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uE Jrrr o c B oEHrrfl I{rICxIr4rrJrI4HbI
I{enaura ocBoeHI4.s .qrlcqunnl,Iubr <flpoerrr,rpoBaHr.re gneKTpoHHbD( cpgAcrB B

HaHosJIeKTpoHlIKe)) flBJltlorct npzo6pereH[e cryAeHTaMr,r reoperr.rqecKr4x r,r n]paKTr,rqecKnx
sHaHlIft 14 HaBbrKoB KoHcrpyKTopcKo-TexHoJroruqecKoro npoeKTr{poBaHvrs. oJrer{TpogHbx
cpercrB (3C) pa3n[qHoro ypoBHfl cJloxHocrr,r, neo6xo4r.rMbx npI,t o3HaKoMlreur,ru c
(pzsu'recruMll npvulll{uairau AeftcrBt4f, gneKTpoHnbrx npz6opon ra HaHogJreKTpoHHbrx ycrpoficrn
(H3y), ilpll paccMorpeHlM ruaccoo6pasyrorqeft npn6opnoft crpyKryphr u yponnefi
KoHcrpyKTr'IsHoft Llepapxll[ nslLenuir Lr snelaeHrHoft 6alu, KoHcrpyKrlr{u u rexHoJrorr4r,r
I{3roroBneHl4s 9[eKTpoHHhrx 6loron 14 y3JIoB, npu co3.4aHr{}r coBpeMeHHbx cpeAcrB y[paBneHI4t
TexHl{qecKvrMntr rexHoJroruIqecKl,IM[ KOMIIeKCaMI,I, Ct4CTeMaNl|?l TeXHOJIOTU'MI{.

1. MECTO ATICUT4IIJTI{HbI B CTpyKTypE OIIOIT BO
.{ucqunnzHa <flpoexrI4poBaHlle gneKTpoHHhrx cpeAcrB B HaHogJreKTpoHr.rKe) orrlocqrc.s K

AI{OIIIIJII'IHaM rlo Bbl6opy cryAeHTa B Bapltarl{Bnofi .racrz 6noxa Bl OIIOI 14 flBrrfle-t1s o.Unofi
Lr3 AI4OIITInJII'IH, Qoprvrzpylouux npo$eccnoHanbHbre 3HaHr,rf n HaBbrKr4, neo6xoAunarre
6arananpau rro Ha[paBJIeHrIIo rroAforoBKt4 28.03.01 <HanorexnoJrorr4r,r H MrrKpocucreMuarr
TeXHLIKO).

l4zyuenue AI'IcIII4nnI,IHrt dlpoexrr4poBaHr.re gneKTpoHHbx cpeAcrB B HaHooJneKTpoHr,rKe)
ocHoBaHo Ha 3Ha[vIflx, npuo6pereHHhx o6yrarorquMr{cr rrpIa ocBoeHr,r[ npeArnrecTByroqux
AllcurrnJrr,rH yre6noro nJraHa:

Or'rsura; Ourosrr r<eaHroeofi Szsur<u; Merpolorza; Zu(foprraarnxa; I4nNegepuar u
KoMlbrorepuar rpaQrar<a; OueuuecKl4e ocHoBbr Mr{Kpo- v Harroct4creunoff TexEr,rKrE; OzsHxa
rn€p4oro rela; SlenrporexHlaKa; Bne4euze B HaHorexHoJrornro; TeoperzuecKarr MBxaHrrKa;
Mexanuxa HaHoct4creM v rpu6orornr; 3rerrponvra 14 Mr,rrponpoqeccopHar trexHvKa;
MurposleKTpoMexaHI4qecKlle crcreMbr; Ilpzxna4nar MexaHvKa; Ocuonrr ylpaBneHr.rs
TexHI'IqecKlMI'I cI{creMaMLI; OcHosH [porputMMr,rpoBalvfl,; Kouurrorepuoe conpoBpxAeHr4e
HafrHbx r'Icc.ue4onanufi; Mo4enzpoBaglle h rrpoeKTr4poBarrr4e B HarrorexHonorurx;
Asror,IarI4gaqus [poeKTlzpoBalus. HaHocr{creM; a raK}Ke g:aarrn.flx, nonfreur{Fx nprd
npoxox,qeHr{r.r npor,r3BoAcrBeHHoft uparrzxu.

OcnosHrre IroJIoxeHI{t AllcqunnraHhr <llpoer<rnpoBaHr,re gneKTpoHHbx cppAcrB B
HaHO3JreKTpOHr{Ke) r4cnonb3yrorc.f, npr.r r.r3rreHr4r{ cneA}'rorlr4x Ar4cur4nnr4H:

Ag4rErunnrre rexHonoruu; flpoqeccu Mr{Kpo- u HaHorexHoJror}r[; Mr.rrpooprruKa vr

$orouura; ZurerpupoBanHble rexHoJrorr{r4 r4 orrrr4ra JroKaJrr.r3oBaHHbx crpyKTyp; a rEKXe npr4
lrpoxoxAeHLrv ilpe4unnounoft [paKTLIKI4 LI BhrloJrHeHr.rr.r Bbrrrycrcuoft xnanu$raraguosgofi
pa6omr.

