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l. rIEJrr{ ocBoEHIdfl [rrcur4frJrr4Hbr

I{e:Ib npenoAaBaHl4q AHcuI{[nLIHbI - o3HaKoMJreHr4e c apxr.rreKrypoft 3BC. crpyxrypofi u
QynxqnouupoBaHrreM qeHrpanbHux ycrpoficrB rparrruuoHuofr opfaHrr3arluu r{ trapan-rre-rrssofi
o6pa6orxu. 3aIIoMLIHalotuI4x ycrpoficrn Bcex ypoBHefi uaNrqrIa, uepnrpepufiHux ycrpoficre pa-:-
HbIX rI'III0B. MeToAaM rIpoBeIeHHq cpaBHI'ITeJILHofo aHaJIv3a, o6ocnoeaHur ntr6opa r{x THrroB
npu pelxeHl4t4 3aAarl co3AaHLIt MuKponpoqeccopnbrx crrcreM o6pa6orrclr raH$opuaqrrtr, a. B
cnyqae orcyrcrBu.s ueo6xoAul,tsrx ycrpofrcrB. cocraBJreHr.{e raKTr.rKo-TexHrrrrecKr.rx rpe6oeauufi
rexHHr{ecKoro 3aAaHIrx Ha paspa6orKy crpyKrypHblx cxeM HoBbrx ycrpofrcrB, eyHKrIHoHaJrbHbrx
6roxos Ir y3noB. a raKlre cofnacyrorqux ycrpoficrB. ararrrepoB. rrpueMo-nepeAarquKoB u Apy-
rr'rx. flpe4MeroM rHcIIuilnIrHbI rBJrrrorcs npr.rHrlr.rrrbr rrpoeKTr{poBaHr.rr orAenbHbrx y3noB rr
3neKTpoHHbIX CpeACTB B UeJIOM, a raKxe Merolbr ux aBToMarlr3rzpoBaHHoro npoeKTllpoBaHrrr.

2. MECTO AI4CUI4[IJII4HbT B CTpyKTypE OIIOTT BO

[ucquunnna <CxenaorexHur{ecKoe IlpoeKTr4poBaHr.re 3neKTpoHHbrx cpercrB H Mr.iKpo-
npoqeccopHblx cl{creM)) orHocl4Tcr K Bapriarr.rsHofi rracrr4 Ar{cquln}rH uo ntr6opy.

I'I:yuenue AIrcqu[nIrHr,I 6a:upyerct Ha 3HaHr{.sx, [onyqeHHr,rx rrpu u3yr{eHr.rr4 KypcoB
"MareMaruKa", "Ou3IzKa". "MareMarl{r{ecKlIe ocHoBbI vusoprraqtaoHHblx TexHo;rofnfi e npoex-
TI4poBaHIrIl 3neKTpoHHbIX cpelcrB ", " I4H$opMaIIrroHHbre rexHoJrorr.rr.{ B npoeKrr{poBaHr{r.r 3JreK-
TpoHHbIX cpencrB ".

flo-rryuaettue B npouecce u3yLIeHI4s Kypca 3HaHu.f, r4crronb3yrorcr rrpr4 r43yqeHur4 rzcur4-
nrI4H "OcHoBbI KoHcrpylrpoBaHI4s 3neKTpoHHbrx cpe4crn". "flpoercrnpoBaHr4e DneKTpoHHbrx
cpe4crB", " YnpanleHlIe KaqecrBoM 3JIeKTpoHHbIX cpeAcrB ", ilp[ BEITToJIHeHITII nrtnycrnofi
xna,rn@uraquonHofi pa6orr,I Ir B npaKTlrqecxofi ilpor43Bo.qcrseHHofi Ae{Tenr,Hocrrr.

3. KOMIIETEHIII4II OEI/IIAIOTUETOCfl , O OPMI4PYEMbIE B PE3YIbTATE
o c B o EHI{\A n.k[Cr\ r,{[r.r4Hbr (MoAyrq)

B pe:yntrare ocBoeHl.Il rucqunnr.tnrr o6yuarou{ufics ronxeH o6:ra4am cneAyrorqnuu o6ue-
upo$eccrloHaJlbHblMl4 (OIIK) u upoSeccnoHa,'rbnbrMu (lIK) KoMnereHuufl:vll B qacrrr 6asoeHx
3nauvft, neo6xoAunablx B laJTbHefiIrieu AJrs rroHrrMaHr,rr coBpeMeHHoro cocrorHrrr, npo6.neu r.r reH-
.4esuuft pa3Burr4fl. TexHoJIorI4Ir 3neKTpoHHbrx cpelcrB B rrHrepecax KoHKperHbrx pa6oro4are.nefi:

onK-3 - cnoco6nocrbro peuarb 3aAaql4 aHaJrkr3a r4 pacr{era xapaKreprrcrr4K sJreKTpt4r{ecKr4x
ueneir;

OfIK-4 - roroBHocrbro [pI{MeH.flTb coBpeMeHHbre cpeAcrBa Br,rronHeHr.u }r peAaKTLrpoBalvfl.
n:o6paxeuufi IE uepreNefi u [oAforoBKrr KoHcrpyKTopcKo-TexHoJrofur{ecxoit 4oxynreHTaulrr4;

