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L \enu u eadaqu ocnoeHun duc4unaunt
I{ennuu [petroAaBarrut .ryrcryrrrJrrrrr'r <MnrqpororrrpoJrrrepbr r.r M'rKpotrpoqeccopBr B

cllcTeMrx y[paBneHuD) TBJUITOTC':

- ocBoeHlre cryAeHTzMtr IIprurryfloB nocrpoeHnr MuKponpoqeccopHbD( crrcreM r{
oBJr4AerrEe ocrroBrrhrMn npu€uauz r{ MeroAaM}r rD( flpoer$}IpoBarnnl{;

- upuobPereElre HaBBIKoB cilMocro-flreJrruono E3yqeu[t orAeJrbHbD( TeM.rycryrrrJrrrgbl
E peltreHrrrr TtrtroBED( 3aAaq;

- npllo6pereHtre HaBbrKoB pa6orn B ooBpeMeHHbD( trHT€rp[poBasrrnrx ctrcTeMtx
nporpaMMr{poBarrrrf, Bcrpitr.rBaeMhD( Mtrr(po[poqeccopHbx cr{creM;

- npuo6pe'reHr{e HaBbrKor paspa6orxr-r amraparrro-rpolpztMMrrbD( KoMrrJreKcoB rra ocrroBe
BCTpaHBaeMbD( MErlpolpoqeccoprrbD( cncTeM.

3adaqaMu nB1nreHE,rycqfrultrEr rBJrrK)Tcr:

-Qopur'rpoearile sHarilrfi o KoHcrpyKqr.rn, apxrrrero)ape, gJreMeuTrroi 6age 1a flp]rHrll{urx
trocTpoeEE trpoMBrllUlerlEEDr ruOposrx ycrpoficm: or gJreKTporrrrbD( AarqtrKoB, Ao
trporpaMMEpyeMbD(: Jroruqecr(Ex KorrrpoJurepoB ;

- 3HaKoMcrBo c ycrpoficrnou ocHoBHbnr y3JroB rrpoMr_rmneHnbx KoHTpoJrJrepoB:
quQporrur{ Bxo,qaMrl\nrxo4arvrra, aHaJroroBBIMr.r BxoAaur,r\nrxoAaMra, KoMM)rgrrKaqr.rorrg6rMr4
nnrep$eficauu, cxeuofi rrfrTamnsu T. n.;

- poJ6 ltrrKpoKoETpoJrnepoB n. MtrKpotrpoqeccopoB B CrrsreMax )inpurBJreHlrr,
amlaparHble I{ lpolpaMMrlhre acrIeKTLI npr,r pa6ore c Ml4lqpoKorqporurepaMrr, pe11reg11e rqtroBbD(
4pr{KJra.urbD( 34Aaq.

2. Mecmo ducqunnwtu 6 cmryKrrqape OOn BO
Mecro ArlcqnrlJlrrHbr B crpyKType ocrroBrroft o6pasoearenrnofi nporpaMMLr (OOD.
,{ucqmrmHa orlrocr{Tcs r o6rsarerrbHbrM ,q{cru{rurlrnru Bapr{aruBnoft sacru 6rora

E.I.B.OA-|2 <<[mc;rqur'slsirftrlr (r,ro,uyrul)> O|OC BO uo HatrpaBneHrrro no,uoroBKrr 15.03.04
AsroMarugaqrrr rorlrloJlor[lrecrrD( flpoqecceB n' [po[3BoAcrB.

Ycnemnoe r{3rreuue Ar{cqmunrEr <Mr,rrporoHTpoJrrrepbr a Mr{Kporpoqeccop6r B

ctrcreM:|x ylp:lBJreHI{JD) qpe,ryonaraer neo6xo4nrrr 3rraur{fl 6aronrm uorilrrtrfi 1arQoplrarurcl u
BbrtltrcJlr{TeJlbHofi rexmu, poJtrr E 3HarlerrEfl rorlfoprraanuu B coBpeMerruoM o6qecrne, qoprrr
IrpeAcrtlBJleHr[f, Lr npeo6pasoBarvq unQoprrlartun B KoMtrBrorepe; yMeHrlf, rrpr,rMeHflTb
BbFIIrCJrr(TeiIbHyro ffixHilKy Mr pemeHl{r nparffIfqecKD( 3qAa% ouepEpoBarb gJreMeHTaM]r

arne6pu nortrKlt. Bl44em rraBbrKaMu pa6orrr Ea rrepcoH:rJrbrroM KoMtrbrcTepe.

[ncryn:nnaflaznpyercx Ha cneAyroqrx AEqqtrrrmna>r: <<3nerrpourKa>, <<Onercrlrorexnrmo>,
<Brrqlcrmtenblrbre .Mamlrnbr, cucreMbr u cErl4IrHeBMoaBToMarnKa), <<TexnuqecKrie cpercrBa
aBToMartr3 illura n ylrpaBnegtrfl >, <LInQopuaTtrKD).