2. KOMIIETEHIII,II'I OEYIIAIOIIIEIOC', OOPMIIPYEMrIE B PE3yJIrTATE
o c B oE Ht[fl IUC\I,IIIJII,IHbI

B rrpouecce ocBoeHI,It ALIcq]InnI{Hbr dlpoexrapoBarrr4e 3neKTpoHHbx cpgAcrB B
HaHosJIeKTpoHI'IKe)) y o6yraroqeroct tlopuzpyrorcx upo$eccrroHaJrbHbre KoMrrereHrlr,rr4:

OIIK-7, cnoco6uocu r{I4TbIBarb coBpeMeHHbre reHreHrl}rr4 pa3Bvrarfl 3JreKTpoHr.rKr4,
r'rsueprarernuoft vt suulcrrllrerrbHofi TexHr4Kr{, un(fopuaqr.roHHhD( rexnolorzft B cnoeft
npo$ecczonarnnoft Aerre JrbHocrr.r ;

OIIIT-9, cnoco6nocrb r,rcrroJrb3oBarb HaBbrKr,r pa6oru c
nuQopuaqr,roHHbx rexnolorafi, co6rno4arr ocHoBHbre

KoMrrbroTepoM, BJra,4eTh MeToAaMr4
rpe6onanua uuQoprr,raguonnoft

6egonacuocru.
B peyJrbrare ocBoeHlu Ar4crlr4rrJrr.rHbr

HarrooneropoHrdKe)) o6yrarolg,rficr AoJrxeH
o6pasonanur:

1) 3narr:
- crpyKTypy, QynrquoHarlbHble 6lorn u cocraBHbre rracrrr eneKrpoHHbrx cpeAcrB (OI|IK-7);
- coBpeMeHHyro eneMeHTHyIo 6aay enexrpoHHhx cpeAcrB r.r HaHogJreKTpoHHbx yOrpoftcrn

(orrK-7);

<Ilpoer<rnpoBaHr4e gneKTpoHHbx cpSAcrB B

AeMOHCTpT{pOBaTb CJreAyroque p*ynbTaTbr



- 3TarIbI xu3HeHuofo qLIKJIa 3JIeKTpoHHbrx cpeAcrB u HaHoeJreKTpoHHhrx ycrpoficrB (OIIK-7);
- ypoBur.r KoHcrpyKrueuoft uepapxun oneKrpoHHhrx cpeAcrB (OnK-7);
- MeroAbI tI cpeAcrBa [porpulMMHoro o6ecne.{eHr4r, [c[oJrb3yeMbre rrpr4 npoeKTfponanur,r

eneKTponubx cpeAcrB r.r HaHoeJreKTpoHHhx ycrpoft crn (OnK-g);
- rpe6onauzr ranQopnaaquonnofi 6esonacHocrr.r nptl rpoeKTr4poBauuLr gneKTpoHuuf cpe.qcrn

Ii HaHoorreKrpoHnbD( ycrpoficrn (OIIK-9).
2) Yrraerr:

- aHaIILI3I,IpoBarb crpyKTypnrre rE $ynxrlr4oHaJrbHbre cxeMbr eneKTpoHHbrx cpeAcrB (0[X-21;
- uclloJlb3oBarb HopMarplBHo-TexHlrqecKyro AoKyMeHTaIIvn B npoeKTnoft gerrlenbHocrr,r

(orrK-7);
- aHanI,I3I,IpoBarb KoHcrpyKTopcKyro AoKyMeHTarllrrc u onpeAeJr.nrr SusuuecKr.re upr,rHrlr{nbr

4eft crnua oneKrpoHubx cpeAcrB Lr HaHoeneKTponHbrx ycrpoft crn (OIIK-7) ;
- IrctloJlb3onarr un$opMaIIlIoHHhIe rexHoJrofur.r B [poeKTnofi AegrenbHocrr,r (OnK.9);
- rnaccn(pvllkIpoBarb BHeTITHLIe nos4eficrnyrorqne (paxropbr, BJrr{rrcq}re na rouQrpyKrlr,rrc

DneKTpoHHbx cpeAcrB r,r HarrooJreKrpoHHbx ycrpofi crn (OIIK-7).
3) Bna4em:

- coBpeMeHHhrMLI cpeAcrBaMra uu([oprrrarlfioHHo-nporpaMMHoro o6ecneqeHr,rr trpoqeccoB
rrpoeKTr,rpoBaHur. eJreKTpoHHbx cpeAcrB r{ HaHogJreKTpoHHbD( yCrpofi crn (oIIK-9);

- cnoco6aul,I 3aIrItITbI gJIeKTpoHHbx cpeAcrB r,r HaHogJreKTpoHHbx ycrpofictn or BJrr,rrHr{t
BHerrrHlrx nos4eft crnyroqux Qarropon (OIIK-7).

3. CTpyKTypA I4 COAEPXAHI,IE AI,ICqUTIJII,IHbI (MOAyJIflD
O6qat rpyAoeMKocrb ALIcqunnLIHhr cocraBJrrer 6 sa.rerHrrx eArdHr,rq, 216 \acon.
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4. OEPA3OBATEJIbHbIE TEXHOJIOIUII
flpu [poBeAeHLM neKrryIoHHhD( zansruit fiplrMeHf,ercr rp44raqraonnui [o.e(o.4,

3aKrrotltuouuitcss nocneAoBareJlbHoM IBf{eHr{r4 pa3AenoB Ar.rcqtanilzHbr t4 B r43JloxeHl{r.r npKTopoM
coAepxaJII'Ir yre6uoro Marepl{ana rexyruefi JreKrlr4r.r, Haqr4Hrur c o[peAeneHr.ur reMbr nBKrIt4I{ 14

rIJIaHa JIeKrII,IoHHoro 3arrsrvls, a raKxe c (foprrayn4poBKr,r rleJftr JreKrl]ru M Eepeqrur
paccMarpr.rBaeMhD( BonpocoB (s4aav).

3anstuf. flpaKrlrqecKoft nanparnenHocrr.r flpoBoArrcr B LrHTepar(T]rBnofi (foprrre 0 qenbro
pa3Bu'fl4'i y cryAeHron npo(feccuonaJlbHbD( KoMrrereHrlr.rft OIIK-7 r.r OIIK-9. B xo.qe .rreKllrroHHo-
ceMI'IHapcKrIX, na6oparopurx u rpaKrl4qecKux zansrvrfi y cryAeHToB Qopuzpylorcr vr



3a{pe[Jullorct cloco6Hocrr,I K o6lerrznno-Kplarl{qecKoMy rBopqecKoMy cyxAegr{ro no FonpocnM
usyraenaofi A4OIII4IUI}rHbI 3a cqer KparKoro nepIao4{rrecKoro olpoca neKTopoM }rqaqprxcs 11o
yre6norrly MarepvilJly flperblrylqux salflruir. 3a cqer ro6yx4enzr yrarqr*c" K ,u,rcKyccI,tI,t tro
TeKyIrIeMy yre6nouy Marepllalry I{ 3a cqer npeAocraBneHr4ir }nraJru.rMc.f, Bo3Mo)r(Hocrz nirpa6orraa
Wo3aKrlotlenvit, onupaflcb na co6crneHHbre 3Harrr{r, ron)rueHHbre B peyJrbrare cauocrqrrelrnofi
pa6oru.