OIIK-6 - cnoco6uocrblo ocyrqecrBJrtrb norrcK. xpaHeHze. o6pa6orxy v aHaJrkr3 nn$opuauuu
Ir3 pa3nlrqHblx HcrorrHpIKoB l{ 6a: IaHuux. npeAcraBnqrb ee e rpe6yeMoM Qoplrare c prcrroJrb3oBa-
HAeM unrpopuaquoHHbrx. KoMnblorepHbrx 14 cereBbrx rexHoloruft ;

OIIK-7 - cnoco6Hocrblo yquTblBarb coBpeMeHHbre reHAeHrlr4rr pa3Br4Tatr 3neKrpoHrrKu. r43-
Mepl4TenbHoft u err.rucJllrreJlbHofi rexHLrru. un$opnaaqfoHurrx rexHoJrort4fi e csoefi npo$eccno-
na,rlHofr AetrenbHocrr.r,

OllK-g - roroBHocrblo BHeAprrb pe3ynbrarr,r pa3pa6orox;
IIK-6 - roroBHocrblo BtIroJIH.{Tb pacrier u npoeKTHpoBaHHe 4erarefi. y3noB r.r Hro4y:refi

3neKTpoHHbIX CpeAcrB, B coorBercrBl{}I c rexHur{ecKzM 3a.4aHr4eM C I{C[Onb3OBaHAeM CpeACTB aB-
TOMaTr43arlr.rH rrpoeKTHpoBaHAq.

B peay-rrtrare ocBoeHl4t nuculrnlluHl,t o6yrarorqlrfic-a 4o,rxeH AeMoHcrpr.rpoBarb cnen)Torque pe-
3ynbrarbr o6pa:oeaHrax:

1) 3Ham:
- coBpeMeHHbIe reHAeHIrrIlr pa3Bllrzx r,ItrtfopMaraKrr rr Br,rrrucJlrrrelruofi'fexHr{Kr{: ocHoBHbre

IIpI4HIII{IbI OpfaHH3aUI4U I{ nOCTpOeHHS BbIr{I4CJIHTenbHbIX N,lalII{H. CI4CTe\it U Cerefi;
- MeroIbI pacrlera ilapaMerpoB I4 xapaKTepucruK KoHcrpyKtlraii ::rexrpoHHr,rx cpeAcrB.



2) Yuerr:
- tlpr,rMeHqTb MaTeMaTLIqecKr4e r\,{eTonbr .{n{ pemeHHq [paKTurIecKLIX 3a.4aq:
- lrcfloJlb3oBarb craH.4apTHbre IIaKeTbI npl4KnaAHbrx rrpofpaMM Anr pemeHHq npaKTr.rqecKr4x

3aAar{;

- ilpnMeH.srr, MeroAbr rr cpe.qcrBa r.r3NrepeHrltr rpu:uuecxux BeJrrrrruH.

3) B-rra4ers:
- coBpeMeHHbIMIr annaparHo-nporpaMMHbIMI4 cpeAcrBaMr.r aBToMarr43aur4u pa3pa6orxu 3JreK-

TpoHHbrx cpeAcrB:
- MeTOIaM14 3KCrreplrMeHraJrbHOfO t4CCneIOBaHrrr 3JreMeHToB sneKTpoHHr,rx cpeAcTB.

4. CTpyKTyPA r{ COAEPXAHT4E Arrcqr{[Jr[Hbr (MOAynfl)

O6ruat noeMKocrb nr{cuHrlnlrHbr cocraBnqeT 3aqeTHbx enI4HI{u.

c OAEPXAHI'IE AI4 C III4n,{I{HbI
BseleHue.
Xapaxrepucrl4Ka o6r'exra n3ylleHuq - aililaparHofi qacru MIIC. r.rx N,fecro B crrcreN,rax

KOCN{IIqeCKOrO. aBLIaUfiOHHOfO npHN{eHeHLIq. B CUCTeMaX aBTONTaTH3I4pOBaHHO|O rrpOeKTLIpOBa-

HLi.[. B cepui.trrtx ?BM ruupoKoro irpl{x,IeHeFll4s or r]epcoHaJ'rbHbrx KoN,r[brorepoB rqo yHHBep-
carrLHbIX cynep3BM. Crpyrcr,vpa afl[aparHofi .racrl4 I4 Ha3HaLreFrre ocHoBHux tpynxU[oHarTb-
HbIX y3noB. Easoesle [apaMerpbl I,t rexHl{qecKl4e xapaKTepucruxu 3BM. O6naen uHSoplraur.reft
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B MfI cl{creMe' opraHusaql{t Marlrcrpa,refi. Pa:4eleune pecypcoB. Jloxa,rsnrre. crrcreMHbre 14
BHeTIIHL{e NIaf I4CTpanu.

Jlexuus J\!l-2. crpyxrypa. $yHxuuouupoBaH'e H rrpofpaMurpoeaune MfI
Pa6oqr'ril qlrKn npoqeccopa' MuxponporpaMMHa{ ,tHTepnperarl'.s Koi\,raHA ueHrpanbHo-ro ilpoueccopa' Ycrpoficrna ylpaBneHlzt c xecrKoit u c nporpaMMlrpyenaofr :roruxofi. CroeococrotHuq rpoqeccopa. MurpoxoHrponnepu. ApxureKrypa r Sy"*u"oHr{poBaHr.re MlI. Oauo-

I'{ MHoroKpI4craJIbHbIe Mll, cexquoHHble MfI. -fl:ux MllKpoonepauurt uts orrr4ca14fr BbrqrrcJrr{-
reJlbHbrx ycrpoficre. Crpyxrypa. tpopnrar v cucreMEr KoMaHI MII rz MII cucren6,r. flporpananu_poeaune MfI.

