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1. UEnrr ocBoEHwfl trvrcwrfrJrlrHbr

I-{e:rs npenoAaBaHuq Ar{crlunnr{Hbr - o3HaKoMJreHr4e c apxr4reKrypoft 3BC. crpyxrypofi u
$ynrcquoulrpoBaHrreM ueHTpanbHrrx ycrpoiicrB rpaArrrluossofi opfaHn3arlur4 H rrapanrelruofr
o6pa6orxu, 3arroMrrHarorur4x ycrpoficrn Bcex ypoBHefi nairasrrz, nepz$epufiurx ycrpoficrn pa:-
HbIX TITIIoB, MeronaM rrpoBeleHl{{ cpaBHrrreJlbHoro anauln3a, o6ocnogaHlar nr,t6opa HX TI4rIoB

npr{ perxeHr4r.r 3aIar{ co3.4aHr.rr Mr.rKponpoqeccopHblx cucreM o6pa6orxu uHQoprr,raqzrLl, a, B

cnyqae orcyrcrBrrr ueo6xoArluux ycrpoi.tcrB, cocraBneHue raKTuKo-TexHrrqecKrrx rpe6onaHuii
rexHr{r{ecKofo 3aAanr.r{ Ha pa3pa6orry crpyKTypHbIX cxeM HoBbrx ycrpoficrn, $yuxquoHa;IbHblx
6:ronoe u y3noB. a raKxe cofnacyrcuux ycrpoficrB, aAanrepoB. ilpueMo-nepe.4arrrrrKoB ll Apy-
rux. llpe4MeroM .4rrcrlr4finr{Hbr .sBrrrorcfl rIpLIHuI4nbr npoeKTr.rpoBaHus orAenbHbrx y3noB Ir

SneKTpoHHbx cpeAcTB B uerroM, a raKxe Mero.4bl I4x aBToMaTrr3rrpoBaHHofo npoeKTupoBaHr4s.

2. MECTO XI{CUUilJII4HbI B CTPyKTyPE OtIOtI BO

,{ucqun;ruua <CucreMorexHrrKa I{ nporpaMMapoBaHr4e lIItr{C, Mr.rKponpoqeccopoB I4

npoMbrruneHHErx KoHTponnepoB) orHocrzTcs K Bapr.rarr.rBHofi qacrra Ar4crlurrnr,rH no nrr6opy.
tr4:yuenr.re .4ucuurrnlrHrr 6a:zpyercq Ha 3HaHr{sx, nonfreHHbrx npu u3yr{eHr4l.{ KypcoB

"MareMarl4Ka", "@E3LrKa", "MareMarlIqecKrle ocHoBbI ran$oprrtaqlroHHbrx rexHonotl4fi e npoer-
TnpoBanr{rr 3neKTpoHHbrx cpeAcrB ", " tr4H$opMarl}roHHr,re rexHoJrorr4r.r B npoeKTrrpoBaHrlu 3neK-

TpoHHbIX cpe4crn ".
lloryuaeuue B rrpoqecce r43yr{eHrrr Kypca 3HaHr.{r [c[onmyrorcq npr4 rl3yqeHurl Ar4cIII4-

rrt4H "OcHoBbr KoHcrpyr4poBanr.rr 3neKTpoHHbIX cpe4crB", "IlpoexrrapoBaHr{e 3neKTpoHHbx
cpe4crB", " Ynpae:reHl4e Kar{ecrBoM 3JIeKTpoHHbIX cpeAcrB ", [pH BbInoJIHeHLrn nrrnycxuofi
rna,ru@uxaquonnofi pa6oru rr B rrpaKrrrqecxofi nporr3BoAcreeHHofi AesreJrbHocrr4.

3. KOMnETEHUUI4 OEyqAIO TIIEIOCfl , (D OPMIIPyEMbIE B PE3yJIbTATE
o c B o E H rrfl , I.vrcr\ I4fr Jrr4 Hhr (M oAynfl )

B pesynrrare ocBoeHr.rr rr4cur4nnuusl o6yuarorqufic-f, AonxeH o6ra4arr cneAyrouultu o6ue-
npo$eccraoHarrEHbrMr4 (OnK) u npo$eccr4oHaJIbnbrMu (llK) KoMrrereHrluflv,pr B r{acrr4 6asosrrx
3uauufi, ueo6xo4urvlbrx B AaJrbHeilurenr AJrt rloHrrMaHlrfl coBpeMeHHoro cocrotHl4-fl, npo6relr rr reH-

Aenuufi pinBrrrrr.r rexHoJrorurr 3neKTpoHHbrx cpeAcrB B r.{HTepecax KoHKperHbrx pa6oro4are:reft:
OIIK-3 - cnoco6nocrbro perrrarE, 3aAaqu anaJrlr3a 14 pacr{era xapaKTepr4crr4K 3JIeKTp[qecKI'IX

qereE;
OnK-4 - roroBHocrbro npuN{eHrrb coBpeMeHHbre cpeAcrBa BbrrroJrHeHus rr peAaKrxpoBaHl{t

n:o6paxeuufi n.reprexefi u ro.[,roroBKr4 KoHcrpyKTopcKo-TexHonofr.rqecrofi 4oryrreHTauI{I4,
OnK-6 - cnoco6socrbro ocyulecrBnrrb IIoI4cK. xpaHeHrre. o6pa6orxy u ananv3 un$opuauuu

ri3 pa3nurrHbrx rrcroquuKoB H 6a: 4aHurrx. npencraBrqrr, ee n rpe6yeMoM $opuare c rrcnoJlb3oBa-

uueu nH$opMaur{oHHbrx. KoMIrb}orepHbIX I4 cereBblx rexuo:rorufi ;