Ha nparrnvecKl4x u la6oparopHbD( 3alurrrurx B cocraBe cryAeHrrecKr.rx pa6o.ulx fioppynn
trpOBO.4TICt IBfIeHI{e OCHOBOnOJIaTaTIU{X paCqeTHO-aHaJII4TLIqeCKLIX MeIOAOB UpOeKIfipOBAHUfl,
3C s uolmoM coorBercrBtlu c rpe6oBarrr4turLrHopMarr,rBHo-Texrrr{lrecKrfx AoKyrueHToB, a raxxe rrprr
3acJIy[I'IBaHuu coo6Iqenzft raNAoro It3 cryAeHroB Ha 3aAanHyro reMy perpepara p Sopl,reHaflHoro AoKIIaAa c AeMoHcrpaUuefi npeseHrallull v npu nupa6orxe BceMr.r f{An[.rMr,rct
KOJIIIeKTI4BHO|O 3aKrrOrIeHr,rJI IIo rEno]KeHHOMy MaTepuany.

Terrau Hayr{Hhx coo6rqeru.rfi ) IaTrII4xct HixoAsrct B rromroM coorBercrB}rlz c HilrrpaqJleHr,I;Mr.r
ctlMocroflTeJlbuoft pa6orrr cryAeHToB, reuaruroft neKrlr,roHuoro Marepua[a, BoqpocitMlr TeKylqero
pefirznr-roHTpoJlt, coAepx(iul{errr na6oparopHoro qpaKTrlKrya 14 rrepe.rrreM oK3aMeHaIIr{oHHbx
BonpocoB. Ilpeno4anareJlb opmuIrcyer fipoBeAenvre salrTyrii n Sopue ceKrlr.roHHbx Ha) fibD(
saceAaH[ft c pen4crpaqzeft nonpocoB, xapaKTepr.r3yronu.rx rBopqecKyro aKTrtBHocTb cryregToB, r11o
flBllasrcs' oArIrIM Ils neo6xo4uurx ycnonuft ycnerrrHoro rrpoxoxAeHufl cry1re;aTrttraz TeKyrqero
peftruur-xoHTponr yc[eBaeMocrr.r.

B xo.4e [oAforoBKLt peQepara cryAeHTbr ocBruBaror rrpaBr.rna oQoprunenzfl Aocrr,rrHyrbx
pBynBTaroB B BI4Ae uayruofr crarbl{ B IroJrHoM coorBercrBrara c rpe6oBarrur-trMv\npeAbrBn{eMhrMr.r K
gJIeKTpoHHbM I'BAarrI4rIM. llpu erou franplect npzo6peraror 3Harrrr r{ HaBbIKrr B cocTulBJreHr4r4
Ha3BaH[t rI aHHorallvtu crarbvl, crpyKTypbr coAepxaHr4fl u nu6opa KJrrorreBbx cJroB, r,I3JroxeHr.rt
Teoperl'Iqecxoft, npaxrr'IqecKoft I4 gKcrlepllMenrzurrnoft qacrefi ny6malcaqulr, onpeAeJrenru o6nacru,
o6reItr4 npeA{era I{ Ilenr uccneAoBaur{r, [ocraHoBKr.r pemaeMhx 3araq, rr3JroxeHr,rr BBTBoAoB r.r

3aKJIIoqeHIrJI, cocraBJIeHI{t 6u6ruorpa@uqecKoro crrucKa Hcrronb3yeMbx r{c1oqHvKoB
un$opnraquu.

flpu npoBe.4eHul4 neKrllloHHo-[paKTr4qecKr.rx salflTuir [pr,rMerurrorcr raHSoprra4quoHHo-
KOMMyHUKaTII4OHHbIe 14 MyJIbrI4MeAila-TeXHOJrOfrrr{ IJUr MOHr,rrOprHra rercyqeft ycrreBaqMocrt4 t4
KoH1pont sHaHI'Ift cryAeHToB, a raKxte oro6paxeuux npesenraqzft, TecroBbD( s4fiaHr.rft n
AeMoHcrptulloHHbx BLueopolLIKoB [ocpeAcrBoM rrpoeKrlr.roHHbx cpeAcrB rr MoHr,rropon ffit OBM.
He uenee 40Yo aywnopHbx saHxrvfinpoBoAr4rcr B t4HrepaKrvnuofi Qopue.

5. OIIEHOIIHbIE CPEACTB A AJIA TEKYIIIEIO KOHTPOJI,fl YCTIEEASTvTocTIT,
TIPoMEXvTotIHoII nrrn cTAIII,II4 rlo tITorAM o cBoEHXrfl

AIICqNUII4HbI II YIIEBHO.METOAI,IqECKOE OBECIIEIIEHIIE
CAMOCTO.fl TEJIbHOfr P.{SOTbI CTYNEHTOB

Tercyqnfr KoHTpoJrb ycrleBaeMocrl4 cryAeHToB rBJrrercr pac[peAerennrnvr ]lo FpeMeHn
ceMecrpa r,r ocHoBbrB aer cfl Ha orIeHKe cneAyrollr4x cocraBJrrrorlt4 x :

1. BrruorHeurEe cryAeHToM na6oparopnrx pa6or u noAforoBKa
orqeroB; 3arrlr4Ta pe3ynbraron la6oparopHbrx uccle4onaHrafi .

uHAUBtprEyaJIbHbrx

2' BrmolneHl'Ie cryAeHToM LIHATTBT{AyanbHbrx za1auuit upaKTr{qecxofi u caMocrorlTenrnoft
pa6orrr; noAroroBKa pe$epam, npeeHTarlulr u AoKJraAa. Brrcrynrenze cry,qeHTa c
IIHII'IBI'IAyanbHbIM AOKIaAOM Ha CeKIII'IOHHOM 3acelaHnvI u 3aIULITa pe3yJIbTaToB BbIIOJIHeHHOIO
LICCJIe,IIOBaHI4t.