"llercrlus ]l!3-4. Oneparl.rnua{ raM.srb
Knaccnrpux arJ's, u uepapxr4qecKar crpyKTypa naMrru. 3auouuHarorur4e

TI{I{CCKHX II NI,IHAMI4qECKI,IX O3Y. MATPI4IIbI HAKOIINTCICfi UH$OPITAqUU. BT4C
AuHaMr'rqecxux o3Y u uo4yrefi naM-srr4. 3nenaesrna s, 6.a3a u opraHrr3aqr{,
Ptl3y.

3JIEMCHTbI CTA-

CTATI,IqCCKIZX I,I

tI3Y. lIlI3Y n

"ilexqns J\b5-6. Bueuruue 3arroMrrHaroilrr4e ycrpofi crna
flpnuqnu 3arrucv 4eouunoii nn$opruaqvu Harur""to"ocr4TeJrb. pa6ora crrcreMbr ..Mar-

HurHas roJIoBKa - HocI4TeJIb" B pexHMax 3allrlca I{ Bocfrpou3BereHr4r. Mero4r,r 3afrgc14 uuspo-nofr ranSopMauI4I'I Ha MafHI'IToHocI4reJIb. Bocnpoas"aa""i. nH$opnaarlilu u rroBbrrrreHrre ee ro-croBepHocru' Haxonnrenrr Ha rn6rux H )I(ecrKrrx MafHlrrHbrx .qncKax r{ rrx KoHTpolreprr. Jla-
3epHble cHcreMbl a I'IX [paMeHeHI4e n uepnsepufisux ycrpoficreax. HaxonzreJrr{ Ha orrrrrqe-
CKI'IX 14 MafHlrroorlTl{qecKlrx AIrcKax. flpunqnnrr Bo3HLIKHoBeHra.s rlungHrpr.rqecKrrx MarHr.rrHbx
AoMeHoB (UMD floNleHonpo.qBllrarcuarl crpyKrypa u $yuxq"o"*"rr"r. 3rreMeHrbr IJMA-
Mt4KpocxeM IIaM{rIl' Crpyr<rypa IlMl-vr'rxpocxeM Lr lrraxpoc6opox. ycrpoficrno IIMA-
HaKorrlrreJlq' HocHreirn uu$opna\uv ilnfl ronorpa$uqecKrrx 3V. foirtrpa$vuecxne 3y qu6po-
nofi nnSopMarlr4rr.

Jlexquq J\&7-8. oprauu:aqnx 6e:agpecuofi u Br.rpry&rbHofr naMqrra
Cxerta u $ynxquoHlrpoBanue creroeofi rraM-f,ru. AccoqnaurBHair r]aMrm. BupryanrHar

rlaN{lflrb co crpaHl4r{nofr opranuzaryuefi v ilpv cerMeHTHoM pacnpeAeJreHr,rn. lnuanrnvecKoe Dac-
rrpeAeneHr4e rraM{Tr.r.

Jlercqllq J\!9-10. CepnfiHsre nepz$epufiHEie ycrpoficrea
K:raccutpurar\Lrfl, 14 Ha3HarIeHI{e lIV. flpo6:retrarr .".r.ru, "oneparop - 38M,, KaK qacr-

Horo cnyqas cucreMbl "qeJIoBeK - MattII4Ha"' YcrpoficrBa cqlzrblBaHar reKcron. Mero4bl pacno-
3HaBaHHq o6pa:on [eqarHblx ir pyKorlt4cHbrx crrMBo-rroe. CqurrrBaHrre rroBpexAeHHbrx pyKorrr4c-
HI'IX TeKcron' Ko4I'rpoBaHI4e reKcroB 3neKTpoHHrrx ny6rux a\uit. Ycrpoficrea BBoAa oAHoKoH-
TypHr'IX' MHoroKoHTypHbIX' nonyroHoBblx r{ IIBerHlrx l.r:o6paxenHfi. Ycrpoficrea nonyaBToMa-
rur{ecKoro BBoAa rpa$uuecxofi uusopuaqllu 4ururafi:eprr. Ycrpofic'.no 3neKTpoHHo-
:ryuenofr rpyora a cnoco6rr $opnaupoeaHux aso6paxeHu.s Ha 3KpaHe AacnJres. CrpyrcrypHaa
cxeMa u cfyHr<uuoHl4poBaHl4e reKcroBoro a rpaefnqecKofo Ar4crrJreeB. ycrpoficreo 11nocKHX
3KpaHoB' K;raccncfzxa\Hfl H ycrpoftcrno rpaSonocrpourenefi [naHrrrerHoro, pynoHHoro HpacrpoBoro. IlpuHqun pa6oru tro BbrqepqrzBaHzro.

