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OuroalerrporrrKa - o6lacrt
llpe06p€Bo BaHufl, DreKTp}rtrecKr4x r4

IIEJI o c B o EH llfl IV[C\I4 rI JII,rHhr

Quruxu r.r rexHilKrz, r{crronrcyroqar e@(fexru
rrecKl4x CLITHaJTOB B TBepAoTeJrbHbrx rr

paclpoarTpaHeHr,I{ B OnTl{r{ecKr,rx M Henr.rrx orrrooJreKTpoHHbx ycrpofi crn.
Ilpulaeuenne ortrltrlecKl4x fHaJroB .{oilycKaeT yBeJrr4qeHr4e cKopocTr.r

o6pa.6or'rc2 unsopuaqura 6laroAa 6oree ntrcoxofi Hecyqefi qacrore pr Bo3Mo
[apaJrneJrbuoro QynrqrroHrzpoBaH]rt MHolKecrBa zuSopuaqrloHHbx xauaros. B bIIIEU
cTeIreHI,r B HacTotluee BpeMt HbI TaKr4e cnoficrsa onrrlqecKnx KaHaJroB c 3VI U
cI{fHaJIOB, KaK BbICOKa' TIOMeXOyCTO qr,rBocrb r,r noMexo3aulnqeuuocrr ycrpoftcrB K Ae rc
BHerrIHtrK Lr BHyTpeHHUX r{3HpyroIqnx elexrpo(pr.r3lrqecKr4x $axropon, H WIilrc
ua40Nur,rx raJrbBaHr.rqecKr4x pa3

ocHoBaM 14 onrogneKTpoHt4Kr{, Srarzu KrzMt4 [pr.rHrlnnaM u geftcrnux npn6opon, rrcrroJrb3 IIIux
onrrrrcrecKrre eQ$exru, cnorlcrnanru x
paccMorpeH14e rnacr:oo6pas1tou1efi

brx Marepr.ranoB r,r3Aenrzf onro
rpu6opnofi crpyKrypbr vr yponneft

r4epapxurr onTosneKlpoHHbrx u sneueuuroft 6aztt, KoHcrpyKrlr{r.r u rexH vl
lI3toToB,JIeHI{.f, OITTI4KO-SJreKTpOHHbIX oKoB 14 y3JroB, cBeTor43nyqarcrlr{x 14 Jra:}epHbrx AOB'
MaTpI{q 14 JII,IHeeK, OnTl,rqecKr4x B cBr3r4 rr MexcoeAuneuuir, Apyrux vl
(poronplrenaHrzKoB.

KOMITOHeHTaMI4, HI4:lKOe 3aT)4(aH

Mex.4y 9[eKTpI,IqecKpIMI{ IIenflMII, SJreM
CI,IIHUUIOB B BOJIOKOHHbIX CBCTOBOAAX,

HarrpaBJIeHHOCTb OrrTl,IqecKoto u rr{ r.r BosMoxHocrb ero ocrpofi (foxyczponrra.
feTc_rl o3HaKOMJreHr.Ie cTyAeHTOB C TeopeTIIl[{e.nrro AaHHoro r(ypca A

i

a 3HaHrcrx, npuo6pereHHbrx o6yvaroquruu
e6soro rrJraHa:

HrrKtr [r na3epHbrx rexHonorr{fi ; Zn(f opnrarlr
x rexHoJroriaxx; MeHeA)KMeHT KaqecrBa B Jra

TexHI4Ke u JIa3epHbDi rexHolorurx;l ConpelteHnble Mareprzilnbr Anfl onrtrKr4 vr ra
TeXHI4KI4; Ocnoenr KoHcrpyl4ponaHrair na3epHbrx rexHoJrorrrqecKr{x KoMrrJreKcoB, a
3HaHr'r rx, ronrreHHbrx IIpu npox oN4eirr4r4 TexHoJroruqecr<ori npaKTU Krr.
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TexHoJIOllI4rrecKLIX npoqeccoB 

"taot!unarr"", a TaKXe npuo6pereuue Hanuron pa6
coBpeM€trHbIMI4 I43AeJILrflMn onroene{rpoHl4Klz r4 aHalrn3a rexHoJroruqHocrr,r KoHcrpyKT(peurenuii. 
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2. KOMTIETEHUI4I4 OtsYgAIO IIIEIO Cfl , O OPMI4PYEMbIE B PE3YJIb
o c B o E H Vrfl IVICJ\ r,rrrJrr,rHhr (M oAy JIfl )

AeMOHCIp[pOBaTb cneAyrourre pe3yni;Tarbr o6pa3oBaH[s :

1) 3nart:

- €ur{anl]3l4poBarb KoHcrpyKlltlrc inpu6opoB r.r ctrcrev lasepHofi TexHr{Ktr (ilK-s);
- pa:pa6arblBarb SyHrqzonanrfiue u crpyKrypHbre cxeMbr npz6opon u crrcreM Jr

'rexHrdKlr (lIK-a);
- IlbI[oJIHtrb rexHllKo-er<ouona!.rqecKoe o6ocHonaHne crpyxTypu npz6opoB r..r

,nasepuoit rexHr4Kr.r (lIK-s);
- yrcraHaBJll4Barb rexHl,IqecKIle rtpe6onaHrlfl Ha orAeJlbHbre 6loxz r4 gJIeMeHTbI Irpl

cLIcreM .nia3epHoft rexr{HKr.r (lIK-4).
3) Bna4ert:
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}KEH

B npoqecce ocBoeHr4r 4rzcqurlr4r,ruu <OnroeleKTpoHrzKa> y o6y.raroilIeroc, Ooptra
npo$ecouoHaJrbHbre r(oMrrereHrlr,ur: i