3uanux, troJDrqenmre no ocBoeume rucrltrurtrE4 Moryr 6rnr r,rcnoJrb3oBaHbr Ha
[paKTI'IKe, KaK B ctlMocTOflTeJIbIlOM IIoptSe, TaK I'I CyqeCTBeHHO AOIIOJIHTTr 3HaHIif OT

rurcqrrIrJII'IH: <<Smllrlenrrr gneKTpoaBToMarIIKD), <AsroMarr6arlgf, TexHonor{qecKrrx
trpoqeccoB>>, <<TexmuepKr{e cpeAcrBa aBToMpTu3nrluusy, <flporparrnrupoBanze KogrpoJurepoB)),
a ftmxe IIpI{ ocBoerilrtr qporp:lMMbr rro.uoToEKE.

3. TpedoeaaunKpe?ynbmamtrJnoccoe*uflduc4unnunu
I4syYerue ArrcunrrJrunbr IratrpaBneHo ua ![opunpoBanrre cne,qlroqgx KoMrrererqtrfi:



@opnry.rrnpoBra KoMtrsrenq[n

Cuoco6nocrbro K KordrvryrruKaqnu

PYCCKOM I,I UHOCTPAHIIOM .f,3bIKZIX AJI' PEItrEEIT' 34AAq MEXJII,ITTHOCTHOTO }I

Cnoco6nocuro K caMoopnann3

Lnbre rcoMrrererrqm (O
Cnoco6uocruro pertrarb cr
AefreJrbHocrtr Ea ocHoBe rnsoprvraqr,ronnoft E 6r6rmorpar[rsecxoft
XYJIbTYPEI C ilPIIMENCHtrEi{ TTQOPTUAqZOHHO-KOMIVTIIIIKAIUIOHHbD(
Texnonoruft tr c rreroM ocrroBrrbD( rpe60nanuft ,.rr60pln,ur10ruofi
6iesonacuocrll
Cuoco6nocrbro trcnoJrb3oB
TexrroJloruu' TexH[Ky, trptrKJra,Erbre trporyaluMBre cpeAcrBa trpII peltreHrr{

cnoco6uocrrp onpeAen{Tb HoMeH*Jrarypy flapaMErpon- npoayxra'n-
TleXHOnOn4lIecKID( rlpoqecgoB ee I43rOTOBreHI,ls, rroAJre)KaIr{D( Konrporro u
rcMepeHl'fio' ycraHaBJlrDarb oIruIMaJIbHbre HopMbr rorrHocrr{ nporyKqr&r,
uruepenzfi u AocroBepHocrr,r KoHTponr, paepa6ar.rlBaTB JroKanEHbre
NOBEINqHbIE CXEMhI I{ BEINOJIII'ITb NPOBEPKY }I OTNAAKY C}ICTEM Ir CPCACTB
alBToMarIBaIWt rexHoJrotruqecK{x qpoqeccoB, KolilpoJlt, Ar,rarHocTr.rXl,
urcnr'rraHxfi' yIIpaBneHI{t qpoqeccaMn, X}BHoHHETM r[tr(JroM npoAyKrl]il4 [r ee
KAqecrBoM, a rarorce rD( p@Morrr u en60p; ocBarrBarb cpeAcrBa o6ecneqeruar

B pesy:mrare ocBoe'trr Alrcq'rxJxr''r cryAerrr A'JDK.H:
3.l.3namt:

- ocHoBHbre noHf,Tr,lf, I4 MeroAbI Ananrkr3a Snercrpr{qecrcrar qeneft, B qacrrrocru:
- 3aKorrbr Orua",(:ro.ym-Jlerqa, KupxroQa;
- ocHoBlr pacqera nr{HeforlD( rlenefi nocrorHHoro roKa;
- ocnoBnbre rr{n6r nolylpoBoAHlrr(oBrrx npu6opon;
- srreMeHTbr o6ognaqrlnrafi srreKTpouuFrx yc'rpoficre;
- Teopurc prlon ll ralpMoHr+recrufi ananus;
- ocHoBEI rloflpoeHr{fl I{ apxr{TeKrypy coBpeMeIrHbD( BclpAlBaeMbrx MrtrcponpoqeccopoB (MIT) ra
Mr{rqpoKonrpoirnepoB GUK) ;
- MeroAEr npoeKTripoBaHrlff Mlrrponpoqeccopuhrx cr4creM (MIIC);
- cpeAcrB paspa6orru u ornaAKnMIIC.

3.2. Vmemt:
lpI,IMeHsTb MaTeMAT[qeCK]re MeToAhr IJrr perrpHr{r npnKJraAr{Erx 3aAarr gneKTpOTeXH]1Ir(}rVl

9neKTpoHIIKlr, B qacTtHocTl4:

- BbrnoJrHlrTE pacrreT MHOnOKOrflypHbrx 3nerflpr{qecKr,D( rleneft;
- pemarb 3aAaq Ha np€AerbHo Ao[ycrrnMBre pexnMhr rro mKy r4 MOTqHOCTIi;
- npr'rMeHrrb ilpaBuna Knpxro$a Ana qeneft c HecKoJrbKr.rMkrysnau4;
- Soprvrzponarb gneKrpoHnbre cxeMbr no 3aAaHHErM napaMerpaM;
- IBMCPf,Ts HANPflXEFII{E I{ TOK B PqUIbHbD( SNEKIPOHIIbD( IIEIIf,X;
- oqenrrBarb norperuHocrr rasuepeHrni u pacqsToB;
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- np[MeHtrb Ml'lKponpoqeccopHble KoMrrneKTLI I{ MK pa3nrlHbx cepwirnpx npoeKTr4poBaHr,ru
MIIC;
- peltrarb Borlpocbr oHcreMorexHl{rrecKoFo I{ cxeMorexHrrqecKoro flpoeKTr,tpoBaHr&t MIIC paanuunofi
ronQnrypaqr.rz;

- parpabarnnar; nporpaMMnoe o6ecneqeHr,re MIIC:
- npnMeHsrb armaparHo-rlporpaMMHbre cpeAcrBa orJraAKr{ Ha BCex granax xr,BHeHHoro Iumra
MIIC.