Jlexuuq J\ t 1 I - r 2. cneqaa,ru:r4poBaHHbre nepn$eprailuue ycrpofi crna
Mo4e:rl peqH. CrpyxrypHat cxeMa aHanv3aropa per{eBofo coo6rqeuux. Crpyxrypurre

cxeMbl N SynxuproHl'IpoBaHl'Ie ycrpolicrn BBora u BbrBoAa perreBbrx cooorqeuufi. llosrnxeHue
AocroBepHocrl'I BBoAa' flepcoHztlzxauul BBoAa pequ. Vcrpoficrea BbrBora ncee4oo6reMHbrx
nlo6paNeHlrfr. fo:rorpa$uuecxne ycrpoficrea 

"uoAa-uur"oAa 
o6reuHrrx uao6paxesufi. Co:la-

Hr4e u BocnpoH3BeneHlre foJrorpaMM.
Jlexunq j\b13-14. AeroA4araqecKr.re ycrpoitcrea BBoAa _ BbrBo.qa aHruroroBofi nucpopvra_

uuu
HasHa.renr,re YBB aHaJrofoBori nu$opuaunu. Teopeua Kore:rsHuKoBa. Cxe,vrr u $vHx_ulroHHpoBautle IIAII u A{li. flpanqrznu nocrpoeHlllr u ilporpar{NrnpoBaH}re cgcreN,rbr BBo.qa -BbrBona aHaJroroBoil un$oprvrar{rrr4 B 3BM.
"lleKrrlrs J\&1s-16. Annaparypa npr4eMa - fiepeAaqu NnrpopnaaqirH
o6o6ruenHa{ crpyKTypHas cxeMa a[[aparypbr nepeAar{r{ Ar,rcKperuofi r.lrrpopMaug'.



Xaparrepncrr.rKu ailnaparypbr rtepelaqr{ AaHHE'IX. flpirHquuu opraHr43auilu Lr RracclrQuraqux
uurep$eficos. KaHansr BBoAa - BbrBoAa Ir a[[aparypa conp.f,x{eHur. MeroAsr esauN{oAeficrBr{t
3BM c nepu$epziiHtrnru ycrpoficrnaun. CvcreMa rpepbreaHrlii. Oprauu:aqus o6NaeHa Maccr4-

BaMrr raHHrrx. My:rrrr'ru:rexcnsrfi H ceneKTopnrrfi rananu. MyllrulneKcopbr ilepe.4aqu AaH-
HbIX.

Jlerqun J\!17-18. Ycrpoiicrna 3aurr4rbl or ouu6ox B nepeAaBaerraofi un$opMarlr4rl
Br.rAsr r{ [puqr4Hbr Bo3Hr.rKHoBenn-s ouu6oK B rrepeAanaerraofi raH$oplraqun. Cnoco6r,I

3aulrrrbr llH(roplraqur4 or ourz6or. flocrpoeuue o6napyxr.rBalouux KoAoB c rrpoBepKofi sa qer-

Hocrb rr rrreparr4BHoro; KoppeKTr.ipyrcur.Ix KoAoB Xouuunra l,t ur.rKnuqecKrrx. Cxenau KoAIlpy-
rcue - AeKoAr4plrorqux ycrpoiicrn.

3arc,rroqenue.

"lla6oparopnr,rii rpaKTr{KyM

Ila6oparopnaqpa6oraNbl. Osnarol,{reHr.{e c cucrenofi MPLab Supnu MicroChip An,a npo-
fpaMMr4poBaHr4-tr Mr4KpoKoHTpoJlnepon. 3auucb B [aM.srb, rrpoBepKa r.r uo4u$uKaunf, co-

Aep)KrrMofo O3Y u lI3Y.
Jla6oparopnas pa6ora J\b2. CocraereHr4e, orJIaAKa r.r 3arrycK

BbrBoAa.

Jla6oparopHa.s pa6ora Jt3. CocraereHue. ornaAKa r.{ 3anycK

rrporpaMMbr pa6omr c [opraMl4

[porpaMMbr pa6oru c ilopraMu
BBO.4a - BbrBOAa.

Jla6oparopnaq pa6ora J\b4. Cocraerenr4e. orJraAKa u 3arrycK nporpaMMbr pa6ou,r c 6e:4pe6e:-
roBbrM BBoAoM uu$opuaquu. 3agauue $uxcupoBaHHbrx BpeMeHHbx 3aAepxeK.

Jla6oparopnaq pa6ora Nb5. IzlcnorssosaHze npepbleaHlafi.
Jla6oparopnas pa6ora JVq6. Oprann:aqux pa6orst c XK At4crlneeM.
Jla6oparopHaq pa6ora JVq7. flporpanlrupoBaHl4e IIJII4C. 3naxoN.rcreo c cr{creMoii nporpartrrru-

poBaHr.rx.

Ila6oparopna-fl pa6ora Ns8. flporpalrirarrpoBaHl4e IIIII4C. llporpauvrr4poBaHrre npIrKnarHbIX
3aAart

Ila6oparopnaq pa6ora Jl{b9. flporpanauupoBaHr4e rrpoMbrrrneHHbrx KoHrponnepoB.
Orqeru no .na6oparopHbrM pa6orau vn4uBtrryaJrbHbre rr Aonx{Hbr coorBercrBoBarb rpe-

6onanu.sru craHAaproB BrfY (urraerorcx s 6u6ruoreKe. BbIBeIxeHbr B:ra6oparopralr).
3arqura BhrrroJrHeHHsrx la6oparopHblx pa6or npoBo.4rrrcr Bo BpeMr :ra6oparopublx 3a-

nxrufi rrppr BbrnonHeHHH ovepeguofi na6oparopnofi pa6orbr AonycKaerc-f, r4Merb se 6oree oA-

nofi se:aulurqeHnofi pa6orsr.

