx IIaHeJItx. OcHoeHsre cnoco6nr oxJraxAeHr4{ oneKTpoHHblx cpeAo,rB. 3axour;r
oxnaxreHl4tr vI rnacczSur<aqzu re[noolBoAoB. Mero4rr vurencu$uKarlpu4 JroKaJrbHofo
oxnaxneHl{{ 3neK'rpoHHbrx cpeIcrB. 3leur;Hrrr JIoKaJrbHofo oxJraxAegr4.fl Lr ocotieunocrw Lrx
npoeKrHpoBaHLrfl' Tenroer,te rpy6ru. O6une c[creMbr oxJraxAeHzfl oneKTpoHHbrx cpeAcrr].
Oco6eHuocrz [poeKTlrpoBaHufl ecrecrBeHHrl,fr u npr.rHyAr4Tem,uoft BeHTr.rJrrrlr4rr O]My. Cxeur,r
KOMTIOHOBOK CTOeK yrrpaBneHrzr.

Pa:4en 6. llpoexrupoBaHr4e sneMeHroB Hecyul'nx roucrpyxqzfi
Terr,ra 1 llpoercrzpoBaHr4e oneMeHroB Hecyqrx r<oncrpyrcr1ufi
Co4epNaHue reMbr.
Bneruuue MexaHl4qecrcze nos4eficrBr.rr na 3MY: uu6paguu v ynapbr.I4x xapar<reprrcrr4Kr4 r4

BJII'ISHIre Ha SJIeMeHTbI KoHcrpyKIII'II4 14 KoMrIoHenrr,I. KoucrpyKTopcKze cuoco6br '/MeHbrtreHzrf,ynpyrofi v ilracrkr.{ecxofi 4e$oprvra4rzl4 oJreMeHroB. llpoercrnponaHze nu6porrpoorrur* rqeerK
SJIeKTpoHHbIX cpercrB' KoHcrpyxrHBHbre Mero,qbl yBenr4r{eHuf, xecrKoc'rr{ u yMelrblIreHlzjfl
aMnnl{ryA role6auzft npra nu6paqzxx. Bz6poLI3or{rIrH (arr,roprusaqzr) enexrpoHHbrx cpe"{crB.
ocHosHue xapaKTep[crr.rKrr nu6pousolrropo.B 14 npr.rHrlnrrlr ux 4effcrnvrx.

Pa'srer 7' 3att,ura KoHcrpyKuzla 3MV': TerrJroBar, rrbrJreBJraro- H nu6posarlwr4;3arrlr4Ta o'r
3MI4

Tev a 1 3rerrp olrar H.,THas. coBM ecrr4M o crb sneKTpoHHbrx cpeAc'B
CogepNauze reMr,r.
I4croquuxu u [pIzeMHI4KrI floMex, Brrllbr rrapa3r,rrHbx ce.fl:eft rd HaBoAoK. OxpaHrapoBaHr4e

3JreKTpI4r{ecKofo H MarHlzrHoro nolefi.. SlercrpuuecKl,Ie r4 MarHr.rrHbre gKpaHbr. Oxpanzponanut:
npoBoAoB u xa6elefi 3neKTpoHHbIX cpeArJTB. Oco6enuocra Konc,Tpyvp oBalufl. n MoH,raxir
noMexoHecyqux u qyBcrBt4TeJlbHbx K rroMexe sneKTpr4rrecKrlx {eleft. llepexpecrHble noMexr4 Il
sJIeMeHTax SneKTpuqecKofo MOHTDI(a.. BrlArr rloMex v napa3rrrHbrx cBr3efi, ucxaxeFJr4e cr{rrraJra,
rpe6onaHax K IrLr:gIvIflM cB.g3I4. Eur<ocrurre cB{3r4 3neMeHToB leqarHofo MoHTaxa.



BsauuouHAyKTI4BHbIe, I4HAyKTI4BH'I. n KoHAyKTIzBHbre napa3vrHbre cBt3LI oneMeHTpB rterrarHoro
MoHTalKa, OcHosHLIe rpe6onauzfl K npoeKTrlpoBaHrrlo nerraTHbrx rIpoBoAHI{KoB cr,I;HarlbHr,rx l1erefr.
Pa:nonz4uocru KoHcrpyKIIzt4 pr oco6enuocrz l4crorHeHr4-s [ruH rrvraHutr 14 3a3eMJreHI4r.
Bosneftcrsue arnaoc(fepHblx ocaAKoB r,r BJrilxHocrn Ha gneKTpoHHbre cper,crna. O6qze MeroAbr
BJIafo3aIuI'IrbI. fepuerusaqz-t onel(TpclHHbx cpeAcrB. llpoer<iupoBaH?re piB.6eMHbrx
ynnorHlzrenbHblx coeAzneuzfi. Occl6eunclcra rcpMerr43arlr4pr KoprrycoB o rroABr.rxHbrMr.r v
BpalqaeMbIMI'I SJIeM€HTaMI'I ylpaBJIeEI{t. SlelleHmr greKTprdqecKr4x coeArlneszft AJrr }Iepa3T,eMHolto
LI pa3b eMH of o BHeIIrHef O gneKTpr4qecKoro Mcr HTa)r(a

Pasler 8. llpoexrupoBaHl4e 3My 0 yrreroM rpe6onanuft eprononauKv t4 TexHr.rqecKoro
!.nzartua

CoAeprxanne reMbl. OcnoeHrre rpe6clnaHrar KoMrroHosnz. Pa3rroBr4nHocrr4
oco6ensocrr.I 14 crloJrH eHvr.s.

Co4eprxauu e [parTrrrt ecKnx ganqrnfi rro Arrcqu[JrrrHe
Pagrer 4. o6rque KoHcrpyKTr.rBHbre v sKcnnyararlrroHHbre rpe6onanur
Ter'ra 1 TexnoloruqHocrb KoHcrpyKIIrrI4 gneKTpoHHbD( cpeAcrB, oclroBHbre rpe6onauux x

rrpoeKTrr poBaHr,rro

Co4eprrauue reMbr.
A'arus yKIII{z gneKTpoHHLrx cpe)AcrB 14 3neKTpoMarrrzrrHyrocoBMecrl4Mocr a perueHlail ,4JIt rlJrar pa3nl4qarcuuxcr ro rexHoJrorrrr4

IZ3TOTOBJIEHI,Ifl,

Pa:Ien 5. flpoerrupoBaHrre OMy C neqarnrrM MoHTDKoM
Ter'ra 1 ocHoeutre rpe6onailvfl I( nrpoeKTrlpoBaHrzro neqarHofo MoHTax(a, oco6ennocrz

TpaccI4poBKIZ Lr pacqeTa SneMeHTOB nerratTHofo MoHTaxa, ocHoBHbre cnococilr oxJIDr(,tIeHr4X
sneKTpoHHbrx cpeAcTB

Co4epNauze reMbr.
O$opuneHne qeprexa neqarnofi rrJralbl

flo4roronra loKyMeHTarfvru n npopa6orra
sneKTpoHHbrx cpeAcTB.