3. V'racrue cryAeHTon n o6cyxAeHVLI perfeparon r.r AoKnaAoB Apyrlrx yqarqrxcr Ha
ceKuLIoHHhrx 3aceAaHrzrx B xoAe npaKT[qecrcux 3ar'sruit.

Teurr npaKT[qecKrrx 3auflruir u pe$eparon
1) Ponr u sila'vir4 KoHcrpyKTopa npn rrpoeKTupoBaltru rqeeK, cy66noron, 6roKoB,

croeK rE ruraQon ynpaBneHr,rr.

2) OymqzouaJrbHo-y3nonoft, racra4no-ysnonoft, cxeMno-y3roeoft r.r MoHocgeunrrfi
MeroAbr rrpoeKTr4posaHzr 3C.



3) Knaccn(pr'rraqus 3C ro ycnoBr{rM eKcrJryararJulr. Crofirocrr 3C r nos.4eficrnwo
xecTKI,rX gneKTpoMarur,rTubrx uslyreuuft .

4) KoMnonosxa 3C. Oarroprt, onpeAeJrrrouue KoMrroHoBKy; ri(prrrepr{u
OIITI4MAJIbHOCTI,I KOMIIOHOBKI,I.

5) Cxerrarr eneKTprqecKilI npl{Hrlvrrr4aJrbna.s,. (pyHrqzonaJrbnar r4 crpyKTypnas 3C.
6) O6rque rexHllqecKue rpe6onaru4r K KoHcrpyKqurz 3C cnequan""o.o HBHaIreHr.rr.
7) fleqarnrre u vHTerpanbHble nJrarbr. Pasnonra4nocrz rrJrar rro rexHoJrorr4lr

I,I3|OTOBJIeHLIT, KOHCTpIKqUT r4 Ha3HaIreHr4IO.

8) ocnosurre tpe6onauzs K [eqarHoMy MoHTaxy, rpaccrrpoBKe I,r pacqery g4eMeHToB
IIEqATHOTO MOHTAXA.

9) Oco6euuocrn oQopuneHr.rr qeprexa nerrarnofi nnarrr.
l0) Ouronnrre rpe6onaurt K ycraHoBKe KoMrroHeHroB r{ sJreMeHTon (pynxqraqnamuoft

gneKTpoHLIKIz Ha flerlarHblx [nartx. Oco6eusocrz o(foprraneuur c6opoqnbrx.reprexeft fqeeK Ha
IEIIATHbD( IJIATAX.

11) Blonu u s'aeirwr Ml,IKpoeneKrponnoft anlaparyprr. PagnoefiAHocrrr rcoucrpyrquft u
oco6ennocrr{ Koucrpyr{poBaHr.rr.

12) Cucreusr oxJIaxAeHkIs 3C. Oco6enuocrr,r npoeKrrapoBaHr{r 3C c ecrecrqeunofi u
rlpLtHyAnreltnofi BeHTr4JUrrIr{efi . Teurourre rpy6ru.

13) llpoerrupoBaHlle nu6ponpounrrx .flqeeK 9C. Mero4rr yBeruqeHur xpcrKocrr4
KOHCTpyKTI Vtu vr cIJulKe Hr4s aMnn nry ArJr rol e6 asrfi npu nu 6paq vrflx vr yAap ax.

14) Bz6pousonaqrEa (auoprnsaqna) oc. ocnosHhre xapaKrepr.rcrr,rKr{ nu6pozsqlrropoB
u flpr.rnrlr{[rr I,rx Aeficrsur.

15) 3r<panuponanze eneKTpnqecKoro v MarHlrrHoro uoleft. Koncrrpyrcqrrz
9neKTpUqecKvIX U MarHr,rTHbx gKparroB.

16) BIaArt rloMex v [apu]3LITHbx cs.{sefi B rrpoBoAHr4Kax, r{cKaxeHr,re curHanoB,
rpe6onanra.s K Jrr.rHr{.f,M cBflgu.

17) I4u4yrrunuble I{ KoHAyKTI{BHhre [apa3lrrHhre cBr3rr oJreMeHToB rreqarHoro MoHTiDKa.
18) O6que MeroAbr BJrafo3arrlkrrrr. fepuerugaqus OC.
flepeuenr rem la6oparopHbrx ransruft
Cry4euru BhIrIoJrHtIot ra6oparopHbre salLalkrfl. KonrperHrrfi uepeueub na6oppTopnbrx

pa6or Ant Ktuxroro cryAeHTa olpeAeJlrer npenoAaBareJrb c yqeroM reMbr 3aryalvflpi$.puru 
"HanpaBJreuvr caMocrosremnoft pa6orrr.

Pa6ora J\!1. O6ecneqeHr,rr rerrJroBbrx peNuvon 3C.
Pa6ora Ns2. O6ecueqeHr.rfi Mexaur,rqecrofi npounocrra 3C.
Pa6ora }lb3. O6ecne.reH[s ererrpu.recxofi [porrHocrr,r u euerrporuafnnrnofi

coBMecrr,rMocrr.r 3C.
Pa6ora i\b4. O6ecneqeHr,rr HaAexHocrz 3C.
Pa6ora Ns5. O6ecuerreHrr srarocroftKocrra 3C.