3.3. Bnademt:

- MeroAaMI,r pe[reHur ocHoBHbrx 3aAaq 4rr nranefinux qenefi;
- MeroAaMn pa60:ru c coBpeMeHHOfi elerrpormo+rsMepr.rreJrEHoft armaparypofi
- HaBbIKaMu npoeKrlllpoB,aHlrtt, nporpaMM]Ipo BaHr4s, [I ornaAKr4 MIIC.

4. Cmpyxnypa u codepucanue ducqurutunot
4-r. Pacnpede,eaue mpydoeilKocmu a s.eJrtacax no eulotv aydumapnort u

caJ|tocmoflmettaofi pa60mot ctnydenmoc no ceilecn pult

Celrecrp

Kormqecrno qacoB

(Doprr,ra

IITOTOBOTO

KOrrTpoJrt

Tpy4oeuxocrr,
g.e.y'qacu

B rorrr trlcne
AyAuropnrx

Carvrocr.
pa6orrrBcero JIerqd JIa6.

pa6.
8 5/180 l4 4 2 8 r57 3KsaMex

Ifroro: 5/180 14 4 2 8 r57 9

4-2 Pacnpeduteflae sudos yqqfiHoil paflomu a ux mpydoenKocmu
no

Ns
pa3-

Aena

lFlanaenonanue pa3AenoB
Kornuegrso qacoB

Bcero Aypropna.e
pa6ora

Bneay4.
pafiora
(CP)JI TI3 JIP

I MIIC B coBpeMeHHoft TexHurce, rulacc4Qrara4lr,
cQepn npuM:eHeHnt

17l 4 8 2 157

Ilmozo: r7l 4 I 2 157

Teilamuqecxufi nnaa no eudan yqeftnofi denmenoaocmu

trOraccnQuxauur MryporpoqeccopubD(
cIrcTeM, ocEoBHbIe trpotr3BoruTeJltr

CQeprr 14 oco6ennocu,t uprlMeueurry

Cucreua KoMaHI, crpyrffypa
flporparvqcr, nacrpofua gTeKa U
[opToB, 4prrMepBr [porpaMM.

l4rreparrurnar
npe3eHTaI${t



Ilparrurecrcne (cenmrapuole) 3anflTlrfl

Ieua trparrf, qecKoro 3ansrf, fl
KnaccllQrraque npeprmanufi_\,.il/utaqrtnnaruul flpepblBaliltr H ncrrnoqerrrafi.
O6pa6orra trpeprrBarruft n peanrHoM r{ 3arrlt4ueHuoM

Aprurrerrypa MK, ocnoBiluuilf, na Koruerrrum
pa3AeJrbnbD( rrrtrH u o6nacrcfi traMflTrr AJrf, ,uztrrnbD( u

Jla6oparopmre saHflTtrfl

Terra nparrnqscKoro 3anf, Tf, fl
flpmuep pa:pa6oucn MuKpotrpoqeccopuofi crrcreMbr.

CatrrocroflTsrrnar pa6ora cayAenTa

Pasaefl
AtrCqtrrurEHbl

.Nb

nrln Teua n nna CPC
Tpy4oeru-

ItOCTb
(n.racax)

Paraen I
I flpnraeueme MurpotrpoqeccopubD( crrcreM B

conlreMengofi rexgme
t7

2
K-naccut[rxaqua MrrKpolpoqeccoprrbD( crrsreM,
ocHoBnbre qpolr3Bo.ryTen{ MrrKpo[poqeccopoB, cQeprr
nprrMeEerrur.

20

Paraen 2

J

Taftuep-cuvruol. Ha nprnrlepe Mx{ponpoqeccopnoro
ceueftcrna AV& [prurqun pa6orrr, o[ricanr,re g_

6urnrx u l6-rn 6unrrm raftirep-cuerrrrrKoB, orrrrF:ru.fl.,
xaparcepEcT4ctr, UpolpnMMtrpoBaHtre.

20

'4

Tafuaep-cverwmn B pextrMe IIII4M. Ha nplnrepe
MtrKporpoqeccopuoro ceueftcrna AVR, trpuErllur
pa6orrr, npolpaMMlrpoBaur.re. Cucrervra KoMarrA,
cTpyKrypa npolpzlMMbr, racrpoftra creKa ll noproB

20

Parae.rr 3

5

Mrrpoupoqeccophr AT9IRM9200, o6rop,
apxflTeroypa, penrcrpbr o6qero Ha3maqeurrrs,
oprarrrrs:utri.f, crer4 cr{creMa upeprnanrafi, [oprbr
BBOAa-BT'rRoAa"

20

6

flpnrreprr trpilcrrlrecKm ctrcreM, nocrpoeHEr'nr Ha
ocuoBe MrrKpoKoETpoJrrrepoB apxnrercrypbr ARM:
MOBI4C-T (ARM7), BI4II-MK (ARM9). Cpe4crua
parpa6orru nO Nw MraKpoKorflpoJrrrepoB c
apxurerqpofi ARM7, ARM9.