PasAer 6. flpoer<rnpoBaHr4e 3neMeHroB Hecyqnx xoncrpyxquit
Tenra 1 llpoexrzpoBaHr,e oneMeHToB Hrscyrrlr4x noncrpyxqzfi
Co4epxaHue reMbr.
AHarus KoHcrpyKTopcKkIX cnoco6oe 'yMeHbrrreHr{r ylpyro it u ntactn.recxoft 4eSopuaqua

3neMeHroB (no napuaHrarra).
Pa-:4e.n 7.3aryuta KoHcrpyKllura SMlr: TerrJroBuur, nbrJreBJrafo- u nz6posa:rn1lrrir;3arrlr4Ta or

3M14
Teua 1 3rexrpovrar H:arHafl. coBrtecrr.rM o crb gneKTpoHHbx cpercrB
CoAep>xanue reMbr.
Paspa6orna KoHcrpyKr\w v Br4AoB Mo HTa)Ka rroMexoHecvlrr'x

3neKrpr4rrecxux qenefi (no napzaurala).
Pas4en 8. llpoerrupoBaHl4e 3My c yrreroM rpe6onanufi spronolrlrKr4 ut. TexHurrecKofo

nuzaitna
co4epxaHne reMbr. Pa:pa6orxa K:oHcrpyKrlr{t4 pa3MeqeHr.r, 6noxoe

yrrp aBneHr.i.s rexHolof aqecKv x na3 epHbrx cu creM (no napu anralr),
C oq epxa nu e I a6 o p aro p Hbrx zaloqruir rr o Arr cqnflJrrrne

Pas4er 6. llpoer<rupoBaHrr e 3JreMeHroB Hecyqr4x xoncrpyxqvfi
Telra I flpoexrupoBaHrre oJreMeHToB Hecyqr4x xoHcrpyxqzfi
CoAepxanue reMbr.
Auarzs KoHcrpyKTopcKr{x cnoco6oe )/MeHbrxeHr.r,

oJreMeHToB (no napuaurarvr).
ynpyrofi v nJracrr4qecxc,fi geSopnraqnu

Pasler 7' 3am,uta KoHcrpyKIIIaz 3MY: TerrJroBafl, rrbrJreBJraro- u ez6posail\r4Ta;3arrlrrra o.r
3MI4

Terraa I 3rerrpouarHzTHalr coBMecrrzM,ocrb oJr€KTpoHHbrx cpercrB
Co4epNaHze reMbr.
AHa,rus BI'IAOB rlepeKpecrHblx roMex B gJreMeHTax oneKTp[qecKofo MoI]Taxa. Bunrr rloMex rr

rIapa3I4THbIX cB.a3eff, I4cKaxeHI4e cI4fHaJIa, rpe{Sonanu.s K rLrHI4flM cBs3n. (no napuanrarvr).

KOHCTpyKrIr4r4 r4

z c6opouurx .reprexefi 3My Ha rreqarHbx rrJrarax.
Ans. nynbToB yrrpaBneHr{r ?r Jrr4{eBbx naHelefi

t4 rIyBcT'BrZTeI.bHI;D( K IIOMeXe

SJIeKTpOHHOrrl



Pa:ten 8.

nuzafrua

flpoer<rupoBaHlze 3My o yr{eroM rpe6onaHr,rfi eprononrrrKvr LrrexrrrrqecKofo

Co4epNanIae reMbl Pa:pa6orxa KoHcrpyKrlr{r4 pa3MeqeHr..r-f, 6roxos sneKrpoHHoro
ynpaBneHu s rexHoJrofuqecKilx na3epH bD( cr4,creM (no napraaurarrn).

5. OEPA:}OBATEJIbHbIE TEXHOJIOIIIII
B npenoAaBaHI4I4 AI4cuI4nnrIHbr <flpoeKrnposaHr4e 3reKTpoHHbrx rr,ro4yreft ynpanreHzs

JIa3epHbIMI4 CIZCTeMaMI,I) ZCnOm,:yXtrCa pa:uoo6pasnlte o6pa:onareJrbFlbre rexHoJroraI{ KleK

TpaALiuI4oHHbIe, TaK u c npI4MeHeHI4eM aKTr4BHbx r{ r4HTepaKTr,rBHbrx MeroAoB obyveuur.
AKrraeHrre rr r4HTepaKTr4 BHbre Mero4u o 6yueurEx :

tr4unneparcmulHan neKqun (pasi)enut Ne 2-B),'

fpynnoean ducrcyccun (pasd enur Ne 4-7) ;
If p uu e u e uu e uMum at4Lt o H H btx .v o d e n e it (p a s d e nur Ne 6 - 8 ) ;
Pas6op KoHKpemHbtx npuu'gpos u cumyaquil (meua Ne3-B).

llpu [poBeAeHI4LI neKulloHHbrx zansruit npr4MeHsercfl rpagzqr,ronnsrft ro,4xoA,
3aKJlloqafouuitcs.s [ocJIeAoBareJIbHOM v3y-teHr4w pa3lenoB Alrcqurrnllnr,I Ir B lr3Jro;Kerrr4r,r JreKTopoM
coAepxaHl,Ix y.re6Horo Marepl{ana reryqefi JreKllrrr4, HavmHaA c orrpeA()neHr4r reMbl, JreKIIr,rr4 urrlra]Fra
JIeKIII{oHHoro 3aHtrl4t, a raKxe c (foprraylupoBKlr qenu neKrILrLr v rrepeqHr paccMarprrBaeMr,rx
BotrpocoB (saaa.{).