OIIK-7 - cnoco6uocrbro yqr.rtrBarb coBpeMeHHbre reH.qeHrrr4r.r pa3Br4Tll[ 3neKTpoHr.IKIr, Ir3-

Nrepr4TenbHoil u ssr.rucJrr4TeJrbHofi rexnur<rl. nn$opnaauI,ionHrrx rexHoJrorrrfi e ceoefi npo$eccuo-
na,unofi AeqrenbHocrl4 ;

OnK-9 - roroBHocrbio BHeApsrb pe3ynbrarbl pa3pa6ororc;
IIK-6 - foroBHocrblo BbrrrorHqrb pacarer 14 rrpoeKTr{poBaHue Aera,refi. y3noB n rvto4ynefi

3neKTpoHHErX CpeACTB. B COOTBeTCTBI{r4 C TeXHI4TIeCKHM 3aAaHr4eM C r4CnOJrb3OBaHr4eM CpeACTB aB-

TON'IATI,I3AUI4I4 NPOCKTIIPOBAHI4q.

B pe:y,rrsrare ocBoeHrl.s.qrrcqlrulaHu o6yrarorqnficq norxeH AeMoHcrplrpoBarb cneAyrouue pe-

3.vnbrarbr o6pa:onauux :

1) 3Harr:
- coBpeMeHHbIe reHAeHuIIu pa3Brrrrar raHQopMarr4Ka L{ Bblrll4cnr4re,rrnofi TexHIrKIr; ocHoBH[,Ie

IIpI'IHUIIIbI OpfaHIr3aUI4H 14 IIOCTpOeHI4-g BbIr{HCiII4TeJIbHbIX MaIIILIH, CIICTeN,I n Cerefr:

- NreroAbr pacqera napaMerpoB r4 xapaKTepl4crzK KoHcrpyKrli.rii ::rexrpoHHbrx cpeAcrB.



2) Yuerr:
- IIpHMeHqTb MaTeMaTrir{ecKHe MeToAEI An.f, pelxeHH_s [paKTLIqecKI4x 3aAarl:

- ucilorrb3oBaTb cTaHAaprHbre rraKeTbr ilpr.rKnanHbrx npofpaMM Anr perxeHr.r.s [paKTuqecKHX
3anaq:

- rrpr{MeHrrb MeroAbr r4 cpeAcrBa rr3MepeHr4s rpuauuecxux Berr4r{uH.

3) Bnagerr:
- coBpeMeHHbrMr4 arrnaparHo-nporpaMMHblMlr cpeAcrBaMrr aBToMarlr3auur4 paspa6orxn 3JIeK-

TpoHHr,rx cpeAcTB:
- MeTOnaMr4 3Kcrrepr{MeHTILTbHOfO HCCneAOBaHr.{s 3JTeMeHTOB 3neKTpOHHr,rX CpeACTB.

4. C T PI/KTI/PA I{ C OAE PXTAHI{E AL{ C III4IIJII{HbI (M OAy,Tq)

C OIE PXTAHI4E AI{ CUI4TI,TI,IHI'I
Bnegeuue.
Xapaxrepr.rcrr{Ka o6:serra r.r3yqeHllt - anilaparHoii qacru MIIC. rrx Nrecro B cllcreN,Iax

KOCIVII'ILICCKO|O. aBI4aUI4OHHO|O npI{N{eHeHEq. B CI4CTeN{aX aBTO[,IaTI43I4pOBaHHO|O npOeKTI4pOBa-

Hr{{. B cepufiurrx ?BM rulrpoKoro rrpul'reHeHl4q or nepcoHaJrbHbrx KoN,rrrbprepoB Ao }'HuBep-
ca;rlHbrx cynep3BM. Crpyxrypa anilaparHofi qacrpr r{ Ha3HalreHr{e ocHoBHsrx $yHxuuoHa;rb-
Hbrx y3noB. Easoebre napaMerpbr r{ rexHr{qecKl4e xapaKrepucrurcra 3BM. O6uen lrH$opiuaqneii

AOeMKOCTb AI{CUUnnIrHbI COCTaBr.ger 3AIIETHbIX CNUH

Pa:ae,r (reva)
AI{CUUNII,IHI'
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B Mn crlcreMe. OpraHu:aqla.f, Marr.{crpa,refi. Pa:4e-rrenue pecypcoB. Iloxa,rr,ntre. crrcreMHbre rr

BHeilIHIIe MatI{CTpaJrr4.

Jlexqns J\"q 1-2. Crpyxrypa. SynxuuouvpoBaHr{e r4 nporpaMrr,ruponanue Mfl
Pa6o.rufi ur4Kn npoueccopa. MnxponporpaMMHar r{Hreprrperaur4-fi KoMaHA rleHrpanbHo-

ro npoqeccopa. Ycrpoficrsa ynpaBneHrrq c xecrKofi u c nporpaMMupyenaofi loruxofi. Croeo
cocrosHlds rlpoqeccopa. Mxxpor<oHrponnepu. ApxrlreKrypa u $ynrqraoHr4poBaHrre MlI. Oluo-
Ir MHoroKpl4cralrbHbre Mfl. cerunoHHble MlI. -flsrrr Mr{Kpoonepat\uit Alx oilucaHuq BbrrurcJrrr-

reJIbHbIX ycrpoiicrn. Crpyrrypa. $oplrar 14 crrcreMbr KoMaHA Mll u MII cyrcreusr. flporpauuu-
ponanne MlI.