5. OEPA3OBATEJIbHbIE TEXHOJI Of VIVI
5.1. AxrueHbre r{ r{HTepaKTrrBHbIe {opmsI o6yueulrr
C qe:rlto SopruupoeaHus, a pa3BrTufl o6rueupo$eccr4oHturbHbrx r{ npo$eccuoHa;rbHblx KoN{-

nereHrlrafi cryAeHToB n yue6nou npoqecce ficnonb3yrorcr aKTHBHbre r{ HHrepaKrI4BHEIe tpopr.au

rrpoBeAeHus zattsruit (npo6:reuuoe rr3rroxeur.re yve6nofo Mareplrana. IenoBr,re u poneBr'Ie LIfpbI.
paa6op KoHKperHbrx curyaquii r.r3 AeqrenbHocrlr npo$um,uux irpeAnpr4sruit u opraHl{3aulifi) n co-
qeraHhH c BHeaynuropHofi pa6oroii.

5.2. My,rururreAlrfi nble rexHoJrornH o6y.reHun
- IlexuuouHbre 3aH.f,Tr.ir npoBoAsrc.s B MynbrplMeAuftitoit ayAr{ropull c I4cIIoJIb3oBaHIreM

KoMfrbroTepHof o BHAeolpoeKTopa r4 ay LtrocrrcTeMbl.
- Cry.ueuraNr qepe3 I4HTPAHET-cafir xadre4psr .qocrynHbr KoHcreKr ;rexuufi rr MeroAI4-

qecKr.re yKa3aHr.rfl K cPC B ?neKTpoHHoN{ Br.rAe. yue6ur,re elr4eo$nrsrrsr rr peKnaMHo-

rzHrpopvraurroHHbre Marepr.raJrbr npo$u:rsur'lx npexilplrsrufi. n opraHu:auuir.
B pauxax rucrlunrrr{Hbr Bo3N,roxHrr ee6uuapbr H Bu.qeoronSepeHunu c yqacrneN{ I{3BecrHblx

yqeHbrx. npenoAaBarelefr poccuficrux u :ap.v6exHbrx yHrrBepcureroB. BeAyqHX cneuIIaJ'IHcroB pI



pyKoBoAlrrenefi npoMbIIIrrIeHHbIX rlpeArlplrtrufr n opranu:aqufi pa3nr4qHbrx rpoprur co6crneuuocrH,
B ToM r{r{cJre BbrrrycKHr{Kon BnfY.

6. OTIEHOIIHbIE CPEACTBA AN.fl TEKYIIIEI O KOHTPOJI.fl YCfIEBAEMOCTI4,
rIPoMElItvrotIHotI arrEcrAIII4I{ flo I{TofAM ocBoEHvIflAI4crIHrrJII,IHbI I4

YTIEEHO-METOAI4TIECKOE OEECIIETIEHI4E CAMOCTOfl TEJIbHoII pAEOTrI
cTyAEHTOB

Cavrocrosre!'rbHas pa6ora cryAeHTa
I-{els canaocroqrerbHofi pa6oru - SopnarlpoBaHrre rur{Hocru cryAeHra, pa3BHTr{e ero

cnoco6Hocrl'I K caMoo6yvennro H IIoBbIIrIeHrrro cBoero nporpeccuoHaJ,rbnofo ypo"n". Canrocroq-
TeJIbHat paOora cryreHToB BKtlloqaer 3aKperlneHlle reoperr4qecKoro MareplrarTa, rrorroroBKy K
pefirznroebrM MeporrpuflTuflM. OcHona caMocrorre:rtHofi pa6orrr - r43yrreHr4e pexoueu4yeuofr
nlrreparyprr, pa6ora c KoHcleKTorr,r lexqufi u n Irlnrepuere.

lloelrureHzro e$$exu4BHocrn caMocro.f,Te:rlsoit paOorrr cnoco6creyror crrcreMarurre-
cKae KoHcynbralluu. Texyrqufi KoHTponb ocBoeHr4r Marepr{ana ra caMocro.srelruofi pa6orrr
npoBolr.rrc_s Ha KoHcynbraur.r.f,x n e $opue pefirunr_xoHrponr.

BOrrPOCbr AJr.fl CPC
1' Cnoco6r,I u npaBvlna nepeBoAa qLIceiI us oAHofi cracreMbr cqr4cJreHrrr B rpyryro.2. Kogupoeaure qucroBofi uu$opMaIILI[ n 3BM. @opuu rz Qoplrarsi 

-rrp.4.ruuJreHr.rt

rrr{cJroBbrx AaHHbrx e 3BM.
3. MaruunHr,re Kolbr r{ucer u aeitcrnunHan HITMH.
4. Alropuru onepaqfifl ]MHoxeHrrr .qBorlqnr,rx qr,rceJr.