20

Pasaefi 4

'l
Yponml ryleAsrpBJrentrfl ilfrEpoqpoqeccopnon
cr{creMbr. Sranrr parpa6orxz Mr.rKpotrpoqeccopnofi
cficreMbr. I4cro'*tw1rllr omn6or frpn paspa6orxe n
3KCluryaTaqr.ff.

20

I Mero.6r Koppexq[a armaparrro-trporpaMMnsD( c6oes. 20

lfroro: t57
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5- Rypcocue paootmot - ne npedycnompeHbryqeftnun MaHoJtt

Temot Koumponbnofi paflomu :

l' oop"Aeo""I{e Mr4Kpotrpoqeccopa, M}r{porpoqeccopgbD( cpeAcrB, M}rKpoupoqeccopuofi
CI{CTCMbI.

2- Marrnrnrrr,rii Tultr(T, Marrrpfirrrnrff ryilon.
3. Tmora-s crpyrrrypa lrnlpoqpoqeccopa.
4. Aprarlruenuco-rroruqecKoe ycrpoficrno (AIry), Qynr,u.rr AIry.
I Knaccrsmarllrf, MnKporrpoqeccopo", o6oa.r.rp"r""eHrfl.
6. orrnrqrremsnrre oco6emocm RISC o*tEoopoq"ccopoB or GISC.7. Ycrpoficrno ytrpaBneunrr (yy), Qyroqlr yV.
8. Crex, yr@3areJrb crera, npzrr4m pa6omr creKa.
9. flonrrrae nnnepQeftca uro4a./nnrnoAa B Mr{Kponpoqeccopnoft Texrrr4Ke.
I 0. CraflrsecKue 3atroMrluzlroqrre ycrpoficrna.
I l. MrucpocxeMbr tr.MflTu B cocrirBe MuKpotrpoqeccopuofi ctrcTeM'r
12' flocromm,re 3arloMrlHalorqtre ycryoficma (tByj: o,4roKparrro trporpaMMtrpyeMbr fl3y,

MuoroKparu:o rporpaMMrrpyeMrre II3y.
l3' flocleloBaTeJrbHocrb pa6orrr M[Kporrpoqeccopa (is0s0) c rcrroJrb3oBaHr{eM

yrrpoqeHrrbrx crpyKT)?rrhD( cxeM yy, AJTy u rzuonofi crpyrcrypbr MrKpo4poqeccopa
Ha rrpuMelx) KoMaffrr: ADD A,M. llcxo,urbre Aarrnbre: A : 5lu H : i6h, L : l5i,
(H,L)) : 4h,PC:0023h.

14' MexarmsMrJt peaJu3aqru [onrpolpaMM B uarmnuroft [polpaMMe, peaJrr3aqgrr
ycJroBHBD( u 6esycnourrD( trepexoAoB.

I 5. lgamrvecKtre 3atroMuuarorye ycrpoficrna-
16- 3anoumarcrqtre ycrpofiurna c npotr3BoJrbnofi nrr6opxofi
17. 3nerryFrecrur crr.rpaeMbre II3y (EEPROM, FLASO.
1 8. Ilpeprnturne, o6pa6orwaK rrpepr-rRarrze, pa6ora MrrKporpoqeccopa.
19. Ilosrrue urrfiEbr B lfirr(poqpoqeccopnofi TexHuKe.
20. flocneAonatreJnur,rfi rnrepQefic. Ocnosmre oTJrgrrtrfl uocJreAoBaTeJrb'oro rurTq) $eftcaor [apzuurenbuoro turepQefi ca.
21. Murqpotrpoqeccopnbre r'rrrrq)Qeftcrr: UART, I2C, SPI. Conpxxerure MlrKpoKoHrponJrepa

c uepuQepdiEEn'In trETerpaJIbEEIMu cxeMaMtr c [ctroJrb3oBanrreM gTrD( rrrrrepr[eicon. 
-

6. OfipaeoeamutbHue mexuoJtoznu

B upoqecce ocBoexllff Ar,IcqurrJmnu <MrarpoKorrrpoJrnepbr tr MnKporrpoqeccophr B
cEcreMax yIIpaBneHED rrctroJrb3yrorcr cneAyrorrEe o6pasonareJrbrrhre rexuonoru4: JleKrrtru,
trpalcrFrecKlre 3aflxr[ . ciMocrotreJrbHaf, pa6ora cryAeEToB, sdltxrrls, trpoBoArrc, B
roru6neqpoBauuoM Qopruare.