3aus'tus. flpaKTlzqecroft HaupaureHHocrrr rrpoBoAflTcf, B r4HTepaxrnsHofi (fopue c uenhro
pa3BI4rI4q y cryAeHron npo$eccr4ouaJrbHbfx r(oMrrereHuufi IIK-3, IIK-5, IIK-7. B xoAe JreKrIrzoHHo-
ceMI4HapcKI{x, la6oparopHux v rpa5TIrqecKr4x zar^stuit y clyAeHToB ftopr'nnpyrolcr lr
3aKpelnmorcq cnoco6Hocrr4 x o6terr:nBHo-Kprzrr.rqecKoMy rBoprrecKoMy cynqeHr,rrc no BorrpocaM
zsyraevofi AIrcIII4rInI,IHbI 3a crrer KparKofo nepLroAl4r{ecKoro onpoca Jrer(Topot\f yqaulftxcr [o
yue6uorvry Marepl4aJly npe.qblAyrrltrx 3a4fl"ru.tfi, 3a cuer no6yN4enzs yqarrltlxcf, K ltr'tcKyccarz rro
TeKyIIIeMy yue6nouy MareprzaJry z ga cier [peAocraBJreHr4r yrrarqr.iMcfl Bo3Moi(Hocr:u nsrpa6orxu
yMo3aKnloqenvrit, oilupatcr, Ha co6crseHHbre 3Ha]Hr4fl,, nonyr{eHHble B pe3ynbrare caMocrosrenrHofi
pa6orrr.

Ha npaKTI4rIecKI4x 3a:aflTvIAX rlpolloAr4Tcr AeranbHoe v3yqeHl,Ie ocHoBorroJnararcqux
pacqerHo-aHaJlLtrhqecKllx MeroAoB rrpoeKrilpoBanr4fl. 3My B cocraBe c'ryAeHrrecKzx pa6ounx
rloArpynn B TIoJIHoM coorBercrBuu c tpe(iosau[sN{z HopMarHBHo-TexHVqecKrlx AOKyMeHToB, a
raKxe npl4 3acJlyl]tr4Banukr coo6uleuufi KalKAofo r,r3 cryAeHToB Ha 3aAaHrryro rerr.ry pe(fepara B

Qopue HayrrHoro AoKnaAa c .4eMol{crpaqueft npe3eHTarlr4r,r rr nupa6orxofi yqarrl,rMr4ct
KonJIeKTZBHofo 3aKnrorreHl4r no r43Jro)r(eHHoMy Marepl{any. Teur,t Hayr{Hbrx coo6tleuufi p&il{r{Xrofl
HaxoAqrcfl B rIolHoM coorBercrBuu c HarrpaBneHr.{rMl,I caMocro{Telluoft pa6iorr,r c'f}.{oHTO,B,
revarurofi neKIIHoHHofo Marepl4ana, BonpocaMr4 TeKyqero pefiruur-Kor{TpoJrj{, coAepxaHHeM
na6oparopHoro [paKTI4KyMa 14 [epeqHeM 3K3aMeHarlrroHHbx BonpocoB. llpeno4ana.Telb opranr,r3],s1
[poBeIeHLIe zausluft n Sopue ceKuIIoHH],rx Hayr{Hbrx 3aceAaHuit c perucrpaquefi Borrpocc'B,
xapaKTepl43ylouLtx rBoprlecKyro aKT't4BHocrb cry.qeHToB, qro flBrflercfl, o.4lrr,rM ug neo6xo,4r4ME,rx
yclonufi ycnellrHoro npoxo)KAeHzq clyAeHTaMr4 TeKyrrlero peftruHr-KoHTpoJr;t ycfleBileMocln. Ilpr,l
npoBeIeHI4I4 JIeKIIIzoHHo-npaKTLIqecKLIX zasstuit rpr4MeHrrorcr ran(f oprr.raqrzouHo-
KoMMyHvKaIIlIoHHbIe Ir MynbrrrMeArza rexHoJlorrrr4 Anr MoHrrropprHfa reryrqefi ycneBaeMocrlr Lr

KoHTponfl zuanuit cryAeHToB, a rar(xe oro6paxenu-a npeseHraqufi, Tecronbrx za4auuit u
AeMoHcrpaIII{oHHbIX BlrAeoponrKoB rrocpeAc'rBoM rrpoeKrlraoHHbrx cpeAcrB pr MoHrrlopon f{K 3BM..

6. OIIEHOTTHbIE CPEACTBA AnU TEKyIIIETO KOHTPOJLfl VCTIEBAEMOCTI4I,
TIP OMEXYT OIIHOIZ ATTN C TAUIII4 tIO I4T OI]AM O CB O EIINq

AIICqI{IJII,IHbI LI yrIE EIHO -MET OAI4TIE C K O E OEE CIIE]rIE HI,IE
CAMOCT'O.flTE.]IbHOIZ PABOTbI CTYNEHTOB

Tenyrqlrfi KoHTpoJrb ycrreBaeMocrrr :

Bonpocu Pefirunr-rcorrrpoln J\b 1 :

1 . Crpyxryp a vr lua3:na.ueHr4 e gneKTpoHHbrx cpeAcrB.
2 .T unosas crpyKryp a cp eAcrB (f oroHrzrcu v onrpoHlrKlr.
2. flo xo I es ufl. vr co cr aBHbre qacrrr 3JreKTpo HHbrx cpeAcrB.



3. :rbrx cpeAcrB.

: (or{crpyKur4ft, lrero4tr KoHcrpyr{poBaHr4r.
).
6' @yur<qvoHalrHo-yslonofi, KacKaAHo-ysronoft u cxelruo-ysr,cnofr Meror,br

KOHCrpyr4p oBaHUfl. sneKTpoHHr,x cpe/lcTB.
T.KouuouoBKa sneKTpoHHbrx cpeAcrB, orrpeAenflrorque Sarroprr.
8 . Merolu KoMrroHoBKH r{ Kpr4Tepr.rr4 on,rr4MaJrbHocrr.r.
9. Izlcx oAnrre AaHHbre irpouecca Ko Hcrpyr4poBaHrrr aneKrpoHHbx opercr B.
10.3a4avu, qen'u v rexHr.rqecKoe 3a4aHre Ha rrpoeKTr.rpoBaH,e.
I I .Cpe4crna [poeKrr4poBaHzq.
Bolpocrr Peftruur-rconrpo.ln J\b2:
1' ocuoeHlre rpe6onaHl{tr K 'FOTaHoBKe arr4ooJreMeuToB r,r ycrpoficrn (fryurcqnonanrugfi

oneKrp o Hr.rrcr,t (YO 3) Ha rreqarHbre rrJrarbr.
2. oco6enHocrrr oQopnrneuus arepre)Ka ne.rarHofi rrJrarbr z c6opovuux veprernefi 3MY rra

TIEIIATHBIX TINATAX.