III(-4, cuoco6Hocrr paspaSarularu $ynrqraouarbHbre r4 crpyKrypHbre cxeMbr rrplI ll(-4, cuo co6Hocrr paspaSarblparb $ynrqr.rouarbHbre r4 crpyKrypHbre cxeMbr rrprr
cLIcreM 'narepHofi TeXHTIKI,I c olpeAe4eHlzeM ux (pusnuecKr,rx npuHrlvnoB 4eficrnua, crpy
JIorI4qecKLIx cssseft I4 ycraHoBnen4eu rexHzqecKzx rpe6onanuir ua orAelrurte 6

- coBpeMeHHbIMz cpelcrBaMz iEn@opuaUuoHHo-npofpaMMHoro o6ecneqeHr.rfl npor
rpoel(TlrtlloBaHus.I,I KoHcrpyl,IponauzrLnpz6opon Lr cr4creM nasepuofi TexHr,rKr.r (lIK-a);

-- r4eToAaMI4 I{ CpeACTBaMI4 OIIOHKLI TeXHOJTOTIIlrHocrr.r KoHcTpyKTOpCKr.rX pelreHr.r
paspa.SoTxe y3JroB, 6rr)rcon, nasepunxlnpz6opon, c[creM H KoMrrJreKcon (ltrK-5).
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Teunr.urlrcqufi
PagAen 1. Hanpauenvfl, pa3Bkrrufl.
MaTelpuarrbr o[TosJreK'rpoHrrKr4.
1.1. Coqzamuo-rpaBoBbre rpeAno(
o6palorranus r4 MoAepHr43arlrrrr rrpoM
npegnpu; xrufi . Bu.4rr rpor43BoAcrBi
npoqecc hr; ocHoBHbre 14 HeocHoBHbre
- o6racm HayKlr, TexHIrKrr r..r npor4
oneKlporrr4Ka. Bu4nr uzaerruit,
onrogJrer(TpoHr4Krz. (DoroHyrra vr

sJleKrpol[arHr4 THbrx u:uyuenaft .

1.2. Eluuas reopr.rf, crpoeHr.rr Berrle
orrTo9ner(TpoHr,rKr.r ; KoHcTp).KrIr.roHHbr
uepepabiorKv BenlecrBa B vrsrerfi4fl,
CNJIAI}bI 14 XI4MI,IqECKIIE COE,IIUHEHI,I'

r\4arepr,raDroB no MeroAy 9oxpaltcrcor
uo llllorlxz; pacrBopE,r BHeApeHr4s t4 :
ll KpacrannuqecKr{x perrerKax. !*u,
KpucrrurJre; flBITeHlaA cavo4ra$$ysvv I

rt saxoHt;r Oura. Murpaqua aroMoB ce

1.3. O'cuoeHue xapaKTepr{crr.rxr,r
MOHO.KpI{ CT aJrlrbt LI [o Jlr.rKplrcTannbr ; K

oB.s3U B TBepAbIX KplIcTiInnI4qecKI
MeraJtJrr,lqecr<ofi cngseft n rpzcraJrJra)
opr4errrarpouuofi tr HHAyKrlr4onnoff
(Doprraa op6ur BiMeHTHbrx 3neKTpoH
KoopltuEriilIr{oHHoro qacJra Kpr.rcranJrl
aHrroHa. JPacnpe4eneHue gJreKrponHoi
IlanpaBneHHocTb u HacbllrlaeMocl
nsalrvro4eficrBvrs. oneKTpoHa c f,ApqM
KprrcraJrn:ax. flpnuqullr o6pa:lni
BbrpoxAeHHOfO COCTO'HI4S.

orrrrzKo-gJreKTpoHHbrx cpeAcrB. Orasurrecxve

,brnKrl coBeprxeHcrBoBaHzf, MHoroypoBueeoft clrl
brrrrJreHHoro npor.r3BoAcrBa. OpranusaqproHHafl crp)
r; ocuonHoft v BcnoMorarelruufi rpolr3Bo.{crBi
ppeAcrBa onrogneKTpoHHoro npor,r3BoAc,rna. Onemp
3BoIcrBa; $usnuecxaa, TexHr4lrecnafl. u rrpoMbrrrrn
o6racrz [puMeHeHr.rr v rrpeuMyrrlecrBa ctr

orrrpoHilKa. BzAu Sra:uvecrcux noneft; Ar4an

grna, $asoBbre cocro flHufl.. Knaccr,rsHrcaurlr{ Marep
9 r.r rexHonorr4rrecKze Marepr{anrr. flocleAoBareJrl
onro3JreKTpouHofi TexHr.rKr.r ; o4uo$ a:urre/rrauoro (f
B orrrooJreKTpoHr4Ke. flolyveHze rroJrynpoBoAHr{l

o. [eQerrtr Kpr4craJrnr]qecKr4x perneroK no (Dpenxr

iaMerleul,t.q; 3aKoH BoltqtraHa o KoHrleHTpaqnu 4e([
BSysraa B rBepAbrx reJrax; [oreHrlr{anrnrrft 6apr
n rerepoAr4$Qyszu; anSQysuoHHbre ypanueuur - 1-
pe6pa B fepMaHr4rz 14 KpeMHrzr4.