Heo6xo4nuo Ec[oJrb3oBarb arrlrBrrBre r.r r4rTepaKrr{Brrrre (fopurr o6yvenur (pae6op
KorilcpsrrrED( cwryatqnfr o6cy44erue orAeJrbnbD( pa3AenoB l[acqznrunrrr). B coqeranuu t
BEqrylETopHofi pa6omfi gro cnoco6crnyer Soprrr4ponanmo tr pa3Bnrtrro upoQeccuogaJrbHbD(
rraBbrKoB o6yvarorryxce.

,{na:arqpennenux snaHrtri cryAelrroB rro Ka}r(AoMy pa3AeJry Kypca <MraxporoHTpoJrJrep6r
I{ M}IKponpoqeccopl;r B c}rcreMar( yflpaBnenroD) rrpoBoAf,Tcr na6oparopHhre 3arrflTrrrr, rleJrbro
Koropbx frBItflsflct @opwporanne HaBhIKoB caMocroflTernnofi pa6orrr oo peme"n"o 3aAaq.

7. oqenowute cytedcmea dru merEt4eeo Kouryponn ycnesaeJrrocmu, npoJwetgtmounofi
ammccmnquu no umozanu ocfioeHun duc4urutunot uyuefiao-arcmodwtecKoe oftecnerteuue

c aJnocmoamc,nano fi pado mu cnqldenmo e



TECT IbT

1' Iro vua'y flonowtnx uumcqronb^btJc cxeil 6nq s lnu(ponpotlcccop*orn KornrureKme
p a3ruqaro m Jaarqtonp o4ec cop b, :
A) o4rroranaJrErrEre, Mrrororarrarrbr{bre r{ M*oro*aHarrBrr're ceKrlr{o'Hbre;
E) ororoa4pec*Bre, MHoro4Apec'hre r{ M'oro4[pecrrhre ceKrIroHHBre;
B) oporgncrarrbrrbre, Mrrororpucr.rrbrrbre tr Mrrororgrrcr:rJrbHhre ceKrltrorrHhre;
r) o4uopaspryrrrxre, MHonop:Bp{rcre tr M'oropr*p{rEre ce*ryoHHhre.

2' Cucmawa xonaud, munb, ofipaflamotBoenux daaaotx, petcuJnu adpecaquu u npu4qunupaflomu Jfiurcponpnqeccopa - smo:
A) Marpoapxurenypa;
E) Mulgoapxureruypa;
B) Mrnnapxnrerrlpa;
f) MonoapxrrerTypa.

3. C nonor4bn qezo .Dturfponpoqeccop
cucmgnu?
A) c noruorrtr.ro rrrntflbr AaHmD(;
E) c uouonFro rrrlrrbr a4peca;
B) c uorraorqbK) mr{nbr yflpaBneHr.rr;

xoopdunupyem padomy 6cu ycmportcrns quepocoil

f) c nouonrr'ro trosrorrr'oro 3auoMrrrr:lrcqero ycrpoficrBa (rl3y).
4. Vmo nazweaemcn Beodoly'eueodom (BB)?

A) nepe4aua AaEHED( Mexly trpoM 3BM, Brrroqaro@r,r e ce6s MuKponpoqeccop E ocgoBrryro
rl€lM.ffrb, u BrIeIrrHlIMIt yc
E) parpaagocrbro, T.e. M o,ryoBpeMeEno o6pa6anmaeMlx .ru,orrnbD(
pa3p{AoB;
B) a4pecarsefoG traMflT[, n rolopofr HaxolFTcfl oKonrmreJrbsr-rfi ncnorrrnrernrrfr 4Apec;
I-) none rraMflTE c ytflop{Aoqenuoft uocneAoBareJrbHocrbro sarrr4crru nrr6oprur mr6opruaqns.5. vmo nannemcn cmpyr<mJ/pHbrJv eneMeumow eopnama nofuofr rcoyandu?
A) Perzcrp;
E) Aapec rvefucn;
B) OnepaHA;
f) Koa orepaqwr 6OfD.

6' emo npo4edlpa uJru &eDJa npeofipasoeaaun unQopma4uu o6 onepande e e?o
ucnoJr n anteilo nufi u)p ec.
A) Pexrmrl Ko,rypoBanrrr tr:lMflTrr;
B) Pexuna 4Apecaqru raMrrr{;
B) Pexuu r[opl,rara raMrrn;
f) Peruu o6crryxmumx traMrrr.

7. Oilnwn us cnocofloc ofiJaeua noJnf,mu K firctauu.DtycmportcmcatttoJwemct:
A) Pexonr uprMoro Aocrytra K naMflru;
E) Pexana Qoprraupona'r,rr c'rrranoB rrpepErB{lHnfi n narraxrr.r;
B) Pexoru trporparr,rrtrroro yfipaBJrenr{r rraMrrrbro;
I) Pexonr o6cnymanux raMflrtr.

8. Ronnudu pocnpedaunm: no eynx4uonanbuoJny Hnsuaqeuttro,
o6pa6omxa daautu:, nqedauaynpanreuufl u .....
A) 6es aApecgoe;
E) o.uoaapecnoe;
B) 4onoruurermuoe;
I).pyx44pecnoe.

nepedava daunu4

9. ....' Murqronpoqeccopbt' I Komopbtx flavaro u KoHeq abtnonfleHun onepaquil solarorrrcfl
y c mp o ilcme otv y np fl eJre H un
A) YromepcilrrbHrre r\{qpotrpoqeccopbr;
E) IluQposbre Murpotrpoqeccopbr;



B) Acurxponubre Mr,rKpotrpoueccopbr;
f) Cnrorponnue Ma{po4porleccopbr.