5. Alropvrlr onepaur4r4 AeneHvfl. ABor.rrrHbx rrr,rceJr.

6. OcHoerr a,rre6prr JrorHKH. (DyHxqrau AByx apryMeHroB.
7. llpanz-ua a,rre6ptr Jrofr,rxr.r.

8. llporpaunrrrpoBaHrre o6ueua no ranrep$eficy Centronics.
9. K.naccu$nr<a\us.14uepapxrqecKafl crpyKrypa rraMsrn 3BM.
I0. 3anolrlrsarorur4e 3neMeHrEr crarrrqecxux O3y.
I 1. 3anouanaroulr4e eneMeHTbr ArrHaMraqecxHx O3y.
12. Cnoco6rr opfaHr43arlr4r4 Marpr{q rraMrrrr.
I 3. crpyrrypa rrocrpoeHr.rr r4HTerpa!'rbHbrx cxeM crarr.rqecr<ux o3y.
14' crpyxrypa nocrpoeHr4r rr'rerpanbHbrx cxeM ArrHaNau.iecrux o3v.
15. 3:reNaeurHas 6asa lI3Y.
16' K:raccu$uxalll4-s BHelrHIrx 3arloMr{Haroru}rx ycrpoficre Ha MaTHHTHET1 Hocr4rerqx.
17. flprzuqun pa6orrr cr{creMbr (MafHr4rHar roJroBKa - HocHTeJrb).
1 8. MeroAr'r 3anlrcu un$ponoir uHcf opnaaq urr Ha lrarnrarnrrfr HocrrreJrb.
19. Jla:epurre cHcreMLI u ux npr{MeHeHr4e e ycrpoficrBax BHerrrHeit nanrsrr4.
20. Onruqecxue H MarHuroorrrur{ecKue nr{cKr4. llpusuunr,r ilocrpoeHrr.s r.r MeroAbr 3arrucr4.
21. Bneuruue 3anoM[rHaroilIr4e ycrpoftcrna na I]Ml - coAep]Karrlr4x Marepuanax.
22. B3Y Ha ocHoBe rolorpatpuu.
23. Opraun:aqax 6esa4pecuoft l.r BzpryanbHoft nau.hru.
24. Ha:HaqeHne r4 KJraccr4$uxaqul nepzrpepufinr,rx ycrpoficre.

Bonpocsr K sK3anreHy
l. floxorenuq u xlaccHsraKauus 3BM.
2. Crpyxrypuaff cxeMa 3BM Ha ocHoBe npuHur{noB [x. tbou Heftuana.
3. Xapar<repncrlrKr,r 3BM. flapauerpsr oueHKr.r flpor.r3BolureJrbHocru.
4. ApuQureruLrecKr4e ocHoBbr 3BM. Cucre,vrr clrprcjleHprs.
5. ?.nenaeursr H y3nbr 3BM: Tpr4rrepbr. cvMMaropbr 14 T.E.
6. Ana,roroerrfi u uuOpoeoii npuHqranu o6padorxu lrHcpopNraur4r4.
7. O6uraq crpyrilypHa-s cxeMa rrpoqeccopa.
8. Cuure: npo[eccopa Ha ocHoBe cxeusofi roruKrr.



9. CuHres ynpaBn.f,rouero ycrpoiicrBa Ha ocHoBe cxeltrofi Jrofr4Kr.{.

10. CuHreg ynpaBn.f,rouero ycrpoi.rcrBa Ha ocHoBe nporpaMN{r4pyervofi Jrorr4Kr{.

1 1. flocrpoeHue MnKponporpaN,rM [nfl yiipaBnq]ouefo ycrpoi.rcrea Ha ocHoBe
nporpaN{Mlipyeuoil nof rrKrr.

12. Cpanueune y[paBnqloqnx ycrpoficrB. nocrpoeHHbrx Ha pinnuqHbrx rrpt4Hrlrrnax.
13. MurcponpoqeccopHbre ycrpoi.rcrna. CrpyrrypHa.f, cxeMa.
14. @yuxqurE ycrpoficrn Marr{crparlll Bblql4cJrr.rremHofi cncreMbr: [poueccop. [aMrrb.

ycrpoft crea BBona-BbrBoIa.
15. QyuxrqnoHr.rpoBaHr{e trpoueccopa: aApecaur4r onepaHAoB.
16. QyHxqnouupoBaHr.re [poueccopa: cefMeHrr{poBaHr4e naMrrr{.
17. QyuxquoHr{poBaHr.re [poqeccopa: cocraB r4 Ha3HaqeHr4e perucrpoB npoueccopa.
18. @yHxqnonnpoBaHlre npoueccopa: crrcreMa KoMaHA npoqeccopa.
1 9. Kraccncpur alq:as. Lr crpyKrypa Mr4KpoKoHrponnepoB.
20. Apxurexrypa Mr{KpoKoHrponnepoB.
21 . 3:rervrenrrr Mr4KpoKoHTponnepoB: [aM-srb rrporpaMM r4 AaHHbrx, [oprbr BBoAa-BbrBoAa,

rafi lrepr,r, flpoueccopr,l co6urufi , Molynb o6pa6orxu npepunauufi .

22. Oco6eusocru kr ocHoBHbre SyHrquu Mr.rKpoKoHrponnepoB cepnrr PIC $upuu
Microchip.

23. Cucrenaa KoMaHA MuKpoKoHrponnepoB cepnr.r PIC $rzpuu Microchip.
24. OcuoeHsre 3rarrbr pa:pa6orru ycrpoficrn Ha 6ase Mr4KpoKoHrponnepoB.
25. MeroArr r{ cpeAcrBa ornaAKr.r ycrpoficrn sa 6a:e MrrKpoKoHrponnepoB.
26. Ocuoesr r3brKa Assembler Anr MllKpoKoHrponnepoB cepurr PIC $upuu Microchip.
27. ,{uperrNnsr s3brKa Assembler In.s Mr{KpoKoHrponnepoB cepr4r.r PIC $uprusr Microchip.
28. Cucrena MPLab 4:rx paspa6orKlr ycrpoficre Ha 6a:e nrzxpoKoHrponnepon cepnu PIC

Qupvmr Microchip.
29. llporpanlrupoBaHr.re Mr4KpoKoHrponnepoB ceprrr4 PIC rpzprrsr Microchip:

I{Hrrarlr.rJrr{3 aurrr nopToB.
30. flporpalmrupoBaHr.re MuKpoKoHrponnepoB cepuu PIC $uprvrsr Microchip: o6ecneqesue

rpe6yeurrx 3a.qepxeK.
31. flporpauru4poBaHr{e MuKpoKoHrponnepoB cepnlr PIC $rapmrr Microchip:

6e:4pe6e:roBoe clrr.rrbrBaHHe cocroqHus KHonoK.