Kpr.rcrannr4.recxofi crpyKTypbr nonynpoBoAn
lpr4cTannr4Tu. Tunu u (fusu.recKar rrpr4poAa Mexarc
IX Tenax;, xapaKTepr4crr4Ka zoHuoft, KoBaJTeHTH

r. MolexylrpHbre Kpr.rcraJrnbr; rrpnpoAa Ar,rclepcr4o
cocraBnrroqr4x B3arrMo4eficrnnr cul Ban-Aep-Bai
0B B aroMax: s, p, d, f, g - op6rararpr; 3aBvcu)
r.recKoft pelrerKz or coorHorrreHLrfl pa2LnlcoB KaTr.rr

! IlJrorHocrr4 KoBaJreHTHofi cngsu B aroMHbIX Kpl4cra'b xosaneHrHoft cB.rr3rr. Ilorenqualrua-a oH
aroMa; cHr,rxeHr4e ypoBHs noreHrluanrnoro 6apr

LHr4s. oHepferr,rqecxr4x 3oH; (pusnuecrax flpr
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Pa3Aer lZ. oynrcqraoHaJlbHble ra crpyxiypHbre cxeMbr orrrlrKo-oJreKrpoHHbrx nprE6opon u
2.1. Oy.nxul{oHtulbHoe Ha3uaqeHkIe, icrpymypa, rpr43Ha v pa3BLrrr4s rroKoJreHuit u cr
llacrl{ onrogJleKTpoHHbrx cpeAcrB. i3ranu xLI3HeHHoro rlr4Kna 14 ypoBHr4 KoHcrp
I4epapxlztl'I (BXoAHMocru) onrostreKTpoHHbrx cpeAcrB. ptr3HaKr4 cr4creMHocrr.r KoH
CoornoureHrle IroHt'ruft npoerrvpo,BaHr,re r.r KoHcrpylrpoBaHr,re orrrogJreKTpoHHbx
3aga'ru, IIeJrIr tr rexHl,IqecKoe 3araHue Ha npoeKTr4poBaHr{e;
Mr.rKpoM rrHr{arroprt arlrs ; cpeAcrBa npo eKrzpoBaHrzr ; CAlIp.
2.2. Quzuqecxlle npI{HIII4nbI geitcwul onrooJreKTpoHHbx npu6opon. Tunu Mex3on
BHyrpI,IsoHHbIX nepexoAoB elerrpQuon c r4crrycKaHr4eM vr nourorleHlreM KBaHT6B
feuepan;za u perou6znaqur ,uocnrerefi 3apflra; AJrr,rHa ceo6oAHoro nl
BuupmuurenbHble csoffcrsa crynelruamx v rrJraBHbrx p-r nepexoAoB; eHeprerr,r
Ar.rarpaMMa pe3Kofo p-n uepexora. BrEAu o6parnuoro u ueo6pau{Moro lpo6or p-u r
BoJrb',r-a}[IlepHafl xapaKTepr{crr.rKa p-II lepexoAa rrpr4 npo6oe. ozgu.recras

L

cocraBJll]{Ioqux o6parHofo roKa p-rn nepexoAa - TennoB ro roKa, ToKoB TepMoreHepa
yrerrlKH' fereponepexolbl, HX cTpyKTypa u ocHoB bre gHeprerrzrrecKr4e 1uar
6ucrpo,4eftcrBl4e lepeKnloqaremnuk npoueccoB B rereponepexoAax. @nguqecras n
QoplnuposaHrs erexrpuvecr<oft eukocrz p-n repexoAa B 3anr4parorleM vr np(
HanpaBJreH vrflx; p aC-{er 6aprepuofi ervr5o crra ; BeJrr4 qr4Ha au s $ysuoHuoft euro c,ru.
2.3. Blr.nolrpuat n yHl,I[ontpHas gJreMeHTHarr 6asa quQponrx v aHaJroroBhrx
gJleKTpc,lrHbx cpe.qcrB; rlaccr,rBHag. vr aKTLrBHa.fl oJIeMeHTHtur 6asa; uctoqHl{Kr4 u rtpue
uelyteHafi. Crpynrypa LI KoHcrpyKIII,It cBeror.r3ryqarcUu r{ Jra3epHbrx Ar,roAoB. Onrz

a3epHbre lrroAbr c 4noftumu rereponepe>
BHr4 npo eKTr.rp oBaHr,r_rr r.rHTerpanbHbrx ycTpo.
orexur,ruecxr.rfi, oreKTpl,Iqecxuit, $nsuu

- ^Hrerpaqr{H 
(sarcou Mypa). KopuycH

6ecnopnycHble MllKpocxeMbr Ha yrlkrrronrpHbrx rpaH3r.rcropax - MOII lr KMOII-I
MrdKpocxeMu Ha 6ranonxpHbrx rpaH3ubropax - PTJI, ATJI, TTJI, TTJIIII, OCJI, vl\llMT4KPL'L:XgMbr HA OUTIOJUIPHbIX TPAH3I,ICTOPAX - tsIJI, AIJI, I IJI, I"I'JIIII, 3CJI, MWT,
PagAen 3. TexnolorzqecKlre npoqrpccrr rz3foroBJreHr4r u KoHTponr orrrr.rKo-gJreKTp
Sroron, y3noB u 4erarefi Jra3epHbrx circreu Lr KoMrrJreKcoB.
3.1. llraa:n eHr4r lrsleluft no opraHu3arlr4vt n Ml
BbIIIo.lIHelHu yqacroK; Uex; TexHoJIoruqecKLIe one
flepexol[bl, TexHoJrof[.recKr4e npoueccbr. TexHu
HopMI4pOBaHLIe - ocHoBHoe I4 BcrloMqrareJrbHoe BpeMfl; xosQSuqueHT 3aKpenreHr.rs ore
BI{AbI rlprol{3BolcrBa - eAl,IHu'tuuii, cepuftuuft, ltacconuft. Bu4u ocHoBHbrx r.r BcnoMorare
TexHoJrouHqecKl4x AoKyMeHTOB; K?prbr rexHoJrorr4qecKoro npoqecca Mapup:
oflopilrllr,oHHbro, 3cKr.I3oB, MOAelr ynpaBneHr4r KaqecrBoM flponyKul{r4 rrpeArrp
fexsolorzqecKl4e npoqeccbl MexcoqAr4r{envft - KoMMyrarlr4oHHbrx ocHoeaHufi; o6rervr
llJlocl(oc:tHoft uonrax; TexHonorl,It leqarHofo MoHTaxa; cBeroBoAbr; BoJroKoHHo-orrrr,I
)tuHLrfi oBt3I4. Jlyvenrre Mero.qbl $oprr,roo6pa3oBaHzfl Aeralefi kr ynpor{Hsrorue-rrr4
n6nq(inlrrrx Tlqoa^--'oo6pa6orrcz. Jla:epnrre rexHonorur.r.
3.2. Mnn:pogneKTpoHHble rexHoJloruuj n orrrogJreKTpoHilKe; rpynnbr r4HTerpanbHbrx Mrd