10..... - iloqtm 6wmn nptorcHeflu dtu peraeuufl taupoKoeo
eQ$exntuenan npouzeodamanbuocmb ana6o ?aoucam

,fpyza patnoofipaznux udav (ux
om npofinantnort cnequeuxu

11.
blx
bre

3Acqem, nanpurtep, J*Jampuqwux nemodoc ux SwnonHeuufl.
A) coplr;
B) br:
B) IIU Qponhre MrrKpoqpoqeccopbr;

D Cueru eccopbr.
I2...... - u ynpaaurcqee ycmpoilcmeo, nunonnennoe cucnonb3o$aflue*t mgcilonoeuu EnC u o6nalant4ee cnocohnocmwo Bbrnonuflmt nod

npoepoJlJJlt tbujt odpaflomE uafiopmaryuu, sontoqan eeod u eueod
unQopnaqaa, 4p u nozuqecK, onqpaquu u npuurmue pearcnufi-
A) Ilpoqeccop;
E) Murponpoqeccop;
B) Konrporrrep;
f) Mncpororrrporrnep.

13' '..... - ?mt Jnurqronpoqeccopuoe ycmpoficmuo opueflmuponauHoe He flo npouzeodcmeogbtvtrcilerruil, a na peonusa4un sadaauofi Qynxquu ynpauteuun
A) Mruru-3BM;
B) Mmcpo-3BM;
B) Korrponnep;
f) Mmcpororrrporurep.

14. IIo xaxofi ruuHe nepedatomcn nutab ot*odaorc cuzuaJ.b, Jjturfponpo4eccopa?
A) IIIuua yqpaBneHr{r;
E) ITInsa AaHHRrx;
B) Ilhrna Mpeca;
f) 34ecr Her Hyxoofi rourrr.

TECT }Ib2

15. Vmo nennemcfl eoarcnoil xnpaKmcpucmuKofr xouandu?
A) Ooprvrar;
E) flpoqecc;
B) OyHxquouaJrbroe Ha3uaqeuue;
I*) A4pec.

16. Kaxort us odnofifiyxe ofiosnawrcmcnpazpndaocmt MII?
A) m;
B) a;
B) r;
DZ.

17. .... ?mo &btttucJrumerbrurn uru ynpaannn t4an cucmajta cbtnon1eqnan fla ocnoce oduozo tutu
HecKonbKlf,r MII coilepucauqan EnC nocmonnuofi u onepamueuofi nartnmu, EnC
ynpasJreilun eeodou u eweolotw unfuopno4uu u ocnar4euaan neoftxodurtutt nepueepufrnow



oflopydoeaHueJw (lucrutefi, neqamanulee ycmportcmno, HaKonumenu fla rtazuumHux ducxax
u m- n.).
A) Ynunepcarrbr{Hre - OBM;
E) Mrurz-3BM;
B) I{nQpoane - O.BM;
f) Muxpo-gBM.

18. Vmo ocaa,toem E,WPilp?
A) Ba:a
E) Bror ecr'a;

B) Enor

tg. 
epbrBilutrr pa6orrrpemcrpa.

A) Bnor 3an[rrnr nayrfrr4;
E) Easa 3arryrrrr [pepFrRiurrr1{;
B) Enor 3arqrdrbr npoqeccopa;
f) Basa 3atru.rrbr trpoqeccopa.

20. Vmo osnaqaemE(j?
A) Bnor ctrFxpoEn3arlrur;
B) Baaa cr{Hxponr{3 a\fin;
B)BepuouAnE;
f) 3aecr Her npaBrurbubD( orBeroB.

21. Vmo oswaqaem EJ/@I(A?
A) Enor yrpaBneunr QopuarnpoBaHueM KoAa a,qpeca;
E) Bnorc e
B) Baea r *n."u,f)Bror n

22. Vmo osua.taem E tsB?
A) Bnor< yfipalJreur[f, BbmoJrrreHr,reM BBoAoM;
B) Bnor ynpaBJreuur ssoAa./sbBo4a
B) Bnor ynpaBJreruir. BuiprryaruHoro BBoAa;
f) Bnor ylpaBJreHrr fr Bnryurunoro BhrBoAa;

23. Vmo osflavaem EJTIK?
A) Elox ytrpaBneHur trocJreAoBareJrbHocrtr KoMaFrI;
E) Bnor ytrpaBJrerrnfi trpepbrBagr{fl KoHTpoJUrepa
B) Bnor yrrpaBneHrrf, 4poqeccopa KoMaHI;

Q Enor ylpaBnennr raMflTtr KoMzuu.
24. Vmo osuaqflem EYBO?

A) Enox ytrpnBJrenzs BBoAoM oleparym;
E) Baor ytrpzlBJrerrr{rfi BbrBo.{oM otrepaqry;
B) Enox yrpaBnentrf, Bnpryarrbnofi oneparlm;
f) Enor 1yqpaarrcHuir BbruoJrneur,reM orepaqlrfi .