Pefturnr-nonrpolr .l&I
flpono4lrcr B rrr,rcbMeHHofi (f opue.
Cnrzcox sagaHuft:
I . @ynqzoHaJrbHo-y3nonofi (rr,ro4ynrnrfi) MeroA KoHcrpyrdposaHr.rr gc.
2.3aaa'm KoHcrpyKTopa qpu npoeKTlrpoBarruu{qeeK,6loron, npr.r6opon n ycrpoftcrp OC.
3. Knaccr,rQrrKarnrr 3C no ycJroBr.rJm gKcnnyararluu.
4. Konlnouoera 3C, orpeAeJurroque (parroprr.
5. Merorur KoMrroHoBKt4 r,r rgr{Tepr.ru onrlrMalrbHocrr,r.
6. Cxeruu sneKTpI{qecKI,Ie ilp}IHlllarrr4rrrrbHhre, Qynr<qnoniurbHhre r.r crpyKTypHbre.

Peftrunr-nourpolr Nb2
flpono.4lrc.r B rrr.rcbMeHHoft Sopue.
Cnucorc zalrauuit:
1. OcnosHrre xapaKTepI,IcrI{KH KoHcrpyKTr4BHbx H gKcnnyararluoHHbx rpe6onannft rc OC.



2. fleqanrrre [JIarbI. Pasnonl,I4{ocrr,r rrJrar rro rexuonorurr4 Lt3roroBJreHLUr, KoHcrpyKr[,r]r 14

Ha3HaqeHI,[o.

3. Ocuonulre rpe6onanzr K gJIeMeHTaM [eqarHoro MoHTaKa 14 TpaccupoBKe.
4. flpanr,rna o$oplaneHnr qeprexa ne.rarHofi rrJrarbr.
5. Oco6esnocrl{ ycraHoBKI,I 3neKrpopan ooneMeHroB (3P3) n ycrpoficrn (fyHrqupHamnoft

eJreKrpoHr,rKr.r (yO3) Ha reqiilrHbre rrJrarbr.

6. llpanu:ra oQoprunenz.u c6opo.urx ueprexeft usrernirHarreqarHbx rrJrarrx.
7. Cy66noxr'r, 6lorz u .f,.refiKr conpeueruroff Mlr\poeireKrponnoft amtraparypbr.

Pagsonu4rocrtz Koucrpyrqr.rft .

Peft runr-norrrpo.rrr .llb3
llporo4zrcr B rrlrcLMeHHoft Sopue.
Cnucor< sanaHr.rfi:

l. Cvlcrerrlsr oxJIDKTeHIzJI 3C; oco6eHnocru rlpr.rMeHeHur cpercrB ecrecrnpuHoft u
[pr4Hyprremuoft BeHTr{nrrlr4r{.

2. IlpoelcnapoBanlle nz6ponpo.urm rireeK 3C. MsroArr yBeJrr{rreHr.rf, xecrKocrr.r
KoHcrpyxrlr.rpr Lr crrra)trrenufl aMrrJrrryAbr nu6porole 6alaiuia.

3. Bz6poHaonfiIJr4r (arr,roptnsaqzr) 3C. Xaparrepncrr.rKr{ nu6pousonrropoB r.r nprrlqurrbr r.rx
.ueftcrenr.

4' 3rpanvpoBanl{e oneKTpnqecKoro r4 MarHr.rrHoro rors. Koncrpyxqur.r enercrpnsecKr.rx rd
MarHr4THbX gKpaHOB.

5. Bra4u rloMex LI [apa3LITHrx ceggeft n 3C, r4cKiDreHrle cr.rrHiuroB; rpe6onaunr 4 nr{Hr{JM
cB{3I4.

6.I4YgyxruBHbIe I{ KoTITyKTLIBHrIe napa3LrrHhre cBr3t4 gJreMeHToB freqarHoro MoHTaxa.
7. Mero.lpr Bnaro3alr[.rrbr Lr repMerasauuz OC.
IlporvrexcyroqHaq arrecralll{ff rrpoxoAr{T n Qopue gK3aMeHa. Bonpocrr gK3aMeHa

oxBarblBaror BcIo reMarI4Ky, paccMorpeHHyro B xoAe rrpoBeAeHvr JreKrlr.roHHbx, rrpaK+4qecKlx
z la6oparopHbrx ganstuit B TeqeHr.re ceMecrpa.

Bonpocu r srcgauenv:
(sraauen npoBoAr4Tcq B nr4cbMeHHofi Qopnae)
l. Cryyrcrypa I,I Ha3HaqeHI4e eneKTpoHHbrx cpeAcrB. Tunosas crpyKrypa cpeAcrB Sofonnrcz ra

onTpoHr4Ku.

2. flonoaen v$. vt c ocr aBHrre qacru one KTpoHHbrx cpeAcrB.
3. 3ranrr xH3HeHHoro qr,rKna gJreKTpoHHbrx cpeAcrB.
4' [Iy'tu coBeplxeHcrBoBaHzt gneKTpoHHhrx cpeAcrB, ocHoBorroJraran[ryx napaqerpoB r{

xapaKTepl{ctux. Onpe4entrcqre Sarropu pasBrTus KoHcrpyKrlr4ft, uero4lr KoHcrpylrpoBarpr,rr.
5. llpzsuarn cl4creMHocrt4 KoHcrpyKrlr4u gneKTpoHHbrx cpeAcrB. Vponnn Bxogr4Mocrr,r

KoHcrpyKrlr.rr4.

6. (DynrquoHanbHo-y3lonofi, KacKaAHo-ysl nofi, cxeMHo-y3nosofi n
KoHcrpyrdpoBa[vra eneKTpoHHbrx cpeAcrB. Polr u 3araqv KoHcrpyKTopa

MoHocxeMHrrfi uero4rr
npu rpoeKrr4poBaHr,ru

tqeeK, OroKoB, croeK ra ycrpoftcr.n.
7. KounonoBKa gneKTpoHHhrx cpeAcrB, orrpeAenrrcuue Sar<ropn. Mero4u KoMrroHoBKr,r 14

Kpr,rTepr4r4 onTLrMaJrbHOCTLr.