ecKoM t4ctroJrHeHrrl4; cepLrld MI,IKp(
Lfl. vr cMerxaHHar TexHonor[u r43roToBJ

IIpOLI3BOACTBa - yMeHbrxeHr{e KoHTponr4pr
OHKOIIJTeHOT{Hbre 14 TOJICTOTTJIeHOqHbIe lpyll,
TOBJreHr4r Jrr4HeeK 14 MaTpr4U Jra3epHbrx Ir{oA,
oHoMr.rqHocTr,r orrTosJreKTpOHHOr,O IIpOH3BO,

-lexsoloruqHocrB KoHcrpyKTopcKr4x peuenufi KaK ceoftcrno uz1etuit orrrooneKTpc
eKoHoMlMecKI4e, KarIecrBeHHbIe r KoJrl4rrecrBeHHbre rroKrBareJrv KoHcrpyKTr4
coBepllelrcrBa cl4creMbl xosSSl,rUzeHToB v rpe6onauzft. Kolrnner<cnrrft noKai
TexHoJIoI'utIHocrI4 KoHcrpyKIII,IZ. Qrpa6orrca KoHcrpyKrlr{t4 r431ewrfl. Ha rexHonofu
MeTOI 3r(CIepTHbIX OTIeHOK.
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4. OEPA3OBATEJIbHbIE TEXHOJIOIIII4

flpu npoBeAeHr.ul JreKrlrroHHbx salrsruft [pr,rMeHrerc{ rpagzquounrrfi
3aKnroq:arcquircs s rocneAoBalenbyoM r43yqeHr..r[ pa3AenoB Ar.rcur4nnr,rHbr r.r B
neKTopoM coAepxaHl'Ix yue6Horo Mafiepl4ana renyqefi JreKrlr4rr, Harrvrnafl c onpeAeJreHr4- ---r---'--'
neKIIu[ Ir IIJIaHa JIeKukIoHHoro 3aHs[rrfl, a raKxe c (popnaynrapoBKr{ rlenra JreKrlr.rrr rr
paccMarpr.rBaeMbrx BorrpocoB (saaav);

n-3awsrus rpaKTraqecxofi uanpagJreHHocrr4 rrpoBorrrc B zHTepaKrnsuoft Qopvre
rHfl y cryAeHroB upoQeccraoHei-nrurx KoMnereHrluit I7K-4 r.r IIK-S. B xole letptrlBrrrruf, y cryAeHTOn upoQeccuo

ceMr4HapcKr4x, la6oparopuux v qpaKTr.rqecK[x sausrufi y cry.4eHToB (popvz
3aKpe[Jrtrlorcs cnoco6nocryr K

yqarq[x{]r to yue6HoMy Marepr4tury npeAbrAyrrlux saH tuit,3a crrer no6yx4euur
AI,IcKycclIu rlo reKylqeMy yue6nomy Marepllany kr 3a cqer rrpeAocraB rrenvrfl
Bo3Moxl{ocru elrpa60TKLI yMo3axruoirenuft, ornpa.f,cb Ha co6crseHHbre 3HaHr.rs, ro
pe3ynbrirre caMocrof,Teltuoft pa6oru.

Har upaxrzqecKn4x ra la6oparopHbrx 3aH.rrrr.rf,x B cocraBe cryAeHrrecrux pa6o.rzx
npoBoArzrTcfl r{3yqeHr.re ocHoBorronararcrlux pacqeTHo -aHirJrr4Tl4qecKr,rx
lpoel(Tl4poBaP'ufl. 3N4y B noJIHoM cboreercreuu c tpe6oBaHr,rsMr.r HopMarr.rBHo-TexHLr
AOKyMeErroB, a raKxe npkr 3acnymupaHvu coo6rqeunfi Kax,4ofo r,r3 cryAeHToB Ha
reuy peQepara B Soprrle HayqHofo AoKnaAa c AeMoHcrpa\nefi npe3eHrarlyrvr vt B
BceMI'I y'qalquMl,Ic.t KoJIJIeI(TrIBHofo 3aKrrorreHr4t rro LI3JrolKeHHoMy Marepl{any. Teutt na
coo6ueruaft yqaxll4xcfi Haxo,4trct s [oruola coorBercrBuu c HailpaBrreHuflMu caMocrorre

ro Marepnana, BorrpocaMrr TeKyrqero pel
npaKTr{KyMa vr [epeqHeM 3K3aMeHarILtr

eAeHHe saustui4 n Qoprvre ceKrlr.roHHbx Ha
TEPI43\TOIIII4X TBODqECKVIO AKTURHOCTh CTV4

IITO fBI'ETC' O.IIHI,IM

Texyrrlero pefirunr-xo
z alorn uit lpr,rM eHrrorcfl

oHTpoJrr znauuit cryAeHToB, a rarNe o106
eMoHcTparlproHHbrx Br4AeopoJrr{KoB rrocr
K 3BM. He uenee 40o% ayAr4ropHbrx
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5. LIqI'HUqHbII, CPEACTBA illlfl, TEKYIIIE|O KOHTPOJIfl YCIIEBAEMOI
TIP O MT E)ITYT O qHO TZ,q.T TN C TAIII4 II IIO I,IT O IAM O C B O EIglLIfl AII C UIITI JI

L)

hI
A YTIEB HO.MET OAI,ITIE CKOE OEECIIEIIEHI{E CAMO C TO.fl TEJIbHOfr P,I,

CTYNEHTOB

Temyqufi KoHlpoJrb ycuenaenlocrr.r cryAeHToB sBJnercs pacrrpeAerdHns1vr
0eMeorpEr I,r ocHoBblBaercg. r a oIIeHKe pneAylouux cocraBJIflroIIrI4X:uelvre\rrplr n uulrulrbllJavr'9,l f a o{eHKe pneAylouux cocraBJIflIOXII4X:

1" BunolHeHIae cryAeHToM ria6oparopuux pa6or u noAforoBKa vH1nBprry
orqeloB; 3arqr4Ta pe3ynbraron la6opatopHbrx zccle4onaHufi .