3. llynrru yflpaBneHrr{ rr. OcHosHrle
3JreKTpoHHbrx cpeAcTB.

TpeooBaHI4{ KOMrroHcrBKr,r I( JIVf(eBr;rM IraHeJrf,M

4. cnoco6br HaHeceHrrtr Halirrucefi u urxar Ha nr4lleBr,rx rlaHeJrrx.
5. OcHoeHrre cnoco6br oxnaxAenr,rr gneKTpoHHbrx cpeAcrB.
6. 3 axonrr oxnaxAeHr.r fl lr Krracc,Lr (f ut rarluz renJro orBo,qoB.
7' 3leuenrbl JroKarrbHoro oxnax ,\eHrrs, u oco6euno cru rrxlpoeKTl4po Ba1vrg.
Bonpocrr Pefiruur-nonrponn N'03 :
1' nos4eficreus Ha 3MV: yn6pagun ri yAapbr. KoncrpyrropcKriecnoco6sr racrzrrecr(ofi 4e$opnaarlrrr4 oJreMeHToB.
2' pyKTIzBHr,xe Merorbl yBenl4r{eHr4r }KecrKooru rr yl{eHblrreHnt

aMnnr4ryA role6aHrzft npra nz6paqz_ax.
3' Brz6pousoruqz-a (ar'roprusaqux) sJIeKTpoHHbx cpeAcrB. ocHosHHe xapaKTepr{crr4Kr{

nu6p ouso lf, TopoB 14 rrpr,rHrlr4 ntr ux 4effi crnv_a.
4. 3rexrpouarHrrrHtur coBMec'rr4Mocrr) 3JreKTpoHHbrx cpeAcrB.
5. tr4croqHurz tl IpI4eMHLIKI{ IIoMex, BaAbr [apa3r{THbrx cn.ssefi r4 HaBoAoK.
6' 3xpaHuponaHl4e sJleKTpvqecKolo r{ MarHlrrHoro noreit. Orexrpz.recKr.re u: MarHrjrHbre

sKpaHbr,

7. 3r<pauzponaHr4e npoBoAoB r.r ra6er*ft one*rpoHHbrx cpeAcrB.
8. lleperpecrHbre rroMexr.r B gJleMeHTax oneKTpr,rqecKofo MoHTDKa.
9 ' BIt4r,I rloMex lr napa3lrrnltx cn.f,3efi, 

"anu*a*r"a 
crdrHaJla, rpe6onaHzfl K JII,IHI4trM cBr3r4.

10. Ocrroenrre rpe6oBaHprfl. K rrpoeKTr4proBaHr{ro [eqarHbx rrpoBoAHrzKoB cr4rHaJrbnrrx qenefi.
PasHonzluocrl4 KoHcrpyKulrt4 n oco6eHnocrr.r [crroJrHeHlzr rrlkrH nuraH:aflr4 3a3eMJrer{[r.

I 1. BosaeficrBl4e aruoc$epHblx ocaAKoB 14 BJra)r(Hocru Ha 3neKTpoHHbre opeAc,TBur,
72 . o 6uue M eroAbr B Jraro3 aruuru. f eplu er rgarr4s. oneKTpoHHbrx cpeAcrB.
13. llpoercrlrpoBaHl4e orrrllqecKlo( pa3beMHbx ynnorHr4TeJrbHbrx coe4aHenrzft.
14' oco6eHHocrl4 fepMerrr3alll4l{ KoptycoB c rroABr4nffibrMkr u BparqaeMbrMrr gJreMeHTaMrd

ylpaBneHu.s.

Tenyulttft KoHTponb ycrreBaerv{ocrr.r oryAeHToB ocHoBbrBaerc,, Ha
COCTABJI'IOIIIUX:

1' Br,norueHze ra6oparopHux pa6or kr rroAforoBKa orrreroB.
naooparopHr,rx uccJreAonauufi .

2. BrrnolHeHr.re 3aAaHufi nparcrn.{ecxofi
rlpe3eHTaurr[ v AoKnaAa, Brrcryuenze c
pe3ynbTaTOB BblfroJrHeHHofo r4ccJrenoBaHI.I.fl .

3. V.racrve n o6cyN4enuz pe$eparoB u AoKnaAoB yrraTTluxc_,r Ha
xoAe rrp aKTu rrecKr4 x zauxrnit.

Terrlrr peQeparon
1) Ponr u sa1a-tkr KoHcrpyKropa

uxaQon ynpaBneHr4r.

orIeHKe cneAlTorqn(

3aqura pe3ynbrarorl

I4 caMocrorrelurofi pa6oru. llo4roronma peQepara,
IOKnaAoM Ha 0eKrI[OHHOM 3aC1AA]P^VIU;, Lt 3aIIIr,ITiI

oeKIII{OHHbIX 3 aCe,IIaHI,lr:X B

npLr npoeKTrrpoBaHuu.f,lreeK, cy66noxon, 6.noKon, croeK rl



2) OynnquoHaJlbHo-y3nonoft, KaclcaAHo-y3roeoft v cxeMHo-ygnonoft Merorbr rrpoeKTrzpoBaHrrfl3My.
3) KnacczSzraqzx 3My no ycrIoBI,InM oKcrrnyutarJkrar. CroftNocm OMy x nogneficrBt4ro

xecTKr,rx sneKTpoMarHrrTHbrx uznyrcuuft .

4) Kovrnononna 3MV' oaxroprr, orpeAeJltloque KoMrroHoBKy; Kpr{Tepr,rr orrr4MaJrbHocrr4
KOMIIOHOBKIZ.

5 ) Cxen'rlr sneKrpuqecKat npzHII vrLrun;Hafl,. $yHxqnoH aJrbHas.r4 crpyKrypuar 3My.
6) o6rque rexHl'IqecKze rpe6onanl{.fl K KoHcrpyKrlr4r4 OMy 

"rr.q"-ino.o ,r*ru* enlrfl..
7) lle'rarnble I4 I4HTefpanBHbIe rIJIarbI" PasHonz4nocrrl rrJrar rro rexHoJrof,u,u r,r3foroBJ]teHurr.