8. LlcxogHrre AaHHbIe npoqecca KoHcrpyr..rpoBaHus, oneKTpoHHbrx cpeAcrB. Cxeua
oneKrpr,rqecKar lpr{Hrlr4rrvralrbHafl , $ynxqraoHaJrBHar v crpyKTypHaq.

9. Coorno[IeHLIe nonqrufi npoeKThpoBaHue v KoHcrpyr,rpoBaHrae sneKrpoHHbrx opeAcrB.
3a4a'rz, \enkr u rexHl,IqecKoe 3aAaHr4e Ha npoeKTr4poBaHne. Cpe4crna [poeKTr4poBaHr{r.

10. TexnoloruqHocrb KoHcrpyKIILtr4 gneKTpoHHbrx cpe.{crB. Kauecroeu}rue v
KoJII4qecrBeHHhIe noKiBarenr4 TexHoJrorr4r{Hocrr,r. Kounnerccsltfi noKa3areJrb oueHKrn
TEXHOJIOTI4qHOCTI,I.

I l. Korravryn?IKalluoHHble ocHoBaHr{r B Brue neqarHhrx r4 r,rHTefpaJrbHbrx nJrar. Pasnoefia4nocrz
nJlar no rexHoJloral4 H3roroBJIeHr4r, KoHcrpyKrlr{r4 n Ha3Har{eHuro. Oco6eHHocrn noncrpyf,qr,rfi no
KJIaCCaM TOqHOCTT4 rd nJTOTHOCTU. MnOrOCloftHrre neqarHbre nJrarhr.

12. ocHosurre rpe6onaHI,Ir K rlpoeKTr{poBaHuro neyarHofo MoHTa}r(a, ooo6ennoctrr
TpaccupoBKr4 r4 pacr{eTa gJIeMeHTOB neqaTHofo MoHTaxa.



13. OcHosHue rpe6onaHvlt K ycraHoBKe 3P3 z V@3 na reqarHbre nJrarhr. ocooenuocrn
o$opn'rnenut qeprexa ne'rarHofi nJlarbr u c6opouHux ueprexefi 3C na reqarH6rx nJrarax.

14. llynrrsl ynpaBneHIzJI H JIrIIIeBbre naHeJru gneKTpoHHbrx cpeAcrB. ocHosHHe rpe6oeauar
KoMrIoHoBKz. Cnoco6u HaHeceHVr- Ha4nucefi r4 rrrKaJr Ha JrrarleBhrx naHeJrrx.

15. ocnosHrre cnoco6rr oxnaxAeHl{t gJreKTpoHHbrx cpeAcrB. 3aronu oxnanfAeHnr u
xlaccuQuraqurl Te[noorBoAoB.

16. Mero4n unrencuszKalrnil JIoKaJIbHoro oxJraxAeHr4f, gneK'rpoHHbrx cpeAcrB. greN,reHrrr
JIoKaJIsHoro oxraxAeHI'IJI Ia oco6eHHocrvt vlx [poeKTr4poBauzg. Tenloaue rpy6rcn.

17. o6uue cl4creMhl oxJIaxAeHI4t oJIeKTpoHHrrx cpeAcrB. oco6eunocrt4 rrpoeKTldpoBaHr4t
ecrecrBeHHoft Il npnuy4utelrnoft BeHTIaJIIIII4I4 3C. Cxenarr KoMrroHoBoK croeK ylpaBneHgf.

18. Bneunze MexaHI'IqecKI4e Bo3Aefictsrafl na 3C: vn6paultu r{ yAaphr. Zx xapaxrep ucruKu u
BIruAHue Ha SJIeMeHTbI KoHcrpyKIIIdt4 z KoMnoHenrrr. KoncrpyKTopcKr{e cnoco6rr yMqHbrxeHr4;r
ynpyro fi u nJracrr{rrecnoft 4eQopMarlr4r.r gJreMeHroB.

19. IlpoenrupoBaHl4e nu6ponpouHblx tqeeK oneKTpoHHbrx cpeAcrB. Koucrpyrcu.rgHhrp MeroAhr
yBerur{eHl4q )KecrKocrl4 14 yMeHbIIreHAfl, aM'ill1'vny4 nole6auuil npu su6pagutx. Bra6po[so nfl]qi1rfl.
(auoprusaqar) enexrpoHHblx cpeAcrB. ocHoeHHe xapaKTepucrurz er,r6por.on"ropou r4 flpqHrlqrrbr
nx Aeftcrsr4q.

20. SnercrpoMarHllTHat coBMecrl,IMocrb sJreKTpoHHhrx cpeAcrB. Zcro.rHnxu u [pr4eMHr4Kr4
noMex, BI4IbI napuBI'ITHhrx cs.flseft I4 HaBoAoK. SrcpanapoBanue gneKTpr4qecKoro u MaFHLrrHoro
nolefi. SlerrpuvecKne u MarHvrHlre gKpaHhr.

21. SrpanzponaHae npoBoAoB v rca6erefi gneKrpoHHbrx cpeAcrB. ocofreunocru
KOHCTpyupoBaHLrs' 14 MOHTaXa noMexoHecYqr.rx 14 rryBcrBr4TeJrbHBrx K rroMexe 3neKTpr,rqecrcHx qenefi.
flepercpectHhle rloMexu B sJIeMeHTax gneKTpuqecKoro MoHTDKa. BzAsl rroMex n napa3urHhrx cBr3e[.
vcKaxeHr4e crafHaJla, rpe6oaannr K JIr4Hr4rM cBfl3u.