25. Ven xapaKnelru?yemcn MII?
A) Pexmraorra Ko,ryrpoBilurrf, naMnrr,r ;
E) Bno4orra\Buno4orra;
B) Tarronofi qacrolofi, Paspr,ryocrbro.
f) JlorzuecKr,rM ynpaBJreur,reM.

26. B o6r4au anyqoe noD Apxumcrottypofi gBM nonui{aemcfl ....
A) a6crparrnoe qpeAcraBnenue MarnrnHrrr B TepMuH4x ocEoBEbD( rpymopouaJrb'bD( rvro.4yneft
xlrrKa 3BM, crpyrcryprr AzlHEbDq
B) Mil{porrpoqecco'pbr BKrrotl€rroqze B ce6s cucreMy KoMarrA Bo BpeMerru, Harrytryrr
.qonorHurreJDrrbD( yoTpoficrs r cocraBe tMrpo[poqeccopa npmqfirrbr r{ pexorMbr 3BM;
B) rormo o.rya qporrpaMMa;

l0



f) a6crparrnble ornepaqrul 3BM Korophre rlMeror oruurarosbnl rrrep(fefic n roAKrrroqeubr K

27. dea uenmda cupa,omxu cosorEnHocmu
8:

A) oruroxpucranrurui r{ MuoroKpr{craranuft ;
B) Qynrapronarnm,ui u mrcronrfr;
B) nporparrluurfr r{ Muxpotrporpamlurfr ;
Q ymnepcarmmrfi u ru0ponofi.

28.3a crt
A) ra 

onqpaqaowilbre sos.ttotcfuocmuJnurqronpoqeccopa?

E) sa cver yBeJrrueHE r qnc;rratraMflTtr 
AzTHHED(;

B) sa cver )iBeJrruerrnfl qrcrapertrcrpoB;
f) sa cver yBeJruqeutrr qllrutacnrrrarroB.

29. Vmo osHaqaem prCO3W
A) parrurwue cexr oMrrHiuorqre ycrpoficrBa;
B) perncrponoe cB€

B) pasmm,re 
unt YcrPoftcrnq

f)peectporoe ftcrsa.
30' Vmoasnnemcfl aaercaefiwwt cmpyr(mypuurtt ?neMegmon Qopntamnntofuort xotnandtt?

A) KOn;
E) Onepans;
B) aapec.rrefi-rcn;
f) Perucrp.

OTBETbI FIA TECTbI:
t.B 6.8 ll. f 16. A 21. I 26. A
2. t\ 7.A 12. B t7. I 22. B 27. B
3. I] 8.B 13. f 18. B 23. A 28. B
4.A 9.f 14. B 19. A 24. I 29. B
5.r 10. A r5. A 20. A 25. B 30. A

Bonpoctt K ?KjaileHy:

l. Mrogonpoqeccop. KnaccnQmaqtrr MuKpoilpoqeccopoB.
2. Crpyrcrypa rtruoEoro Meorpoqeccopa. AJIy.
3. flpnnqmsr [ocrpoenr.rf, MtrKporpoqeccoprrlDa clrcreM.
4. Cocrannbre qacrm Nflrxporpoqeccopaofi cr{creMbr (MnC).
5. Pexmvrrr pa6oru MuKpoupoqeccopoB.
6- faprap4cKas'rr (f n-uefiruanoBcxaf, apxrTercryphr r,ffiKpotrpoqeccopnofi ctrsreMbr.
7 . lfllzrlast Muripotrpoqeccopnoft cucreMbr.
8. I{rncurr o6uena vHQopruaqnefi n urarporpoqeccopnED( cr.rcreMan (Mnc).
9. CerrraeuupoBanze rraMrrr{
10. Cnoco6br a,qpecarrlnz onepaqAoB B r\flrripotrpoqeccopax.
I I . Perrcrpbr rr,uKporpoqeccopa.
1 2. oqronnrre xapamreprrcrrrKr{ Mr{KpoKonrpoJrrrepoB cepun pIC.
13. trOraccllQmaqrr ll crpyrcrypa Mrrr(poKorrrpoJrnepoB.
14. Ilaurrs nporpaufiu tr AilrrHbD( Mr[KpoKoHTpoJUrepa
15. feneparop ramrc)BbD( mrynbcon MK.
16. Koruanarr nepecrrmor MK.
I 7. Apurlrr,rerr{IrecKue rorraasnu MK.
18. JlorrsecKtre rouanpr MK.
19. Korrlaqfr ynpauremx MK.
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20. Koruan.Fr BrrBoBa rroArrporpaMM MK.
27. CteUnarrbuhre perzcrprr MK.
22. oArro{pucriurbuoro MrrfpoKoHTponnepa.23- a?

l4.Kax orrpeAentrErcs aApec orepanAa c KopBerrHofi a4pecaquefi.
25' Karure 4eficrnrr BblnoJlrurer MrI ryu oor.yoolr"" 3il[poca npepbrBa'rrr B pexr{Me
upeprnanraq?
26.Karue2l.Bs.' Inl"ffiT"ffi? :"
oHrr crpo.flTcx ra novelry?
28. Hagonare ocgollrrbre cocraBrrbre 6noxr OMK.
2_9^. O6rscunre crpyKTvDy rr 6nora ytrp.lBrrerrnfl oMK.
30. Hagonzre HiBEaqeEne E

8. vqefino-memoduqecxoe u uneopmflquo*Hoe ofuecneqenue dac4unnunu

8. I. Ocno c nan numep amry a

I' flpecnyxran, JI-H. Muxponpoqeccoplr / JI.H. flpecnyxun. - M.: Brrcma-f, mKorra, 2015. -
351 c.