K O H CTpyKrIuLr v Ha3HaqeHr4ro.

8) ocuosurre rpe6onanufl K ITeqarHoMy MoHTaxy, Tpaccr4pcfBKe r,x pactre'F sJreMeHTc)B
TICqATHOIO MOHTAXA.

9) oco 6eHHocrz o s opMreHr4.s rreprq)Ka neqaruofi rrJrarbr,
10) ourosHlre rpe6oeaHvs K ycraH,oBKe KoMrroHeHToB r.r oJreMeHToB $ynnqrzoua:rrnofisneKTpoHI4KIr Ha [eqarHblx [r ax. C)co6euHocrt4 otpopnaneunx c6opovubrx qeprexefi srreer Ha

IIEqATHbIX IJIATAX.

11) Enonvt u sqeiaxu MrrKpoeJleKrpouHofi annaparypbr. PasHonv4nocrr4 r(ogcrpyxqzfr z
o c o 6enno crr4 KoHcrpy prp oBaHLrfl .

12) Cracrerrabl oxnaxAeH[.s 3MY, oco6ensocrrr rrpoeKrr.rpoBaHus OMy c ecrecrBeHgofi arlpt4Hylr4relruofr BeHTrzJurrlueft . Tenroeue rpry6xu.
l3) flpoexrupoBaHl4e ua6ponpoutrml rqeeK 3My. Mero4rr yBenvrreHr4r xecrKocrrr

KOHCTPYKIILIId 14 CHLDKEHII' AMIIJII,ITYNbI TOIC6AHIZfi NPU NN6PAqLIflX LI YTAPAX.
14) Bz6poI43oJItqI'If, (aluoprnsaqur) 3tviv. ocrosHue xapaKrep.acrr{Krr nu6ponsorrropoB a

rrprlHrlumil nx 4eitcrnux.
15) 3xpaHzpoBaHl4e gneKTpuqeoKoro I4 MafHr4THoro noreft. KoHcrpyxq'rrr oneKrpr{qec6r.rx .a

MarHI,ITHbrx SKpaHoB.

l6) Buarr [oMex Lr ilapa3Lrrnrrx os.flaeft B rrpoBoAHprKax, r4cKaxeFrr4e crrrniuroB, rpe6onauz-a n
JIAHH'M CB'I3I4.

17) BsaIE'.I'IHAyKTI4BHLI., I,HAyKTt4BHbIe v r(oHAyKTr.rBHbre napa3r4THbre cB.fl3tr4 gJreMeHToB
IIEIIATHOIO MOHTA}KA,

1 8 ) O 6rque MeroAbr Bnaro3 arIV rtr. f epv er v3ar\rrfl 3My.
llponreNyrorrHar arrecrarlr4{ rrpoxorr{T n $opr're gK3aMeHa.

BCrO TeMaTI4Ky, paccMoTpeHHlTO B XOIO npoBeAeHrl{ JIeKrIr,roHHbrx,
zausrufr B TerreHr4e ceMecrpa.

Bonpocrr K 3aqery c oqenrcofi:
1. C'rpyxrypa r.r Ha3HarreHrze sJreKTpoHHLrx cpeAcrB. Tranosa'a

OIITPOHI4KI4.

2. floroleru4.rr Ir cocraBHbre qacrr. oneKTlpoHHbrx cpeAcrB.
3. 3ranrr xrz3HeHHoro rlr4Kna gnex:TpoHHbrx cpeAcrB.
4' fryru coBepIIreHcrBoBaHI4.s greKTpoHHbx cpeAcrB, ocHoBorronararcuux napaMerpoB pr

xapaKrepvcrur<. Onpe4en.srcrlze Qaxropu pa3BurnflKoHcrpyKrlraft, uero4u KoHcrpyrzpoBaHr.r-q.5' flpnsnaxu clzcreMHocrIr KoHcrpyKrlt4lr oneKTpoHHbx cpeAcrB. yponnz^ BXolIHMocrlr
KOHCrpyKurru,

6' @yHxIluoHalrHo-yslonofi, Kacr(aAHo-ysrosoft v cxevuo-y:ronofr MenorEr
I(oHcrpyHpoBa[ns' 3neKTpoHHbx cpeAcrs, Pom v 3al;arfu KoHcrpyKTopa npu npoeKTr.rpoBaHvrvr
trrreeK, 6loxon, croer u ycrpoftcrn.

7' KovnosoBKa sJIeKTpoHHbIX cpeAcrB, orrpeneurorque $axropr,r. Me:roAbr KoMrroHoBKLr r4
KprrTep 14 rz o rrTr,IMaJIbHO CTI4.

8' I4cxo4ulre AaHHbIe npoqecca KoHcrpyr4poBaHr{r eneKTpoHHbx cpercrB. cxelra
sneKTprrqecKar npr4HrlrrfrvaJ]lHAfl, syHririuou atrb]F'afl, r4 crpyKTypHar.

9' cooruo're'He 
''oH.sruft 

upoerurpo.BaHI4e rr KoHcrpyr4poBaHlre gneKTpoFrHbrx cpe,4crB.
3a4avIa, qenrl v rexHl'IqecKoe 3aAaHLIe Her [poe](Tt4poBaHr.re. cpea"r"u npoeKTr{po Ba1ufl.10. TexuonorzqHocrb rcoucrpvr4zu oneKTpoHHhrx cpeAcrB lr oJr€KTproM'rHr4,r*afl
coBMecrrrMocm. OcnoBHbre rroHr rns. v rpedonannr.

Bonpocu gK3aMeHa oxBarbrBaro'r
npal(Tr4qecKrrx tl laOoparopnrx

crpyKrypa cpeAcrB @orouuxn ll



1 l, KorrauyHrIKaIIrIoHHbIe ocHoBaHuflB BuAe reqarHbx rr r4HTerpanbHbrx nrar, pSsgoBlz/{Hoc,rr4
IIJIaT tro rexHoJIofI4LI t43roroBJreHprs., KoHcrpyKuprtr v Ha3HaqeHr4ro, Oco6euuocrr{ Kor{crpyrc;[fi no
KJI ACCAM TO IIH O CTT4 I4 TIJIOTHO CTIA. MUOIO CIOiiHrrE [EqATHbIC IIJIATbI,

12, OcuosHlre rpe6onauur K llposllltpoBaHzro nerrarHo;o MoHTax€L oco6engoc.rz
TpaccupoBKr4 r4 pacqeTa SneMeHToB rrerraTHor.o MoHTaX(a.