22. Eurocrnrre cBfl3u gJreMeHToB leqarHoro MoHTaxa.
KO HIYKTIZBHbIE [APA3T4THbIE CB'3I4 SJIEMEHTOB NEqATHOf O MOHTAN@.

Bsanuozn4yrrrEpnue u

23. ocHonnue rpe6oeaHl,It K npoeKTllpoBaHr,ilo neqarHrrx npoBoAHr{KoB cr.rrHanbHblx uenefi.
PasHonl'uHocrn KoHcrpyKIII4I4 Ia oco6eunocrt4 r4cnoJrH elufl, rrrvH rruralarl Lr 3a3eMJIeHur.

24. BosrciacrBze ar:r'roc0epnblx ocaAKoB t4 BJraxHocrr.r Ha oneKTpoHHbre cpeAcrBa. O6rqze
MeroAbI BJIaro3aIrII4TbI. fepuerusaqza gneKTpoHHbrx cpeAcrB. flpoexrr.rpoBaHrle pap6eMHbrx
ynnorHr4TenbHbrx coeArduennft .

25. Oco6euHocrr4 fepMerr.r3arlr4t4 KopnycoB c
y[paBneHuJr. Sleuenrrr 3renTpr,rqecxux coe4unenuft
SneKTpr{qec Ko f o MoHTaxa.

CalrocroqreJrbHafl padora cryAeHToB (ronrponr ocBoeHr.tr pznAenoB 4zcqunrunn)
I{enrro caMocrotrelruoft pa6oru cryAeHToB flBrflercfl, ocBoeHr,re pa3AenoB Arrcltrunjrr.rHhr,

AononH,lloulux Marepuanbl JIeKIILtoHHoro Kypca. Kontporl BbrrroJrHeHur caMocroflrclyrofi pa6orrr
ocyqecrBn.t{ercq npI'I 3aIrII{Te orqeroB no na6oparopHblM pa6orana, B xoAe npaKTr4r{ecKvu, gagnruit,
npu noAforonre peQepara n ilppr [poBeAeHuv pefirnnr_KoHrponr.

Hanpan.nenufl caMocroqrerbHofi pa6oru
l) klc"ropua pa3BvrrkrflKoHcrpyKqzfi OC.
2) @yurcquouaJllHo-y3noBofi (lao4ynrnufi) rraero4 KoHcrpyupoBaHVAeneKTpoHHbrx cpeAcrB.3) Knaccu$raraqul 3C no ycnoBr4rM oKcnnyara\uvt.
4) cxeua eneKTprrqecKaq [pzHrlr4 nualtb."ar, u $ynnqraoHarbHaq.5) TexHoloruqHocrbKoHcrpyKrlr4uOC.
6) Pasuonz4uocrr4 fleqarHrrx nJrar Iro rexHonofr,r4 rBroToBJreHLrr.
7) TpaccupoeKa r,r pacqer 3JreMeHToB ner{arHoro MoHTaxa.
8) Tpe6onanus K ycraHoBre opo z v@o Ha rreqarHbre rnarbr.
9) PasnonzAHocrr4 KoHcrpyKrlrafi 6norcos OC.
l0) PasnoeuAHocrr{ KoHcrpyKr{prfi q.reer 3C.
I l) flylrru ynpaBneHlrr r4 JrrrrleBhre nauenu OC.
12) Mero4u raHrencz$uKaur4r.t JroKanbHoro oxlax4eHur OC.
l3) o6ulue cl4creMhl oxnaxAeHl4q 3C: oco6ennocu4 npoeKrr,rpoBaHr4r cpeAcrB ecreclrnennofr

z npr{HyAr4Telruofi BeHTr4JrrrIr4t4.
14) Bu6paguu, yAapbr vt r,rx BltulrHpre Ha gJreMenru OC.

noABtrxHbrMr4 u Bpar\aeMBrMr4 3neMeHTaMr4

Im Hepzr:beMHoro u pa3beMHoro efireurnero



15) Koncrpyrctl4BHble MeroAbI yBenr,rqeHrlr xecrKocrr.r lr cHnxeHr,rfl annnarryAu npre6aHufi
rra6poupouHhrx .sqeeK 3C npu nu6paqurx.

16) ZoIo'IHHTII rloMex 14 npI,IeMHr4Kr4 rroMex, BprAEr rrapa3urHbrx ceqseft 14 HaBoAoK s gC.
17) 9r<panrzpoeaHl'Ie oneKTpl{qecKofo v MafHr4THoro norq. Olerrpz.re cKvrc v MarHr.rrHbre

sKpaHbr.

18) SrpaHzporaHue npoBoAoB r4 r<a6elefi OC.
19) Eurocrsne cBr3r,r neqarHofo MoHTaxa.
20) ocHosHrre rpe6oeaHua npn npoeKTupoBaHnzrneqarHbrx npoBoAHr.rKoB cr,rrr{anburfx qenefi.
2l) Pasnonu4noctz KoHcrpyKIII4I4 vt oco6essocrz npoeKTrapoBaHr4rr qenefi nvlTaHufl v

3JreMeHToB 3:BeMJreHLrr s 3C.
22) BosAeficreae atrraocQepHblx ocaAKoB, BJraxHocrpr na 3C. o6rqne MeroAhr BJraro3arurdrhr.
23) fepuerusaqraa 3C B pirbeMHhrx Kopnycax. llpoerrzpoBaHr,re p43beMHbrx

yrrnorHrrrenbHhrx coe4une Hrafi .

Pacnpe4eleHue BllIoB caMocroqremnoft padorbr no pa3Ae.rraM Arrcqu[JrrrHbr
Pas4el l-4. Pa6om c AononHl4rearHofi nareparypofi (36 v.). flo4roronrca peSepara (8 ql).

Pa:4en 5-6. Pa6ora c .qononHllremsofi nr{reparypofi (18 u.); flo4roronra pe$epara (8 ur)

PagAel 7-8. Pa6om c AononHl4relruof, nr4reparypofi (18 .{.); flo4roronHa peQepara (8 .{,);

Paglen 8. Pa6ora c AononHrzrelrnofi nr,rreparypoir (I2 u.).