"llercuus J\!3 -4. Oneparunna.f, naM.srb

KnaccuSvxa\vs, pr l4epapxuqecKas crpyKrypa ilaMqrr.r. 3anotruuaror{ue 3JreMeHrbr cra-
Tl4rrecKlrx u AuHaMur{ecKrrx O3Y. Marpl4ui,I HaKo[r{reJrefi raH$oprr,rauuv. Etr4C craruqecKlrx Lr

AlrHaMr.Iqecxux O3Y n lro4ynefi naM-f,ru. 3:renrenrsas. 6aza u opraHrr3aqus fI3Y, lIlI3Y u
P[3y.

JIeKrIus J\b5-6. Bselruue 3anoMlrHalorque ycrpofi crea
flpuuuun 3arrlrcr4 4eouuuoit rau$oprr,raur4zr:na MarHrrroHocr{TeJrb. Pa6ora cncreMbr "Mar-

HI4THat forloBKa - HocrrreJrb" B pexuMax 3anr4ckr L{ Bocnpou3BeAeHa{. Mero4r,l 3arrLrcr4 uu+po-
nofi nri$opMalllu4 Ha MarHl4ToHocrrreJrb. Bocnpou:BeAeHlre uri$oplraqlrr4 H rroBbrrxeHr4e ee ro-
croBepHocrn. HaxonureJrrr Ha ru6rux u xecrKlrx MarHr{THbrx Ar{cKax r{ Lrx KoHTpo:r:repu. IIa-
3epHble cr{creMbr r{ rrx [prrMeHeHr{e e nepu$eptrfinrrx ycrpoficrnax. HalconureJrr.{ Ha o[Tr{qe-
cKHX Ir MafHr4TooIITHrrecKr{x ILrcKax. llpuHIlnnrl Bo3HaKHoBeHIrt ur4nuHApuqecKl{x MaTHI4THrIX

AoMeHoB (UMA) [orreHonpolBr.rfa]oruaq crpyKrypa v Qynxquoua,'rbHbre 3JreMenrrr I]M[-
MLIKpocxeM raMsru. Crpyrrypa I{M!-uuxpocxeM v nuxpoc6opox. Ycrpoficrno IIMA-
HaKoIII4reJrq. Hocureru uHQopua\nn Anfl ronorpa$uqecKr4x 3Y. folorpa$uuecxile 3Y uu$po-
nofi un$opMarlr{u.

Jlexqus J\17-8. Opraunsarlur. 6ezagpecHofi ir Br{pryanbHofi uaNrsrpr

Cxeua u $yHxquoHupoBaHrre creroeofi raMqrtr. AccoquaruBHa{ raMqrs. Bnprya:nHar
naMsrr, co crpaHr4rruofi opraHusarluefi v fipLr cerMeHTHoM pacnpeAeJreHrrr{. flraHauuuecKoe pac-
npeAeneHr4e rraMrTr4.

Jler<qurr J\19-1 0. CepnfiHue nepu$epufiHbre ycrpoficrea
Knaccu$llxa\vtrt Ha3HarreHrre lIV. flpo6neuu crrcreMbr "oneparop - 3BM" KaK r{acr-

Hofo cnyqat cllcreMbl ".IeroBeK - MauII4Ha". YcrpoficrBa cr{IrrbIBaHI4t reKcroe. MeroAH pacno-
3HaBaHr4q o6pasoe neqarHbrx rr pyKonrlcHlrx clrMBo:roe. CqrzrsrBaHne rroBpe)KAeHHbrx pyKorruc-
HbIX reKcron. Ko4upoBaHrre reKcroB 3neKTponHux ny6ruxaquil. Ycrpoficrna BBoAa oAHoKoH-
TypHbIX, MHofoKoHTypHbrx. ilonyroHoBbrx r{ uBerusx uso6paxenufi. Ycrpoficrna ilonyaBToMa-
Tur{ecKoro BBoAa rpa$uuecxofi nu$oprvraqllra 4urrarafi:eprr. Ycrpoficrno 3neKrpoHHo-
ryueeofi rpy6rn u cnoco6rr Sopuupoealu.rq r.Iso6pa)r(eHr.rs Ha 3KpaHe Arrcnnes. Crpyxrypnax
cxeMa lr $yuxquoHr4poBaHr.re reKcroBoro u rpa$F{ecKofo AuclneeB. Vcrpoficrno ilrocKrrx
3KpaHoB. Knaccurpuxa:!;r,s, a ycrpoficreo rpa$onocrpoure:refi rrJraHurerHoro" pynoHHoro r.r

pacrpoBofo. llpnHrlun pa6orsr rro BbrlrepquBaHuro.