13. ouroenrre rpe6oBa:urrs. K ycraHoBKe paAr.rogJreMeHToB z ycrpoficrn QyHxrluouarsuorZ
3neKrpoHl'Ixz (VO3) Ha ler{arHble rlnarbl. Oco6eHsocrz oSoprrnneHIarr rreprexa reqarHoff nraru z
c6opovntrx .reprexefi 3My Ha [errarHbrx rrrarax.

14' llyrrmu ylpaBneHl4-s I{ rI4IIeBbIe rraHeJrrz oneKTpoHHbrx cpe4crs. ocHosHue rpe6onanrr
KoMtIoHoBKu. Cnoco6u HaHeceHI.,Is ua4nlzceii u rrIKarT Ha JrI,IueBbIX rraHeJUIX.

l5' ocHoeHste cnoco6rt oxJraxreHr.rr gneKTpoHHEx cpeAcrB.3aronu oxJraxAeHs{ u
xraccu$uxaur4rl TeuroorBo,qoB.

16. Mero4bl I{HTencv$zxaqzu .IIoKitJInHoro oxnarr(.4eHlrf gJreKTpoHHblx cpelrcr.B. OreueHru
noKaJlbHoro oxJlaxAeP^vlfl.pr oco6eHnocrl4lrx rrpoeKTr4poBaHvs. Tenroebre rpy6rz.

77' O6ulne cI4creMbl oxJraxAeHLIs 3JreKTpoHHbrx cpeAcrB. Oco6ennocrrr trpoeKTnpaBa1ufl,
ecrecrBeHHoft u lpuHyArarelrHoft BeI{TI4JItIfuu 3MY. Cxeurr KoMrroHoBoK croeK y[paBneHrns"

l8' BHe[rHI4e MexaHI{rIecKIre no:4eficrnus ua 3MY: nu6paguur4: yrapbr. Zx xaparrepr{crrrril4
u BJll4flHue Ha 3JIeMOHTI'I KoHcrpyKIII{14 14 KoMIIoHesrr,r. KoucrpyKTopcKze cnoco6br yMeHbilreHrd.rl
ynpyrofr a [racrurrecrofi 4e(popMarlrrr4 oJreMeHroB.

19. llpoercu4poBaHl4e au6ponpovHr,x.f,qeeK oneKTpoHHbx cpercrB. Koncrpyxrr.rBHbre M:eroAbr
yBenuqeHl'it xecrKocrt4 14 yMel{blrreHlrf, aMrnrrry.q xone6anHfi npz nz6paqunx. Bu6pov:tonsrlr4t
(arr'toprusaqnr) enexrpoHHblx cpercrB. Ouronurre xapaKTepr4crr{Krr nz6pozsorrropoB r.r npr.rHrlr.rnbr
ux ileft.cteus.

20' 3nexrpoMarHl4rHa.s coBMecrllMocrfb gneKrpoHHbrx cpeAcrs. ZcroquuKu u npr4eMHz6lr
floMex, BITAbI rlapa3I4THbtx ce.f,seft H H4eo2r,ox. 3xpauzpoBaHr4e gnerTpvqecKoto Iz MafEII,ITHoro
nolefi . 3lerrpuuecKr,re tl MarHr,ITHbre gKpaHbn.

2r. 3xpanuponauue npoBolloB v xa6enefi eneKrpoHHbrx
KOHCTpyrzpoBaHr{s I4 MOHTDT(a noMexoHec}'qux u qyBcrBr4TeJrbHbrx

uenefi. fleper<pecrHBre rroMexr.r B oJreMeHTax oneKTpr4qecKoro MoHTaxa,
cB.f,3efr, I{cKaxeHI{e clIrHaJIa, rpe6onanu_r{ K nl4HlzxM cBfl3r4,

22.EvtxocrHble cBq3I4 3JIeMeHToB rleqalHoro MoHTaxa, BsararraoraHAyKTrrBHbre, r4H,qyKTr,xBrrrbre Iz
KOHAYKTHB HbIC N AP A3I,ITHbIE CB.S3I4 3NEMEHTO EI I] CIIATH OIO MOHTDI(A,

23. ocnoenue rpe6onalnprfl.K npoeKTl4poBaHr.rrc leqarHbrx npoBoAHr{KOB cr,rrnirJrbnrx qenejl.
Pasnonn4nocrl'I ICoHcrpyKIII{A Iz oco6ermocrlur I,IcrIoJrHeHrr{ rxt4H rLrraHLraI,I 3a3eMJreI{LIJ{.

24. BozrcfrcrBlle arruoc$epublx ocaAKoB r.r BJra)KHocrr.r Ha 3ner(TpoHErbre cpeAorsa. O6qHe
Mero,Abl Bnafo3aIrII4TbI. fepuerzsaqu.a gneKTpoHHbx cpeAcrB, flpoerrzpoBaHr{e pa36eMHbtx
yrrnorHr.rreJrbHbrx coe4zHeHzfi .

25. Oco6eHHocrt4 fepMerrr3aulru
ynpaBneHr.rq. 3rer4eHTbr 3neKTpr4r{ecKr4 x
3 JreKTpr4 qe cKo f o MoHTaxa.

Pacupeqe.rreHrre BI{AoB caMocrosrenrnofi paborrr no pa3AeJraM Ar.rcquflJrrrrrbr
Pa^sler 1 - 4. Fa6ora c AorlonHlaremnoii nrdreparypofi (&v.). flo4roronxa pe$epara (8 .r.).
PasAer 5. Pa6ora c AononHlrrenrnofi nrrrreparypoir (4 u); flo4roronrcu p"$.putl 1a ".;Pasler 6 - 7 . Pa6ora c AonoJlnz'renrnoii nnreparypofi (6 v.); flo4roronrca p.6.paru (B n.);
Pas4en 8. Pa6ora c lononHr.rreltuoft nr4reparypofi (4 v.).
B onp o cr,r AJrfl KoHTporq caMo c'ofl TeJlrr,Hoft pa6 orrr yqa,,Ivxcq :
1) Kaxrae Bo3IlI4KaIor ofpaHl4qeHufl.rrpkrKoHcrpyKropcKoM npoeKrr4poBaHLrz3My?
2) KaxaxItH$opr'raql4t Moxer tBJltrbcr{ [cxo,4HbrMr{ AaHHbrMr.r atx paspa6orKr4 oneKTpoHHr,rx

cpe4crn?
3) llepevucJllzre pa3.4enbl, BXoAttIIII4e Li cocraB TexHr.rtrecKoro 3aAaHzJr Ha rrpoeKTr.rpoBaHr.re

3neKrpoHH6x CpeAcTB.