2. IJrrnonHeHIre cryAeHToM uugitnugyastbHbrx zarauuitnpaKTr4rrecroft n caMocrof,T
Paoorbl; noAforoBKa rIpe3eHTaIII4I{ r.r AoKna4a. BucryrrJreHr.re cryAeHTa c nq11uBu4.ya
AOKJIEIAOIV{ Ha ceKIIlIoHHoM 3aceAa]Hkrn n 3aIrII4Ta p*ynbraToB BbrrroJrHeHHoro I,Igcne,UoBaH

3. Yqactpte cryAeHron n o6cyxAeHulz .4oKnaroB Apyrr4x yqarqr4xctr Ha ceK
3aceAaHntx B xoAe npaKTuqecrzx gaHsr4fi.

IIelpev[e]peq
1) Our HHbx cpeAax.
2))hp orrrooneKrpoHHbrx upz6opon.



3 ) Onruiuu3 arlr.rfl pexu MoB Q yrqrquouprpoBaHrrs.
4) CxevrorexHrzKa oAHogneMentnux upz6opon.
5) Tunu 14 xapaKTepr,rcrr,rKrr orrrpoHoB,

nplzMepe 3HaKo-cLIHTe3lIpyIoqt4 X

bIX AATqI,IKOB.

EMbI.

1 0) llpo 6neMbr pa3pa6orrcra ontoeJreKrpoHHbx larqr.rKoB,
I .[) Cucrevrbr onrr4qecxoft csssia.
1 2) onrosneKrpoHHbre npz6 optr sanucv t4 xpaHeHr{r un Q opuaqrarE.

Ilepevenr retr la6oparopuu{ pa6or
Jla.6oparopHaa pa6ora J\bl <P4cuer rrpoqeccoB rrorJrorrleH]rfl. rr vrcTrycKaHvrt

TBepAbrx TeJrax)).

Jla.6oparopuax pa6ora }ls2 <fPaspa6orr<a cxeMbr u pacqer ocHoBHhrx
lporonpneuHoro ycrpofi crna soroxoilHo-orrrzqecKo ir trunun cBr3rr).

Jla.6oparopuax pa6ora }ls2 <fpaspa6orr<a cxeMbr u pacqer ocHoBHhrx
lporonpneuHoro ycrpofi crna soroxoilHo-orrr.rqecKo ir trunun cBr3rr).

Jla6oparopuax pa6ora l\lbi <floucx cuoco6on ynyqrreHkrfl xat
paspa6o:raunoro Soro[prreMHr,rKa).

Jla6oparopnax pa6ora J\! 4 f<Mero4raxu pac"rcTa ocHoBHbrx rapaMerpoB
III'O ITN }

Jla6opatopuax lta6ora J\b 5 <MgroAHKa pacqera r4 orrrlrMr43 a\w rapaMerpoB BoJr
onrrlr{ec.Ko it lugun cBr3ll )).

Ilonynpo. arroB rro MeroAy
rrorerrqui Kpr4cTaJrne; flB
auSQysrz l-it u 2iia 3aKoHbr
KoBaJteHTrIoit csssu B aroMHbD( xpz{rarurax; HanpaBneHHocrb 14 HacbrulaeMocrb KoBaJ
cBfl3r.L flpraHqunrr o6pasonanux sHeprqruvecKr.rx 3oH.

Pei Nq2

flpono4urcr B [r.rcbMeHHoft Soprrle.
Cu acon sapanuir (noupoctr) :

OynxquouaJrbHoe Ha3HaqeHr.re,

Sranr,r )rH3HeHHoro qr,rKJra r{ ypoBHr{ nHoft zepapxza (nxo4uuocru)
opeAcrB. flpuruaxu cr4creMHocrr.r KoH . Crpycrypa 14 KoHcrpyrrlr{t
Jra3epHbD( ALroAoB. Jla:epHue c 4eofinrnu rereponepexoAoM;
Jra3eprrbre Ar{oAbr. Yponrul r poBau.lrs r4HTerpanbHbx ycrpoficrn
oxeMore.KHlzuecrulft, oI4

uporparvnnnrd.
, gJreKTprruecxraft, Snsrauecruft,

le[trzHr-Konmorl Jllb3

llprrno4rzrcx B rrLt cbMeHHoft Qopnie.
Cnnacox s4anuir (nonpocu) :

Bzr2pr rexHorofhqecKr4x rrpouegcoB r.BroroBneHLrfl, v AenLril no oprauusa\un u
ItbmoJrHeHI4t. Bu4u tlpoa3BoAcrBa 'l e4uuu.u+rfi, cepvfiului, Nraccosrtr?. Texuo
upoqeccbl MexcoeAl,IHeuuit - o6teltsrut H nnocKocrHofi ruourax; TexHonorr4lr rreqarHofo
cBeTolBOA br; BOJIOKOHH0-OTITI{qeoKI,re cB.rr3r{. Ilyrenue MeroAbr $oprrloo6paeoBarrru
rI )mpottru[o4e-llI4croBoft o6pa6orxz. TexnoJlortur r.r3roroBJreHr,rr nnHeeK u Marpr.rrl
lllIoAOB. lfexnolorzlrHocrb x peureuzft lcaK csoficrno zs4elzfi

r4rrAr{KaTopoB.