"IIeKuuq J\!1 I -l 2. CueuuarusrrpoBaHHble nepn$epnfiHbre ycrpoftcrna
MoAe.nr, peqr4. CrpyxrypHar cxeMa aHanl43aropa perreBofo coo6ueHi.rq. Crpyxrypuue

cxeMbl u QyHr<unoHlrpoBaHrre ycrpoficre BBoAa u ssreoha peqeBr,rx coo6rueHufi. floerrureuue
nocroBepHocrr.{ BBoAa. flepcoHllrpuxauur BBoAa perrr4. Ycrpoficrna Br,rBoAa nceeAoo6r,eMHbrx
a:o6paxeHnfr. fororpa$uuecxue ycrpoficrna BBoAa-BbrBoAa o6rervtrux uro6paxeirni.r. Co:aa-
HHe 14 BOCnpor43BeneHHe ronofpaMNr.

Jlercqus Ns13-14. AeroN{arlr.{ecKrre ycrpoficrna BBoAa BbrBoAa aHaJroroBofi rau$opua-
I[vrr4

Ha:na.{eF{ue YBB aHaJrofoBoil uu$opurauur.r. Teopena Kore:rsHr.rKoBa. Cxeirasr u cpyHx-

uxoHupoBaHrae I]All u AI{lI. llplruqunrt nocrpoeHl4s pr nporpaNr\,rupoBaHue cr4creMbr BBoAa -
BLIBo.qa aHa,roroBofi aH$oplraufir{ B ?BM.

"llemuus J\b15-16. Anuaparypa rpueNla ilepeAaqrr uHrpopuauuu
O6o6rqeHuar crpyKrypHaq cxeMa annaparypbr neperaqr.r AucKperHofi uH$opnrauura.



XapaxrepucruKlr ailnaparypbl [epe.qaql4 AaHHbrx. flpauqr.rnlr opraHr.r3auurr r.r Kraccu$nraqur
r.rurep$eilcos. KaHanrr BBoAa - BbIBo.qa u an[aparypa conprx(eHr.r.f,. MeroAtr nsauuogeficrBus
3BM c nepu$epufinrruu ycrpoficrnantn. CucreMa rrpepbrBanufi,. OpraHu:aqug o6nrena Maccr4-
BaMII AaHHrx. My:mrunnexcnrrfi u ceneKTopnrrfi xana,rrr. My:mrunneKcopbr rlepe4arru AaH-
HbIX.

Jlexqnr J\tl7-18. Ycrpoficrna 3aIrIHrbI or oruu6ox B nepeAaBaeuofi unQopMarlnr4
BIzAtt u npEqI4HbI Bo3HLIKHoBeHLrs, onu6ox B nepenaBaeuofi uH$opnaaqnu. Cuoco6sr

3aIrIIrrbI Iancpopnraqlll4 or ourpt6ox. llocrpoeuue o6napyNr.rBaloqux KoAoB c rrpoBepKofi Ha qer-
Hocrb LI lrreparl4BHoro: KoppeKTr4pyroqr4x Ko.qoB XsnauuHra H rluKnr4r{ecxux. Cxeubr Konupy-
roue - IeKoAr{py}orqux ycrpoficrn.

3axnroqenue.

Jla6oparopuuii ilpaKTrdKyM

Jla6oparopriaqpa6oraNql. OgnaroureHlre c cucreuofi MPLab $upnrsl MicroChip Anr rpo-
fpaMMl4poBaHr{t M}rKpoKoHTponnepon. 3anucb B rraMrrb, npoBepKa lr uo4n$rrKarltrr co-
AepirrrMoro O3Y u II3Y.

Jla6oparopnaq pa6ora Nq2. CocraereHl4e, orJIaAKa 14 3anycK nporpaMMbr pa6orrr c nopraMr4
BbIBOAa.

Jla6oparopnaq pa6ora J\b3. CocraereHr.re, orJraAxa r{ 3arrycK nporpaMMEr pa6orsr c rropraMrz
BBOAa - BbrBoAa.

Ila6oparopna.s pa6ora J\b4. Cocranrenne. ornaAKa rr 3anycK rrporpaMMbr pa6orr,r c 6e:ape6e:-
roBbIM B BoAoM nu$ opnaq uu. 3 akasne $ zxcnp o BaHHr,rx BpeMeHHbrx 3 a.qep)r(eK.

Ila6oparopnaq pa6ora Ne5. I4cnom,sonaHne npepbreaHzfi.
Jla6oparopHa.fl pa6ora Nb6. OpraHusaqur pa6ortr c XK.4r4cnneeM.
Jla6oparopnar pa6ora J{q7. flporpanurpoBaHrre lItII4C. 3iraxoucrno c crrcreMoi.r nporpauuu-

poBaHur.
Ila6oparopnas pa6ora l\!8. flporpaulrl4poBaHr4e llJII4C. flporpaulrr4poBaHre rpr4KnaAHbrx

3aAarl

Jla6oparopnaq pa6ora Nb9. flporpanrtrupoBaHlre npoMbrrxneHHbrx KoHTponnepoB.
Or.Ierrr no -rra6oparopHbrM pa6orarr uH1uBw1yaJrbHbre rr AoJDKHbT coorBercrBoBarb rpe-

6oeaHVsN{ craHAaproB B:rfY (nnaercrc.a n 6u6ruoreKe. BbrBerrreubr B:ra6oparopzx).
3auura BbIIIoJIHeHHux :ra6oparopHblx pa6or npoBoAr.rrcr Bo BpeMr na6oparopHbrx 3a-

uxruft; npl4 BEInonHeHI4r{ ovepe4Hofi :ra6oparopuofi pa6orbr lonycKaercs vMerb se 6o:ree oA-
uofi ue:arqutleHsofi pa6oru.