4) Kanze alorc,r 4na SopvrvpoBaHuq rpyrrnbr no ycnoBr{rM 3Kcrrnyar aquu?
5) 9ro ra 3JreKTpoHHrnl cpe4crn?
6) r{ro rn saAa"refi KoMrroHoBKu 3MY?

cpeAcrB. Oco6eHnoclu
K nOMeXe 3JIeKTpIHeCKLIX

BzArr rroMex r4 napa3rrrHbrx

K0plrycoB c TIOABLIXHbIMZ I,r Bparn,aeMbrMll SJreMeFrTaMr4
coeiXr4HeHr4fi gttx Hepa3leMHoro tr pa3:beMHof o BHeruHelo



7) Kaxne MeroAbr KoMrroHoBoqHbrx pa6or Brr sHaere?

8) no KaKr4M TIpI4HIII{rraM ocyruecrBnfierc.f, opraHr43arlrrs gJreMeHToB Ha nr4rler]brx nanersx?
flpzne4ure rpuMepbr.

9) Kaxranru ocHoBHbIMI4 rrapaMqrpaMr4 xapaKTepr,r3yercs raxofi opfaH qyBcrEr orleparopa, KaK

speune?
10) Kaxoeu o6rque rpe6onauu.sr K rr,poeKrr4poBaHuFo orcrrerHbrx ycrpofrcre?
l1) Kax ycraHaBnl{Barorc.r eneKTpopaAr4ooJreMeHru (3P3) npr.r MoHraxe Ha rer{arHbre rrJrarbr

(|I|IX
12) Kar< cJreAyer pasMeruarb (fy'uxriraouamr{bre ysJrbr na IIll?
13) 9ro seo6xoAzuo yqurbrBarE, rrpr4 pa3MerrleHr4u 3P3 u VO3 na lI|I?
14) llepeuzcrrr{re, KaKae cyqeclByror Bapr.raHrbr ycraHoBoK 3P3 z yO3 Ha IIil?
15) Karux [paBr,rn neo6xo]Iurrro rrpr4Aepxr{Bafbcs, npr4 rrpoeKTr4poBaH'?rLr KoHTaKTHr,rx

[noqaAoK An.rr BHyTprzcxeMHofo KoHT]loJT-rr rrJrar c noBepxHocTHbrM uonraNolr?
16) Kar<ze 3oHbI [er{arHbrx rrJrar orHocqrcfl K Karefopurr 3arrpeqeHHbrx AJr.fl r]ponnarKr{

rrpoBoAHr{KoB, pacnoJrararourrxc.s na rrcefi n;roulalra lIlI ?

17) Kar neo6xoAurrro pacnonararr [errarHhre rrpoBoAruErcra Ha llf[?
1 8) Kar< [por4cxoAr4T eKpaHr4poBaHrre n.eqarHbrx uponoguunon?
19) r{ro rroHl4Maror noA Tepr{rrHoMr (HecyIr1ar roncrpyxqzr>? Karze Br4Abr Heoyrurax

KoHcrpyKurafi Bu sHaere?
2 0 ) llep evz cJrzre f JraBHbre 3a1a'wr p a^:p a6 orxu Ko HcrpyKrl uu 6 toxa.
21) Karze Bapr.raHTbr KoHcrpyKrlrau 6rorcon, cy66roxoB rr rraHeJreft Brr sHaere?
22) Hasonure ocHoBHLIe Aocrol4HcrBa (I(Hr{)Knoft> cxerrabr KoMrroHoexn 6roxon.
23) Kaxuuu crerleH.flMr4 xapaKrepr43yerc-fl 3arrrr.rra oneKTpoFrHhrx cpeAcrB or BHerrrHax

eosleficrsufi?
24) flpone4rare cpaBHllTenruuft aluru3 MarepvaJroB, vcnoJrb3yeMbrx rr r(oHcrpyKrlr{rx

3neKTpoHHbx cpeAcrB, neperrHcJll4Te .nocTol4lJcrBa r4 HeAocTaTKI{ 3TI4X MaTep}IanOB.

2 5) Hazonure xapaKTepr.rcrr.rKa Br.iAo B 3i aulrlrbr oneKTpo HHbrx cpegcrB.
26) Hasovure o cHoBHbre Br4Abr repMerrr3 arlr4r4 sneKTp oHHbrx cpeAcrB.
27) tlepeuucJrr,rre pa3HoBr{AHocrrl or.rcleM oxna)r(AeHh.fl oneKTpoHHbrx cpeAcrBr.

2 8) Karc nu6rapaerc.rr cr4creMa oxraxAeHr4 fl l.nfl. 3JreKrpoHHrx cpe4crn?
29) [Iep euncJrlrre BrrAbr paAr{aropoB oJ eKTpoHHbrx cpeAcrB.
30) Kaxne oco6enuocrra seo6xoAuuo yqurbrBarb npv aHaJrr.r3e rrapa3prrHbrx

3neKTpoMafHrrrHbrx nos4eficrnnfi ua 3MV?
31) 3a cqer qefo ocyulecrBnsetcs. 3neKTpocrarr4qecKoe 3r(paHr{poBaHr.re gJreKrpoHHbrx

cpe4crr?
32)B r{eM cocrol{T cyrrlHocrb MarHr4Tocrarr.rqecKoro oKpaHrrpoBztlurfl. oneKTpoHHrx cpe4crn?
OoHl oIIeHoaIHbx cpeAcrB ,4rrr ilpoBeAeHr4s arrecraur4r4 ypoBH.rr c$opunpona[Hocrlr

KoMnereHllufi o6yvarorquxc.f, rro Ar{cunrrnzHe oSopMJrrerc.rr orAeJrbHbrM AoKyMeHToM.