r cocTaBHbre qacTr.r onToSneKTpoHHbD(

iLl
bIe

rft,
rft,

9KoHoMI4r{ecKIze, KarIec'rBeHHbIe Ia xor{uirecrBeHHble rroKa3areJlr4 KoHc,rpyKTr4BHofo



Blt4rr [poI,I3BoAcrBa; ocHosHofi v BcnoMofarelrnruZ npor{3BoAcrBeHgbre rr
ocHollH]ile I4 HeocHoBHbIe cpeAcrna onrosleKTpoHHoro npor43BoAcrna. Bra4u uzgettuit,
npl{MeHe)Hufl Il npel,IMylrlecrBa cpelcrB onrogneKTpout4Kpr. ,.{e(pexru Kpr.rcrarurIlqecKr{x
ro (DpeHxerno 14 rIO L[orrxv; paqrBopbr BHerpeHr4f, u 3aMerrIeHHJr; 3axoH Bon
KoHIIeHTpaquu 4e$erroB Kpl4criulJll4qecKrzx pexreroK. Xaparcrepucrr4Ka raoHnoft, KoBarreF
iueralluqecrofr cnsgeft n xpucrahlax. llpupo4a Ar.rcnepcr4onuofi, opHeHTarIr4oH
r,rHAyKrlr/oHnofi cocrauurrolpx nraral,ro4eficrBrrf cul Ban-4ep-Baalsca. Tznu
BHyrpI'I3()HHhx [epexoAoB gJleKrpotto! c IzcnycKaHrzeM r.r rorJrorrleHr.reM KBaHTSB csera, f
v pexonn6uuaqza Hocurereft sap .A?: AIruHa cno6o4noro upo6era. Bu4r,r o6
neo6parrruoro npo6ofl p-n uepexo4on; Boirbr-aMrrepHu xapaxTepr{crr4Ka p-n nepe.
npo6oe. fereponepexoAbl, I4x crpyKrrypa v ocHoBHbre HeprervqecKr4e Ar{arpaMMbr.
IIIPaBnel MzrpoenexrpoHHbre rexr
nonyflpo elraHHas rexrroJrorr{r4 r.r3r
Tosrom aJrbHbre rexHoJlorr4rz.

rrpolrexyrorrHafl arrecraqud npoxo4r4T n $opi're gK3aMeHa. Bonpocu
oxBaTbIBaIOT BCIO TeMarI,IKy, paccvorrpeHHylo B XO,4e npoBeAeHr{fl neKrlr,roHHbtx, r
u ra6ioperopHbrx sauxrnit B TeqeHve (eruecrpa.

Lo_npocsl x sr<saMeHE
(exsanaeu rpoBoArrrcf, B nrrcbMeHHofi $oprrle)
1. oprauzraqr4oHHaf, crpyKTypa npeArrpr{rrr4ft. BzAu npor.r3BoAcrBa; ocHo

BOrroMolareJrturrft npoI,I3BOACTBeHHbre rrpoueccbl; ocHoBHbre v HeocHoBHbre
OIITosne.KTpoHHOfo [pOLI3BOAcTBa.

2. l3nexrpoHr.rKa - o6nacrr uafir, TexHuKr.r 14 npon BoAcrBa; $nszuecxeu, rex
IrpoMbllrt[eHHa{ sneKrpoHI,IKa. BIa4u ias4elI,Ifi, o6lacru [pr4MeHeHr.rr u nper4MyrrlecrBa
oIIToSJIeKmoHkIKLI. Ooronrzxa v onrnoHrKa. BraAsr (pusuuecrux 11olefi;ttvJrwll, A

3neKTpoHI,IKI4; K HcTpyKULIOHHbIe LI TeXHoJr(

TKr4 BerrlecrBa B rl3AeJruf, orrrogJrerrpounofi

3neKTpoHI,IKI4; K HcTpyKUr.rOHHbre r.I TeXHOJTO

uAnuqr4srlbrs/MHoruq)aJHblc crIJIaBbl n xvtMlrrrecKlre coeAI4HeHVrI B OTITOSJIeKTpOHI4Ke.\/AnvLlrcuJrlDrs/ lvrtlur urlr.ff nbrt, ullJlil5 bt A xklNlLlqgcKlle cognl4He
[onyrrpoBoAHr{KoBbx Marepr4aJron to Mero4y.r{oxpalrcxoro.

4. ,l{e(fer<ru Kpl4crailIl{qecKI4x pelxeroK no (DpeuxeJrro u ro Lllorrxz; pacrBopbr B
3aMeuleFrl[r; 3aKoH Bonlrluaua o KoH z 4e$enron Kpr,rcraJur{qecKr4x perneroK.
B TBepJIbx Tenax; rroTeH oapbep B Kpr4oTaJrne; flBrreHvrl caMo
rereprr4uft Qyzuu; 1uzfii (fysnounue Hufl. - I-it u 2-ft saKoHrr @ura. llpz.mnu na

urroMoB cepe6pa B fepMaHr4r4 r,r rpeunnd.
5. OuroeHrre xapar(Tepracrr4

x B3ar4MoAeitcrsurr cnl Ban-4ep-B aanrca.
6' <Dopl,ra op6zr BaneHrHbx srekrponon B aroMax: s p, d, f, g - op6uraru; sar
:I,IHAqI4OHHOTO qIICJIA KPI,ICTAIINVHCCTOft PCTIETKI4 OT COOTHOIIIEHI4.f, PAA}IYCOB KKOOpAr,rHaqr4oHHoro qrrcJra Kpr.rcTarrnr4 peIIIeTKI4 OT coOTHoIIIeHI4.fl paAlIyCOB KaTLI

arrl4olla. J?acnpe4eneHl,Ie gneKTponnoft flnorHocrr.r KoBaJreHTHofi cnssu B aroMHbx
IlanpaBneHHocTb r4 Hac.brrrlaeMocTb itt csssu. llorenqzalbHrur gHepril tr B3an
3JIeKTpoFIil c rApoM aroMa; cHr.rxeHr{e ypoBHfl rroreHrlualbHoro 6apsepa B Kpr{craJrJrax. llpun
o6palonaurzx gHeprer[qecKr{x 3oH; (f4s*vecrcar npr4poAa BbrpoxreHHofo cocro.sHt4r.