5. OEPA3OBATEJIbHbIE TEXHOJIO|I{U
5.1. AxrunHbre H HHTepaKTrrBH[,re Sop*rr,r o6yueHlrr
C ue:rrrc $opnrnponaH:as Lr pa3Burprfl, o6ruenpo$eccrroHaJTbHbrx r4 npo$eccuoHar'rbHbrx KoM-

nereuqufi cryAeHToB n yue6Hou rrpoUecce uclonb3yrorcs aKrHBHbre 14 uHTepaKTrrBHbre Sopvl,t
IIpoBeAeHIrs. zaumufr. (npo6nenrHoe r43Jrolr(euue yue6noro Marepr{ana. AenoBbre rr poneBr,re r4rpbr.
pa:6op KoHKperHbIX cl4Tyauufi ue 4eme;rbHocrr.r npo$ir:rr,uux npeArrpr4stuit u opraHr43arlufi) n co-
qeraHHr.r c BHeaynr4ropuofi pa6orofr .

5.2. MynrrulreAuiinue rexHor'roruu obyueHun
- IlexqaouHble 3aHtrut rrpoBontrc-fl B Mynr,Tr4MeAufinofi ay1lLrroprrr c r4crroJrb3oBaHr{eM

KOMnbroTepHofo Br.{AeonpoeKropa u ayArrocHcreMbr.
- CryleHraM qepe3 I4HTPAHET-cairr r<a$egpu AocryrrHbr KoHcneKr rexrlufi rr Meronrr-

qecKl4e yKa3aHnfl x CPC B 3neKTpoHHoM Br.rAe. yue6Htre eugeo$n:nlmr h peKnaMHo-
llH$ opuaquoHHrre Marepr4anb r upo $ra,rrHbrx npe4rrp usrufr n opraHz:aqlrfi .

B pauxax nllcIrI4nnHHbI Bo3NtoxHrt ae6uHapbr rr BHAeoroHrfepeuurru c yqacrnel,r r{3BecrHbrx
yLIeHbIX, npenoraBarelefi poccuficxax u :apy6elxHbrx yHr4BepcrireroB. BeAyilIux c[eur4alrr4croB z



pyKoBoll{Tenei{ npoMbIIrIJIeHHbIX npeAnpl4trr4fr. u opraHr.r3aur4fi pa3nurrHr,rx Sopror co6crnenuocla,
B ToM r{ucre BbrrrycKHr.rKoe BrfY.

6. OIIEHOqHbIE CPEACTB A [rrfl TEKyTTIETO KOHTpOr.fl yCTTEBAEMOCTT4,

fI P O M E Xtvr O r{ H O ir nr r p c r A uu I4 rI o rr r o rA M O c B o F,I11VTA A r{ C qU II,T LrH bI I4
YTIEEHO-METONI{qECKOE OEECfIEqEHI{E CAMOCTO.flTEJIbHO T PASOTTT

cTyAEHTOB

CaMocroqrerbHaq pabora cryAeHTa
Ife-rn cantocrorreJrbHofi pa6orrr - $opuupoBaHr4e Jrr.rrrHocrr.r cryAeHra, pa3BHrHe efo

cnoco6irocrl4 K caMoo6yueunrc rl noBbIIrIeHLIro cBoero npo$eccnoHaJrr,Horo ypoBHr. CaNrocroq-
Tenbua.f, pa6ora cry.qeHToB BKJIFoqaer 3aKperlneHae reoperr4r{ecKoro Marepr4aJra. noAforoBKy K
pefirltHronblM MeponpnflTrrsM. OcHoea caMocroqremnoil pa6oru - rr3yqeHrre perouen4yelrofi
nl'rreparypu, pa6ora c KoHcrreKTolr :reruufi u e Irlnrepnere.

floesrureHuro eSSercuiBHocrl{ caMocrotremuofi pa6oru cuoco6creyror cr4creMaraqe-
cKI'Ie KoHcynbralluu. Teryunin KoHrponb ocBoeHr,rr Marepr{ana H caMocroqremnoft pa6omr
rlpoBoAr{Tcq Ha KoHcynbraur.rqx u n Soplre pefiruur-roHTponr.

BOfrPOCbr AX.fl CPC
1. Cnoco6rt u npaBrrna [epeBoAa qIrceJI u: o4nofi cprcreMbr cqucreHuq B npyry]o.
2. Ko4uponauue r{HcnoBofi uH$opMaulru s 3BM. @opruu ra Sopuarsr npe.qcraBneHus

rrrdcJroBr,rx AaHHbrx e 3BM.
3. Malrrannrre Ko.4br qrrceJr u Aefr,crsufl, HaA HrrMr,r.