Orrprmuft crrlrcoK BorlpocoB AJIfl npoBepKrr p$yJrbraroB caMocroflTensnofi pa6orrr
cryAeHToB:

1)

2)
3)
3C?
4)
s)

Kanue 6rrearcr orpaHr.rqeHr,rr [pr,r KoHcrpyKTopcKoM npoeKTr.rpo sauuu?
Karas raHQopuaqrar Moxer .sBr.flTbcr r4cxo,qHhrMr4 AaHHbrMr{ atn paspa6orrcn gc?
flepevuclart pa3AeJIbI, BXoA{IIII4e B cocraB TexHr4r{ecKoro 3aAaHrarr Ha npoeKTr4popaHr,re

Kanue KpI4TepvLt eu6upatorcr 4nr Qoprr,rvpoBaHr4r rpynn no ycnoBrrsru ercnryarap4az?
tlro raroe KoMnoHoBKa 3C?

6) grossnrerc.f,ocHoBHofisalaqefiKon4nonosKn?

7) Karcue Mero.qbr KoMnoHoBouuux pa6or sn sHaere?
8) flo rarczu npLIHIII{naM ocyuecrBn s,ercfl,pa3MerrleHr4e oJreMeHToB ynpaBneHr.r.rr 14

LIHIT.{KarIr4t4 Ha nr4rle Bbrx raHerqx? flpure4ure [pr4Mephr.
9) Karcnun ocHoBHbIMLI [apaMerpaMr.r xapaKTepv3yercflrarofi opmH r{yBcrB oneparopa, KaK
spenue?

l0) KarcosH o6Ique tpe6onauzr K npoeKrr{poBaHr4ro orcqerHbrx ycrpoficre?
I l) Kar yc'rauaBJll{Balorct 3P3 u Y(D3 npu MoHTax(e Ha fleqarHbre rrJrarhr (nD?
12) Kar cregyer pa3Merrlarb QynxqvroHarrbHbre ysnu na II[I?
13) 9ro neo6xoA'Mo yr{r,rrhrBarb nplr pi*Merqeuzpr OpO Ha lI[?

flepevncrure, KaKVe cyulecrByror Bapr{aHTbr ycraHoBoK 3po na II[I?
Kaxnx npaBI,In geo6xoAznao npl,IAepxr4Barbcfl npr4 npoeKTVpoBaHvrkrKoHTaKTHbrx

r4)
1s)
NNOUIAAOK ANq BHYTPI4CXEMHO|O KOHTPONg TIJIAT C NOBEPXHOCTHbIM MOHTANOU?
l6) Karze 3oHhI orHoctrct K 3anpeuleHHhrM An.s npoKnaAKr4 npoBoAHr.rKoB, pacrroJraralou,nxct
na ecefi nnorqa4u lIlI?
17) Karc neo6xoAnMo pacnoJlararb neqarHhre npoBoAHLrKr,r Ha rreqarHofi n1are?
l8) KaxnpoucxoAr,rrgKpaHzpoBaHr4errer{arHhrxnpono4nzxon?
19) 9ro nonuuanr rroA repMLIHoM (Hecyqar KoHcrpyKrruq>? KaKue BVA6r Hecyqr,rx
KoHcrpyKrlr.rft en sHaere?
20) llepevucrrzre fJraBHbre 3aAaqkrpaspa6orrcuKoHcrpyKrlr4u6rorca.
2I) Karue KoHcrpyKrlraa 6rorcos sH grraere?

22) Hasoszre ocHoBHhre Aocrot4HcrBa r'uNnoft KoMnoHoBKr{ 6roros.
23) Karnun crerIeHtMI,I xapaKTepr43yercq 3arrrr,rra 3C or BHerrrHr,rx sogaeftcrnuft?
24) flpooe4Izre cpaBHzrenbnufi auaru3 MarepuanoB, ucnoJrb3yeMhrx B KoHc,rpyKrlarx
3neKTpoHHbIX CpeACTB, nepequcJrllTe AOCTOT,THCTBa V HeAOCTarKr,r gTr{x MareplraJroB.
25) Xaparcrepucrr,rKa BhAoB sarqrlru 3C.



26) OcHonnneBr4AhrrepMernsa\vvr.
27) flepevucrr,rre pa3HoBr,rAHocrr,r cr4creM oxnax,{eHr,r;r.
28) Kax nn6upaercflct4creMa oxnaxAeHr.rr ans OC?
29) flepeuucrzreBrzAbrpaAr.aropoB.
30) Kaxue MoMeHThI neo6xoguvto onpeAeJrr{TB Anr aHarrusanapa3r,rrHhrx gneKTpoMafqr,rrH'rx
sosaeficreufi?
31) 3acqerrreroocyqecrBrqercreneKTpocrarr,rqecKoesrpauuponauvre?
32) B .reN,r cyrqHocrb MarHr,rrocrarr{lrecKoro sxpanuponauua?

6. YIIEEHO-METOAI,IqECKOE II I4HOOPMAUTIOHHOE OBECItErItHUn
AI,I CqUnJrI,IHhI

a) ocuonuafl Jrrreparypa:
l. Illezn, A. E. MetoAbI rlpoeKrvpoBaHlzt eneKrpoHHbrx ycrpoficrn [3nercrpoHunft pecypc] /

A. E. lllenn, H. M. Jlasapena. - SnexrpoH. reKcroBbre AaHHbre. - M.: I4nSpa-kIu*rrrp[r", iOiZ.

- 456 c.
2. Mypovrqen, [,. Io. KoncrpyrapoBaHl4e y3noB vt ycrpoftcre oneK,rpoHHbrx cpeAcrB

[Snerirponnufi pecypc]: y.re6noe noco6ne / A. I0.Mypouqea, 14. B. Tropun, O. A. Eelroycoo. -
Poctoe n/,II: @ennrc.2}l3. - 540 c. : vlt.

3. IOsoea, B. A. Ouroelr rpoeKTl,IpoBaHr4q 3neKTpoFrHbrx cpeAcrB. Koncpy{poBaHr4e
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