7. @ynrquoHarrbrroe Ha3
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14

HVIfl.

qacTvr onl 0sneKrpoHHbx cpeIcTB.
crpyKTypa, npr{3HaKr4 pa3Burrru noroleuufi u



8. 3ranrr )Krz:lHeHHoro qr.rKJra u ypoBHrr r<oHcrpyxrunnofi vepapxnv (
onrosn0KTpoHHbx cpeAcrB. llpuana,xu cprcreMHocrr.r KoHcrpyKrlr&. CoorHolreuue
rIpoeKTI{poBaHvIe u KoHcrpyLtposaHzO onrogneKTpoHHbD( cpeAcrB. 3a4avu, qenrr r.r rexH
3aAaI-InO Ha rIpOeKTI4pOBaHLIe; KOMrrJreKCHaJr Mr4KpoMr4Hr4aTTopr{3aur{fl; cpeAcTBa
CAI]P.

9. (DusuqecKr,re npr{Hrlunbr 4e{crnux orrrooJre oHHbur nprz6opon. Tunrr
BHyI'pI'I3rJHHbx rlepexoloB oJIeKTpoHor) c ucnycKaHr,reM r{ nourolqeHzeM KBaHTon cnera. f
u penovbznarlr4r HocHT eneit zapuai riuua cno6o4noro npo6era.

10. BrmprMureJrbHbre csoficrsa cryneHtrarbx rrnaBHbx p-n nepexoAoB;
AI4aq)aMMa pe3Koro p-n flepexoAa. Bta6r o6parulroro u ueo6paruuoro npo6os p-n j

BoJrbr-aMrrepHafl xapaKTepr,rcrrrKa p-II flepexoAa npv npo6oe. OusuqecKat
cocraBJltfiolu{x o6paruoro roKap-n flepexoAa - TemroBoro oKa, ToKoB TepMorerrepa\vnu

11, fereponepexoAhr, vrx Orpymypa v ocH BHbre sHeprerutrecKze ilne
6ucrpoireftcrBlle nepeKrroqarenumni, trpoqeccoB B rereponepexorix. @l,tsrlqecras
$opvrzponaHr'rx srerrpuuecroft eu*ocru p-n nep xoAa B 3arruparcrueM Lr

HanpaBJrr3Hr.nrx; pacqer 6aplepHofi eurbcru; BeJrr{rrr4Ha au$@ysraoHHoft eurocru.
12. Bznorxpuax u yHr4rroJnrpHalr oJreMeHTHar 6aza qra$ponrx u
[eI(TpoHHbD( cpeAcrB; uaccunHah r,r aKTr.rBHaf, oJreMeHTHa-rr 6aza; uctoirHt4Kr4 r.r

lnufi.
13, Crpyxrypa r.r KoHcrpyKur{r cBeror.t:n5nrarctqtax r na3epHbx AptoAoB.

onTosner(TpoHHbD( CpeACTB; TTACCU

r,rsryrenufi.

ycureHr4e B AuoAax c rereporepexoAoM. Jla:epHrre AuoAbr c 4nofiuur,I
KBaHTOBO-pa3MepHbre na3epHbre AproAbr.

14, Yponnz npoeKrl4poBaHr4r urirerpamurx ycrpoftcrB - Jrorr,rqecKrlft, cxeuorexH
cl'IcreMoTexHIavecruft, SreKTpl4qecr<u{, (fusuuecrczfi, TorroJrorr4rrectorit, nporparrluurrfi.
L.IHrerpaur4r,r (sarou Mypa) 14 Turlbr Jrofr4Kr4 qra$ponrx Mr.rKpocxeM.

15. Buau rexHoJlorvqecKl,rx npdueccon r.r3roroBJreHua uzgettnft rro opraHr.r3 a\un LI

BbIIIoJIHe II.IqecKI4e
IIepexo.n0

15. peMrr; Ko
3arfpennerHlls olepaquff; BLIAII npor4snoAcrsa - eAuurz.rsrfr, cepui,tustit ruacconrrfi.

17. BzArt ocHoBHbD( H BcloMorareJrbHbrx rexHoJroruqecKlrx AoKyMeHToB;
'rexHOrol\,IqecKofo [poqecca - Maprxr pyrHbre, oleparlr4oHHbre, gcKt43oB. Mo4enr ynp
.KaqecTBOM npoAyKrlr,rr4 npeArrplrrTr,rr.

18. Texnonornqecxrre rrpoueqcbr ueNcoe4uu utrfi - KoMMyrarluouHbx
o6reunr,iuX lI rrJlocKocurofi ruosraN; texnonorr4r rreqarHoro MoHTaxa; cBeroBo4u; BoJro
OIITIIITC CIUIE TINHVIU CB'I3LI.

19. Jlyrenue MeroAbr Qoprr.roo6 pasonanux Aeralefi 14 ynpoqHrtrorqe-.ucronoft
J la:epnue rexHoJrorrlr.r.

IloJIyIIpolsoAHI4KoBa"fl, uleHotrHa"fl, ittt6pugnaa kt cMerrraHHafl TexHoJrog4.a
KopnycHlre u 6ecxopnycHbre Mu
JIOII{Ka; I\{rrKpocxeMbr IIa Or4IIOJrrpHbX

KoHTponllpyeMbx pa3MepoB ronororuvi or 8 vru ao 10 Hru. ToHxonJreHotrr{bre r4

yMerr

lp)ryrloBr'Ie uHTerpanbHble rexHoJlorzn. Texuonof[t r,I3roToBJIeHI,IlI JIr,IHeeK H MaTpI4II
ATIOIOB.