4. Alropurtr o[eparlr4rr yMHox{eHrrr ABor{qHbrx quceJr.

5. Alropuru orreparluu AereHrd-s lBourrHbrx rruceJr.

6. OcHoerr a,rre6prr JrofrrKrr. (DyHxquu IByx apryMeHToB.
7. flpann:ra a,rre6pu rrorr.{Krr.

8. llporpaunrlrpoBaHrre o6iuena no raHrep$eficy Centronics.
9. Knaccu$vxar\afl, nuepapxr4qecKar crpyKrypa raMrru 3BM.
10. 3anouHnaroilrr4e 3JreMeHrbr crarrlrrecrlrx O3Y.
I 1. 3anolrunarorur4e oJreMeHTbr nr4HaMraqecxux O3Y.
12. Cnoco6lr opraHrr3arlflr{ Marpr{u raMsrpr.
13. Crpyxrypa nocrpoeHrrr r4HrerpanbHbrx cxeM crarrr.recxux O3Y.
14. Crpyxrypa [ocrpoeHrrq HHrerparbHbrx cxeM ArrHanau.{ecxnx O3V.
i5. 3ler,renrHas 6a^sa lI3Y.
16. K-rraccu$uxallnt BHeTuHHX 3aloMI'IHarorIIHX ycrpoficre Ha MafHr4rHbrx HocuTersx.
17. flpnuqun pa6orsr crrcreMbr (MarHr{THar roJroBKa - Hocr4TeJrb).
1 8. Mero4u 3arrucv quSposofi r.rH$opuauvu HauarnurHsrft Hocr4TeJrb.

19. Ila:epHr'te crlcrervlbl Ir ux [pHMeHeHHe e ycrpoficrBax BHerrrHefi naMqrr.r.
20. Onrlrqecrne LI MarHr.IToorITpIqecKI{e AITcKI{. flpuHqunsr flocrpoeHr4s rd MeroAr,r 3anrrcu.
21. BHeurupre 3arloMl.IHarour4e ycrpoficrea Ha IIMI - coAep)Kauux Mareprranax.
22. B3V Ha ocHoBe rolorpa$nu. +

23. OpraHu:aqnx 6e:a4pecuofi u BapryanbHofi nana-srr4.

24. Flasua.reHue r4 K:raccr4$l.maqua neplr$epzfinrrx ycrpoficre.

Bonpocu K sKsaMeny
1. lloxo:reHus ra ruaccu$rrKaurr.rr 3BM.
2. CrpyxrypHar cxeMa 3BM Ha ocHoBe rrpr.rHur.rnoB {x. $oH Hefiuaua.
3. Xaparrepilcrr4KH 3BM. llapar\rerpH oueHKH ilpor{3BonHrenbHocrpl.
4. ApuQr,reruLrecKr.re ocHoBbr ?BM. Cncreusr cr{HcJreHr.rr.

5. S.neuenrsr rr y3nbr 3BM: rpr4rrepbr. cyMNraropbr r{ T.A.
6. Ana,rorosrrfi a uucpponofi npnHquntr o6pa6orrlr uu$opMaur4r4.
7. O6rqas crpyKrypHafl cxeMa npoqeccopa.



8. Cr4nres npoueccopa Ha ocHoBe cxeuHofr JIoftrKLI.

9. Cnnre: ynpaBnqrouero ycrpoilcrBa Ha ocHoBe cxeunofi JIorrIKIr.

10. CuHreg ynpaBn-flrouero ycrpoficrBa Ha ocHoBe nporpaMMrrpyeuoli rrorr.rKr4.

1 1. flocrpoeuue MlrKpolporpar\rM nnfl ylpaBnqrouero ycrpoircrea Ha ocHoBe

nporpaMMr.rpyeuoit Jrorr.rKlr.

12. Cpaeueulle ynpaBnrroil{ux ycrpoircrB. ilocrpoeHHblx Ha pa3nr4qHbrx npr.IHIIHnax.

13. MrixponpoueccopHbre ycrpoficrna. CrpyxrypHat cxeMa.

14. @yurquu ycrpoficrn Marr.rcrpanu Bblqhcrure:nHoil clIcreMbr: npoueccop. naM{rb.

l,crpoiicrna BBoAa-BbrBo.{a.

15. @ynxquoHr{poBaHue ripoqeccopa: alpecaquq o[epaHAoB.
16. @ynxuuoul{poBaHr4e npoqeccopa: cerMeHTIrpoBaHHe naMtrlz.
17. @yuxrluouupoBaHue [poueccopa: cocraB It Ha3HaqeHrre perrrcrpoB npoueccopa.
18. @yHxquoHrrpoBaHue npoueccopa: clrcreMa KoMaHA npoueccopa.
19 . K:raccu$ux a\Hs. Lr crpyKrypa MlrKpoKoHrponnepoB.
20. Apxurexrypa Mr4KpoKoHrponnepoB.
21 . 3nerr,renrsr Mr.rKpoKoHTponnepoB: raMqrb nporpaMM Ir .4aHHLIX, noprr,I BBoAa-BbIBoAa,

raiiuepr,r. npoueccopu co6rrruft , MoAynb o6pa6orxn npepueanirfi .

22. Oco6euHocru 14 ocHoBHbre $yrixqnu MraKpoKoHrponnepoB cepr4rr PIC Supuu
Microchip.

23. Cucreua KoMaHA Mr{KpoKoHrponnepoB cepl4l4 PIC Supurr Microchip.
24. OcnoeHrre 3rarrbr pa:pa6orru ycrpoficrn Ha 6age Mr4xpoKoHrponnepoB.