32. tr4Hrep$efic Centronics: Ha3Har{eHVe. opfaHr.r3a;rJLrfl, npr{Hu}rn pa6oru.
33. flporpanrrupoBaHue o6ir,reua no nnrepcpeficy Centronics.
3 4. K-nacclr$un arJtrs. Lr vepapxr4qecKaq crpyKrypa naMrru 3BM.
35. 3anorruHaroxrrle 3JreMeHTbr crarlrrlecrux O3Y.
3 6. 3anolruuarorur{e 3neMeHTbr AlIHaMr.rqecrux O3V.
37. Crpyxrypa nocrpoeHu.s rrHrerpanbHblx cxeM crarnqecKux O3Y.
38. Crpyxrypa nocrpoeHr4s r4Hrerp.rnbHblx cxeM AlrHaNrv.{ecKr.rx O3Y.
39. 3:rerr,reuruaq 6asa lI3V.

7. yIIEEHO-METOAI{rIE CKOE I{ I4HOOPMAUI4OHHOE OEE CIIETIEHI{E

AlrcuI{[JIuHbI (MOAyn,'I )
a) ocHonHafl Jrrrreparypa :

1. MNrponpoueccopHbre o{creNrbr l3rexrpoHulrii pecypc] : V.re6uoe noco6ue .qn{ ny:oe/
E.K. A:rercaHApoB, P.14. fpynezuxuii. M.C. KyrpHqHoB, O.E. MaprbrHoB. [.I4. llaH$rrrroB,
T.B. Pe'r'ru3eBrrq. iO.C. TarapnHoe. E.n. Yrprouoe. 14.1{. lllaryprzH: lloa o6ur. pea. A B. lly-
3aHKoBa. - CiI6. : flolr,rrexuuxa. 2012.

2. Kocnl.rqecxaq s,rreKrpoHr.rKa. B 2-r KHurax. Knnra 1 f3:rercrpoHHsdi pecypc] / Eenoyc A.tr4..

Conoa,vxa B.A.. llleeaoe C.B. - M. : Texnoc(1epa. 2015.



3. 3rerrpoHHrre ycrpoficrBa. y[paB:rseMbre KoN{nbrorepaMr{. rr He roJlbKo f3nexrpouur,lfi pe-
cypcl / Kaurxapoe A.n. - M. : lMK llpecc. 2013. -
h U.U jiriyrr.ltldglt l i lr.lry. r'u lh*ol,'l-S.iiI-!Y_$i!-.{.1+li$li]]ld

6) gonoruure!'rbHaq Jrureparypa
4. 3rerrpouuxa [3:rexrpoHsr,ri.r pecypc] : Yqe6noe noco6ue An.s By3oB / Coxo:ros C.B.. Tu-
roe E.B. - M. : fopruax rrnnr4s - Te;rexov. 2013. -
J3't1'p.;.il1ll1t;'.stq1!e$'li]r
5. Palraonro6rzreJrbcKue KoHcrpyKuvr Ha PlC-uuxpoKoHrponnepax. Kuura 3 [3:rexrpouusrfi
pecypcl / 3aeu H.I4. - M. : COJIOH-IIPECC. 201 l. -
h t tpi:,i1:uU!* d e n t l i i: ra rv. nr i b o o k,' 1 5 Ll N 5 l] 8 i.t {.}3 1 5 {i 1} . h t nr I

6. Ke.Iuen. JI.H. llpoeKrupoBaHne nerrarHbrx rlnar 4:u qu$ponoii 6rrcrpo4eitcrnyrouefi an-
naparypbl I JI.H. Ke.{uen. - M.: fpynnaLlflT,2007 r. - ISBN 978-5-94833-024-2.
7. Cantoyuurerrb rro Mr{Kporrpoqeccopuofi rexHI{Ke [3:iexrponnrrfi pecypc] i A. B. Eenoe. - 2-
e H3A, nepepa6. u loil. - Cll6. : Hayra H rexHrzKa, 2007. -
l:rtp;i-,1y,:-t,:-r".s_1s$gp{j1b;i1l}-,i:t}/"b!li}lii JS 13$!-7r-35|j*=i $7-1?fIJ.I1pj

n) uepuoguqecKrre rr3gaHrrfl :

1. Hayuno-rpaKTr.rqecxnfi xypuar <Bexrop BbIcoKI4x rexHoJrofufi>. yupegurenr OOO trp.a-
npurrl{e Ocrer, r. Mocrcna. Eecn-rrarnar rroAnucKa na cailre 1-r--i-r--}}-,_cSlffi:J:l_c_$$,1-ll