22. o6ecneqeHr.re KaqecrBa rasldnufi 14 gKoHoMr4qHocra onrooneKTpoHHoro npo
'fexuonoluqHocrb KoHcrpyxTopcKr4x perueunft KaK ceoftctno usqerrafi
oKoHoMIiHecKIze, KaqecrB3HHbIe z xoluFrecrBeHHble oKa3areJII,I KoHcmvKTLIBEHbre oKa3aTeJrr{ KOHcTpyKTLTBHOTO COBeprIreH
ol4creMblt noe$(fvqrzeuror n rpQ6gnanufi, KounlelccHufi rroKa3areJrb rex

ocru)
14

14fl"

Kvrir,

neHb

B;

Aa

bI;

KoHcrpylK:III4Iz. Orpa6orl(a KoHcrpyrUiiusAenuaHa rexHoJrouqHocrb; MeroA gKcneprHbx



6. IYTIEBHO.MET OAI,IqE CI{OE I4 I4HO OPMAUIIOHHOE OBE CTETIEHI4
AI,ICUUilJItIHbI

n, ocHoBHas JrrrTepaTypa:
l. Oponon, B.A. 3lexrponHari rexuuxa: yue6nnx: n 2 u. [3nerrpoHnrrfi pecypcl

a, ocHoBHas JrrrTepaTypa:

oponon. - 
rI. 1: 3rexrpoHuue npuQopbr r{ ycrpoficrsa. M.: YMII xAT, 2015. - 53

2. MnepnanoBeAeHl,Ie u texdoJlornr4 oJreKrpoHr,rrz: yre6Hoe noco6ue [3
pecypcl lB.VL Kanycrun, A. C, Curbn. - M.: HI4U I4HOPA-M,2014. - 427 c.

3. Meranrarepnanbl Il crpyKTypHo opraHr,r3oBaHHbre c eAbr Anr orrrogJreKTpoHr{Kr4
rexHr4Klr.t u uauolporoHr,rKr4 [3ner<rpoHHHfi pecypc] I A.Io. An4eena [ra ap.].- Hoeoc
Cu6upcroe orAerreHlre PAH, 2013. -- 368 c.

6) 4ono.nurrreJrbHafl Jrureparyipa :

1..{anrrAon, B. H, @usuqecKue ocHoBbr orrrosJreKTpoHuKr4: yre6Hoe
[3nerrponHufi pecypc] I B. H. Aasriaos. - Torvrclc: Toucruft rocy4apcrnenHufi yuu
cr.rcreM )/npaBneHr{ fl. 14 paluooneKrpor,nr4Kn, 20 | 0. - 1 3 9 c.

[o. Cl. I'ynnna, M. H. E(frauenro, E. M. I4saHona:.l- llp.- M.: Mocxoncruft rocy
2. ConpervreHHble npoSneuu olITorexHunu: yre6noe noco6ue [Snexrponulrfi rcll

nrrfi
-recKr.rft yur4Bepcvre 010. - 96 c.
3. I{yxauon, B. H. rexHuKa [3nerrpoHurrfi
ron, M. -fI. flxonlen. . -2011. - 640 c.

pecypcl /
TexHl4rrecKnft ynnnepcure

[yrauon, M. t. -f,xonlen.
4. OnrvqecKr.re Mr.rKpope:ouarfprr c rr.rraHrcxofi
fopo4eqxufi - M.: OI43MATJII4T,2071. - 416 c.

c frrfanrcKofi 4o6porHocrbro [3nexrponuufi
M" JI. fopo4eqxufi - M.:OI43MAT

B. A.
c.-
sufi

.H.

pcl I

B

HbIX

u
HOrO

tlepuoA[qecKHe rr3AaHr{fl :
llpoexrrapoBaHlre 14 TexHoJroftrr gneKTpoHHbx c elcrn. IS

[unauura crroxHbrx cprcreM - XK nex. ISSN 1999-7493.

flpoexrrapoBaHlre 14 rexHorrofrrr oneKrpoHHbx c ercrB. ISSN 207r-9809.
[unauura cJroxHbrx cprcreM
T)^ -,-^_^_.,-Pa4zorexruqecKlre u rerexoMuyHr,rKarlr{oHHbre c creMbr. ISSN 2221-257 4,

r) nporp arvrMHo e o becneqen ue n Vlrtr epHer-pecypcbr :

KOMIIJIEKCHA'

HHOIO T
Bo3MoxrtocrrMra o$opuneHzr npo$xruoft 14 KoHcrpyKropcrcofi
craHl{apraM ceplz'u ECKI r4 QIIIC.

n)
1.

2.
aJ.

AOKyMerrTarlurr

7" MATEPI,IAJIbHO.TEXH}IIIECKOE OEECTIEIIEHI{E ATT CqTIJII,IHbI
lrrr npe4craBreHr.rs reruprouriofo Marepr.rrrJra, rpe3enraqufi. n peQeparoB cryj

ncrlonb3:/ercr cnequanrl3llpoBaHFroe ?yAr,rropuoe o6opy.uoBaHr.re c gKpaHoM An{ npoeKrlr4
OLICTeM, llpoeKTopoir,t tt Hoyr6yrOu.

Jla5oparopuue v npaxruuecrie 3aHATufl. rrpoBoA{Tcr B KoMnbrorepHbrx KJrac
na6oparopl,Iflx, ocHarIIeHHbx Heo6xiluubrMr{ cpeAcrBaMr,r rexHr,rqecxoro r4 rrporpaM
o6ec[e.reHr.rs.
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