25. MeroAr,r u cpeAcrBa orJraAKH ycrpoitcrn ua 6a:e MlrKpoKoHTponnepoB.

26. OcHonrr q3brKa Assembler nnr Mr.rKpoKoHrponnepoB ceprll4 PIC cpupuu Microchip.
27. .{uperruesr q3brKa Assembler rnr MrrKpoKoHrponnepoB cepnr.r PIC $npusr Microchip.
28. Cucreua MPLab 4:rx paspa6orKr.r ycrpoficrn sa 6ase nauxpoKoHrponnepon cepuu PIC

$uprvru Microchip.
29. flporpanur.rpoBaHrre MuKpoKoHrponnepoB cepr.rr4 PIC Supnsr Microchip:

uHLraw4 rrtr3aur{r n opToB.

30. fiporparulrr4poBaHr{e MuKpoKoHrponnepoB cepr4r4 PIC $upr,mr Microchip: o6ecneqenue
rpe6yeuux 3a4epxeK.

31. flporpaunaupoBaHue Mr4KpoKoHrponnepoB cepur4 PIC $lrpuu Microchip:
6e:ape6e:roBoe cqnrblBaHlze cocrotHlrlt KHorIoK.

32. tr4nrep$eiic Centronics: Ha3HarIeHlre, opfaHll3aurls. npl{Huun pa6orr,I.

33. flporpaunnpoBaHrle o6ueua no nurep$eficy Centronics.
34. Kraccu$uraryls. vnepapxur{ecKaq crpyKrypa naMsrn 3BM.
35. 3anorr,olHarorul{e 3JreMeHTbI crarrrqecr<ux O3Y.
3 6. 3anonruHarorrlr{e 3rIeMeHTbI .[I4HaNILr.Iecrux O3V.
37. Crpyrrypa nocrpoeHr4q rrHrerpaJTbHblx cxeM crarlralecKl4x O3Y.
38. Crpyxrypa nocrpoeHrzs HHTerparbHbIX cxeivl AplHalrur.recxux O3Y.
39. 3reNreurHa.f, 6a:a ll3Y.

7. YIIEEHO.METOAUIIE CKOE I,I I4HOOPMAUI{OHHOE OFE CIIETIEHI4E

Ar4 C UI4ilJIr{HbI (MOAI/rfl )
a) ocHonuas Jrnreparypa:

1. MuxponpoueccopHbre cucreMbr f3nerrpouur,rir pecypc] : Vue6noe noco6ae An.s ny:on/
E.K. A:rexcaH.rpoB. P.LI. fpyuenrlxufi. M.C. KynpHrHoB. O.E. MaprbrHoB. [.tr4. flaHQurloB.
T.B. Peurz3eBr.{q. IO.C. TaraprzHoB. E.li. Vrprovron. I,1.14. IIIarypnH: lloa o6ru. peA. A. B lly-
3arrKoBa. - Cil6. : flo:rprrexsnrca. 2012. -

2. Kocuuqecxaq 3neKrpoHuKa. B 2-x KHHrax. Ksura 1 [3nexrponuufi pecl,pc] / 5e,'royc A.14..

Co:rolyxa B.A..llleeaoe C.B. - M. : TexHoc$epa. 2015.



3. 3rerrpoHnsle ycrpoficrBa. ynpaBrqeMble KoN{rrbrorepaMrr. r{ He ronbKo f3lexrponHufi pe-
cypcl / Kaurxapoe A.ll. - M. : lMK flpecc. 2013. -
Ittl&r,tUttl.illtd!r,U11*jji1)..1,!.I:r,-qli,15S,;::.'*$l.i:l$7.!1}:85lgri

6) aono,ruure!'rbHaq Jrrrreparypa
4. 3rexrpouura f3:rerrponHr,tfi pecypc] : Yqe6uoe noco6ue Anq By3oB / Coxoroe C.B.. Tu-
ros E.B. - M. : fopauax rLrtr4fl - Te:rexou. 2013. -
|1{1.p;11;.1;'1t''lt:.s1qdt:t't1.1thr;1r.1qi,h1q
5. Paluo-rno6l4reJlbcKl{e KoHcrpyKur4tr Ha PlC-uar<poKoHrponnepax. Knnra 3 f3nexrponusrii
pecypcl i 3aeq H.14. - M. : COIIOH-IIPECC, 201 1. -
hUll@ryi:*r:k,'l 5 BN 5 1)8*i.)Uj!!l1nil
6. Ke.{uee. ,rl.H. llpoeKrnpoBaHr4e rIerIarHbIX IrJrar grx qu$ponoir 6lrcrpo4eficrnyroureil an-
rlaparypbr I JI.H. Keques. M.: fpynnal4!T^2007 r. - ISBN 978-5-94833-024-2.
7. CartoyuzreJlb rro Mr4Kponpoueccopuofi rexHHKe f3.nexrpoHHsrfi pecypc] / A. B. Beroe. - 2-
e I43A, nepepa6. r{ Aon. - Cll6. : Hayxa r4 rexHrrKa, 2007. -
It!]p;i*-l::-::1,-s_js5l_ery{]ibrfi}:}t.Luj,i}gpkl$Lr}91_351r{,1$7_l llit{J*111p1}

n) nepuoauqecKrre rr3Aanufl :

1. HayuHo-npaKrr.rqecxnfi xypnar <Berrop BbrcoKHX rexHoJroruii>. yupeaure.rrr OOO llp.a-
npu.f,rue ocrex, r. Mocxea. Eecn:raruas noAnrrcKa na cafire )-\:)_1\!:,rLcl!:rl-Jl1_fi"!$.l.lt