7. yqEEHO-METOAI,ITIECKOE Vt I,IHOOPMAUI,IOIIHOE OBECIIETIEHIIE
AI4CIIIINJII,IHbI

7.1. Kuzroo6ecueqeHHocrb

naHMeHoBaHr4e Jrr.rTepaTypbr : aBTop, Ha3BaHr.re, Bun t43I.aHiA,
I'3NATEJIbCTBO

foA
v3AaHUs

K HI4f OOEECIIEqEHHOCTb

Kort qecrso

3K3eM[JrrpoB A3l.asvl4
s 6n6rr.{orere BrfV s
coorBercrBr{r{ c OfOC

BO

Halnque B 3neKTpoHHofi

6u6rlrorexe BlfV

1 2 a
J 4

OcuosHaR lureparypa*
1. lllear, A.E. Meroarr npoexTrrpoBaHr{fl 3JreKTpoHHbrx
ycrpoftcrn f3lexrpounrrft pecypc] / A. ll. IIIerzH, H. M.
Jlarapena. - 3lercrpou. TeKcroBbre AaHrrr,re. - I\4.:
I4n0pa-I,InNeHepru, 2013. - 456 c.

2013 http://www.iprbook
shop.ru/13 540

2. 3axapon, H.fL Onruxo-3neKrpoHHbre y3nr,r

3neKTpoHHO-Br,rqr4cJrr4TeJIbHbIX CpeACTB,

I.r3Mepr4TeJrr,Hltx npu6oDos r,r vcroofcrs a]lroM a ll4K!1

2013 PeNr.rv Aocryrra:
http://www.iprbook

shop.ru/6495.



[3rercpouHsrfi p
3axapoe, C, n. T .

JJreKrpoH. reKcroBbre AaHHbre._ M,: BZIIOM.
fl.3HaHprir,2013. 

- 336 c.
r. KJ3oBa, B. A. OcHoBbr rrpoeKrl.tpoBaHlrtr
3JreKrpoHHrrx cpeAcrB. KoHcrpyl.rponanr.re
3JreKrpoHrrbrx uo4yneft nepBofo crpyKrypuoro ypoBHf,
[3nexrpoumril pecypc]: JIa6. npaxir.rnvIraI S. a
fO:osa. - KpacHoqpcr: Cu6. SeAep . yn.r,2072. _ 20g c.

http:llznanilm.coml
catalog.php?bookinf

o=,442089

| . Ll.rtrrlH. A.b. VIeTOAbI tIpoeKTlIpoBaHI4' 3JIeKTpOIJHbIX
ycrpoficra [3nexrpouHlrfi pecypc] / A. E. l lleltH, ll. M.
Jlasapeaa. - M.: I4n0pa-ZnNeHepvr,20ll._ 456 c.

hltp:llznanium,coml
catalog.php?bookinf

o:520288z. llaHKoB, Jl. H. ocHoBbl rlpoeKTnpoBaHr4rl

rerrponnrrfi pecypc]: Vre6.
B. P. AcraHsuq, f. @.
BlaAuu. foc. yH-r.:

tlnaruMLrp: A:g-no Bla4nu. roc. 2,007.-2(i0 c.

http ://e. lib.vlsu.m/bi
Istreamll23456789l

1124131005j7 .pdf

7.2. flporpaMMHoe o6ecueqeu ile v tr4;HTepHer_pecypcbr
1' AltiumDesigner, Solidworks, MultiSin:r - KoMrn;KcHarr cr4creMa aBroMarrr3r4poBaHHoro

npoeKTLrpoBAHUs. sneKTpoHHBrx cpencTrr;
2' KOMTIAC-3D - ceMeficrBo cI4creM aBroMarn3r4poBaHHoro rpoerKrr{p oBa',Lrfl e

Bo3MoxHocr{MI{ oOopMJIeHrIt [poeKTHoIi 14 KOHcrpyKropcrcofi.4oKyMegTarlrrr4 corJracHo
craHlapraM cepvlr ECKA u C|InC

S.MATEPI4AJIbHO-TEXHI4qECKOEOEECIETIEHI,IEAI,TCqZNJII,IHbI
Itts npercraBneHl4.fi neKIII{oHHofo Milrepuara, [pe3eHTaur4ft u pe6eparoB cryAeHToBrlcnonb3yerc-s o6opyAoBaHl4e c gKpaHOM AJItt [poeKrlrroHHb,' c'creM, [poeKTopoM rz: Hoyr6yKoM(ayq.420-3, 430-3).
Jia6oparopHble 14 [paKTI4rIecKI4e 3a]r.qrI4f, npoBoAflTcq B KoMrrr,roretr]Hblx KJraccax, ocHarlleHHbrxseo6xoAzubrM nporpaMMHbrM o6ecneqeuzeu (ay4. 106-3, 330-3, 5r 1r-3).

Pa6o.ryro rporpaMMy

PeueHseHr

(npeAcraBr{relr pa6oroAaren ) HT

coclla1u _Aqre
rrognucr)

Ilporpalrua paccMorpeHa u oAo6peua
flporoxor N I or 3it,08.2020 roia
3ane4yroqrzft rca0e4potr OzIIM C.M.

Pa6o.raq nporpaMMa paccMorpeHa rr

(rvtecro pa6orrr, 4onxuocrr, (DZ()
Ha 3acelaHr.rr.r KaoeAprr OuIIM ...,,

HI{K

Apaxenru
(@I4O, no4mlcr)

o,4odpeua Ha a yre6uo-MeroAuqecrcoflr xouaccunHanpaBneHux 12.04.05
llporor<or J\b 1 or 31.08.2020 roaa
Ilpe4ce4arenb KoMrzcczu C.M. Apaxelnrr

fnLI)>

(ol4o, no4nrzcr)



Pa6oqas nporpaMMa o4o6peua na

flporoxol 3ace1aHLrfl. xa$e4prr J,,lb

JII,IC T IIEI'EYTBEPXNEHIIfl
PAEOqETZ ilporpAMMbr Ar4culrrrJrrlHbr

3ane4yrorqzfi rca1|eapoft

Pa6oqar [porpaMMa o4o6peua ua

flpororor 3aceralus. ra$e4prr Jrlb

_ yve6uuft ro.q

--- 
or roAa

3ane4yroqraft ra(pe4pofi

Pa6o\axnporpaMMao4o6peuaHa I _yue6urrft rol
flpororor sace1altrfl.xa(pe4prr J\b -- or. roAa

3ane4yrou1uft xa$e4pofi