2. llpou:noAcrBeHHo-npaKTuqecKufi Nypua,r <ConpeuenHar 3neKrpoHr4Ka). I4:l-eo (CTA-
flpecc>. r. Mocrea. Eecn:rarnaq noAnrzcKa Anr cneurzanr4croB Ha *,'lvn'.socl.nr

3. floeepxnocrnrrii Monrax. tr4H$opuaur.ronHrrfi 6rcrnerenr. 3AO flpegnpurrrae Ocrex. r.
Mocxea. Eecnnarna.s rroAnr{cKa Ha caiire }:.?:._}.::rlsleg_}}l,f-sgjl,l,l

4. tr4nSopuaurloHHo-TexHrrqecKr4fi xypuan <Hoeocrr.r 3neKTpoHrrxu>. Yupe4ure:n OOO
(KOMII3JI>. r. Mocrna, 3;rexrpoHHaq iloArrrcKa Ha *.:rr.'r.r'.corlp*l"i*nlal,lU

5. flpou:eoAcrBeHHo-rrpaKTurrecKufi NypHan <Conpel'reuHbre rexHoJrornu aBToMarr43a:g.uu>s,4

BblnycKa B roA. tr4:Aarelr,creo (CTA-flpecc>. r. Mocxea.
Co4epxauru BbrnycKoB rr no.4rrr.rcKa AocrynHbr rlo aApecy: l!_\j_\.!LLl-1r

r) nurepuer-pecypcbr:
1. I4H$opuarlrroHHo-aHaJrr.rruqecxnir uenrp coBpeMeHHofi ::rerrpouurn (c no.{nucxofi Ha HoBo-
cru) fgtp;".11i:"!,_11:,$*l'f 1,SttX:

2. Hoeocrnofr u auuuu.rqecxuft nopran <Bpeur 3neKTpoHuxz> (c no4nucrofi Ha Honocru)
i:t$iiriirurg$1d!,r bclrcl: c u!il-r.:r!i!lri r
3. (De4epanr,urrir nopran: EAuuoe oKHo Aocryna x o6pa:oBareJrbHbrM pecypcaM. O6pa:onaHr.re B

o6:racru rexHIrKr.I Ir rexHoJlofvrt.h\lrs:',:tvi*rj*rr.rrili.i'ri/citl;1i{}{.,'.'* lr:lrr l.?.75

8. MATEPI{AJII,HO-TEXHI4T{ECKOE OFEChEIIEHI4E II{CUI{ilJII4HbI

Marepua,rrHo-TexHr.rqecKoe o6ecne.IeHHe .r,I4cIrutttlHHbr BKir]oqaer:
- xarbeapa,rbHbre NrynbruueAuirnr.re cpeAcrBa (aya. 331-3, 333-3, 324-3);
- 3neKTpoHHbre 3arrncu ;rexuufi (vry.nrrnueA14a-npe3eHraquu):
- o6opyaoeaHue An-rr npoBe.qeHrrr ,ra6oparopHblx pa6or;
- o6op-v.uoeaHr4e KoNrnblorepHoro Kracca 330-3 ;

- I4HTPAHET-cepeep rora,rsnofi cerlr xa$elpu c Wi-Fi po,vrepoi,r 6ecnpoeogiroro
,qOCT.Vn a H a Tepp?ITOp H H 0 Or\Ieu Ie Hlti,r r,.arf erf psr.



Pa6oqaq [porpaMMa rLIcIII4nnI4Hbr cocraBJreHa B coorBercrBr.{u c rpe6onanuslau (D|OC BO no

HarlpaBneHltto 11.03.03 KoHcrpynpoBaHl4e Ir rexHoJrorrrr sneKrpoHHbrx cpelcrB

Pa6o.ryro nporpaMMy cocraerir goq. ra$. E3CT B.B. Eerpa$on

Peqeu:eHr rnasHrrfr KoHcrpyKTop

OOO saeol <flponrnpu6op> E.B. nonqescxuii

llporparvlnaa pac cMorpeHa ra o4o6peHa Ha 3ace.4auura xa$e4pu E3CT
upororol J{l 4 or 10 aex 5r

3ae. ra$e4pofi JI.T.Cyruxona

Pa6oqas [porpaMMa paccMorpeua u o4o6peHa Ha 3aceAaHr.rLt yue6no-uerorr4qecKofr xorrauc-
CI'II{ HarIpaBJIeHLIq 1 1.03.03 - "Kouctpy[poBaHl{e r.r rexHoJrorur 3neKTpoHHbrx cpe4cre"

nporoxo:r Nt 4 or l0 aexa6 15 r.,

flpe4cegareJrb KoMr.rccrru JI.T.Cynrrcoea

Jrr4c T ITEPEyTBE PXTAEHUq
PAE O r{E rz rrp o f p AMMbr Ar4 c rlrrrr JrrrHbr (MoAyJnr)

Pa6oqas nporpaMMa o4o6pena Ha

flporoxo:r 3aceAaHu.s raSe4pu Nb

yue6Hsrfi ro4

rona

3ane4yroqufi xaSe4pofr

3ane4yrorqufi xa$e4pofi

Pa6o.ras nporpaMMa ogo6peua aa

flporoxol 3acelaHr4r xa$egpu J&

yve6nsrfi ro4

fona

Pa6o.ras nporpaMMa ogo6peua ua

flporoxon 3aceranns. xa$eaprr Nb

yue6Hslfi ro4

fona

3ane4yrouluii ra$eapofr