2. llpouseoAcrBeHHo-npaKrurlecKr.tfi xypHa,r <CoepeuenHas 3neKrpoHr4Ka). I4gl-so (CTA-
llpecc>, r. Mocxea. Eecn-rrarrra-s rolnxcKa An.s cneqlraJrr.rcroB Ha n'U1\-SogL,{g

3. llonepxuocrnrtfi MoHrax. tr4H$opMauuoHnuir 6ror.nerens. 3AO flpegnpuarze Ocrex, r.
Moc rea. Ee c nnarnafi rr oln Hc K a sa c aitr e F, -\1:, lli r il $ i cq:l] r e $ :g:l_l I

4. I4uSopuaulloHHo-TexHur{ecKrlfi xypuan <<Honocru 3neKTpoHr4xr.r>. Yupe4llrelr OOO
(KOMII3JI>. r. Mocxsa. 3:rexrpoHHar rroArrrrcKa Ha rvr.r,'lr'"*olri:\11-ioriral.rlt

5. flpousnoAcrBeHHo-[paKTl4qecKr.rfi xypnan <ConpeneHHbre rexHoJrofr4r.r aBToMarr.r3 a\nu>>. 4
BbrrrycKa B roA. I4:4arelrcrso (CTA-flpecc>, r. Mocxea.
CogepxaHllq BErnycKoB r4 rrorrrr4cKa AocrynHbr rro arpecy: ryrl:B::_ci:ir'rl

r) uurepuer-pecypcbr:
1. IzIuSopnraulroHHo-aHarrl{Tl{qecrufi qenrp coBpeMeHHofi arerrponuxu (c nognucxofi Ha HoBo-
cru) 1rtt1:: \\ \\ \\.i,{}\ r,1$1.'
2. HonocrHoit u auuturu.Iecxl4fi nopran <Bpenr 3neKTpoHr4xn> (c nolnucrofi Ha uoeocru)
h!1p:,,,rn'*'.Lu,gg1ir,rrc]eg1l u,'Ir.atier-r'
3. Oegepa,rruufi nopran: EAzHoe oKHo nocryna x o6pa:oBareJrbHbrN,r pecypcaM. O6pa:oeaHrre B

oblacru rexHlrKrr Ir rexHoJrofufi. lrllp.,'rir'inr'lrrx'.r:tilr.I"ulcilialou,""tr: rrrirr, j.l.',i5

8. MATEPHAJIbHO-TEXHUqE CKOE OEECIIEIIEHI{E AI{CUI{IJINHbI

MarepuartlHo-TexHuqecKoe o6ecne.{eHHe Ar.rcuunJrr.rHbr BKrroqaer:
- na$egpanbHbre Mynbrur'reAufiHsre cpeAcrBa (aya. 331-3, 333-3, 324-3),
- 3neKrpoHHbre 3arrr4cr{ neruui.r (uynr,ruueAHa-npe3eHraquz):
- oSopyaoeaHr.re Anr npoBeAeHr4r raSoparopHbrx pa6or;
- o6op,vloeaHr4e KoNrnbrorepHOro K;racca 330-3 ;

- I4HTPAHET-cepeep loxa,rsHoii cern xa$e,1pu c Wi-Fi , poyrepoil4 6ecnpono4uoro
ilocryna Ha reppr.{Toprcu noNreueHlri ra$exprr.



Pa6oqaq [porpaMMa AHcrIHnnr4Hbr cocraBJleHa B coorBercrBl{I{ c rpe6onanvflvtvl O|OC BO no

HarrpaBneHr.to I1.03.03 KoHcrpyrapoBaHr.re r4 TexHoJlorllfl 3neKTpoHHbIX cpeAcrB

Pa6ovyro ilporpaMMy cocraBlrrl aoq. ratp. E3CT B.B. Enrpa $on rt*/

Peqen:eur rnaeFmrfi KoHcrpyKTop

OOO sasoa <llpolrnpu6op> E.B. nonqencrzfi

flporpav rt,ra paccMorpeHa a o4o6peua Ha 3aceAaHr,rra xa$e4pu B3CT
rrporoKon llb _4_ or _10 a

3an. xa(pe4pofi II.T.Cyruxona

Pa6oqas nporpaMMa paccMorpena u o4o6peHa Ha 3aceAaHlr[ yue6no-ueroAnrrecKofi rounc-
crrr.r Ha[paBreHras 1 1.03.03 - "Koncrpy[poBaHl{e Ir rexHonorl4t 3neKTpoHHbx cpegctn"

rlporoKon llb_4_ or _10 4exa6pr- 2015 r.,

flpe4celarerlb KoMIrcc "" 1 ,4n Jl.T.Cyrurona

JII4CT TIEPEYTBEPXAEHAfl
pAE OqER rIP OIPAMMbI AI{C UI4rrnr{HbI (M OAvn-fl)
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Pa6o.raq [porpaMMa o4o6peHa ua

llporoxor 3aceAaHLIt xa$e4pu Nb

yue6nrdi rog

foAa

3ase.4yrorqufi rcaSe4pofi

3aee4yroqufi r<aQegpofi

Pa6oqa-s rporpaMMa o4o6pena ua

flporoxo-n 3aceAaHr4s ra$eaprr Nt

yue6Hufi rog

roAa

Pa6oqaq nporpaMMa ogo6pena na

flporoxor 3acerannfl. xa$eaprr No

yve6ur,rii ro4

roAa

3ane4yroruufi raQegpofi