2' Xoruen4, P- MrncpolpoqeccopEl E orrepaquoHrrbre czcreMEr / p. Xonnen4. - M.: M.,
Sueproarorvr uzgar, 20 | 5

3' Eapa6anon, lo.A. MnxponpoqeccopHhre ycrpoftcraa penernoft saryrrbr r{ zlBToMarr{Kr.r
pacrpeAeErlEnbHrD( cereft / IO.A. Eapa6anon. - Bonor4a: I,luQpa-Znxe1epnfl.,20l5. -
172 c.

4' fypennY, B.14. Y-rrsndocrtr Mtrrponpoqeccoprrbx pene 3arqrrr-r: npo6nemr E pemeg1
/8.I4. fypernv. - Bonor4a: ZnQpa-I,Inxeo"prn", ZOrc. _ 256 c.

5. Kamauruuron, B.H. 3nertponuna r,r Mr{Kpo[poqeccopHair rexrrrrKa: Vqe6um | 8,14.
KaaarmrrroB. - M.: Academi4 2015. - 3g4 c.

6- Kapramon, E,.A.Ko*rnrrotepnrre rexrroJron.a rr Mr.rrpotrpoqeccop'bre cpeAcrBa B
aBroMarrrqecroM yrrpilBJremn lB pu$: Oerurc, 2016. - 3g0 c.7. Menrnuroa, B.fI. I4ccneAosaHlre nzx: yse6H[K Affr aKaAeMr.rqecKoro
6aranaspaara/B.fI. Melrnzxon, A.f. Cruryrnaase. - JLo6eprlbr: Iopafir,21l6. - 447 c.8. Flncoaaer, A-B- Amouaru3trpoBanulre ctrcreMbr ytrpaBneuu sa aBroruo6rr,JrbgoM
rpancuopre: yve6nm / A.E. Hurconaen. - M.: Academiu2}lg. - 2gg c.

9. tvtmrym, A..B.-U"Opo""tt ycrpofrcrra tr Mnrponpoqeccopbr / A.B. Mnrymrn. - CII6.:
BHV,2010. - 832 c.

10. Xapror,B.A- Mu4poqpoqeccopgbre cgcreMbr: Yqe6noe noco6ue lB.fl,.Xa1non. - M.:
Academia" 2(117. - 320 c.

I l. l.Eapanon B.H. <flpuueuewne Mmpo1onlpoJrJrepon AVR: cxeMbr, arropgrMEr,
rpo{paMMbr>\,2-e n3A. ilcnp. M.: zg,qarenrcruui 40u <r{o4sra-)oor>,20b6.-2ggc.

12. fopronon A.I'., Jlznenqor C.H. Apxurerffypa Mr.r4poKouTporrnepa IN-TEL 8051. -
Toucr: TITy, 2005. - 80c.

13. IzeeErlon C.JFI., Brrmuzn A.A.,Ioprouon A.f. OcuoBbr r\{trKpotrpoqeccopnofi rexrrrrK7:
yue6noenoco6ne. -Toucr: TITy,2007. - llgc.

14. Murporpoqeacopsr: s 3-x xn. / no4 peA. C. B. flpecnyxr{Ha- _ M.: Bgcmax rrrKona,
2006. - KH.1. - 495 c. - Kn. 2. - 383 c.

15. Mopron.{x. IUurpoxorrporrrrepbr AVR. Bnoprrfr rypc./rlep. c anrn. - M.:
llr4arenrcxriir Aol; <<,{o4erca-)Oil >>, 2006.- 27 2c.

16. Peru'r Io. B- <IlparruuecKoe nporpaMMrrpoBaHtre Mril(poKorrrpoJrrrepon Atrnel AVR ua
xtbrKe Acceu(

17. Xaproa B.-n. r _ ;:'":^-""
MITy ma.H.3.Eayrra ariu 2007 . - 240c.
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,8. 2. r[ononuamenbuan nwmepamypa:

l ' Pesrq Io'B' I lpamruecroe ry)orpaluMr.rpoBarrne MrrcpoKonTpoJrnepoB Atrnel AVR ua
r3brKe Acceu6nepa. _ CfI6., 2011. _ 127c.

2- Korraapor A. B. Bseae'r.re B Mrr{ponpoqeccopbr: Koncuexr neKqr,rfi rro Kypcy
<Mnrgonpoqeccop'bre ycrpoficrno. - o6nrncrc I4ATO. l99g.

8.3. Ilpoqaurnuoe oflecnerreaue u l{nmcpnem_Irerycbt

lporpanrunoe o6ecneqeHne:

l) OC Microsoft Windows 2}}l,Microsoft Windows Xp;
2) MS Offrce (Worcl, powerpoint);

3) Marervrarz'recKllii rraKer Matlab, The Mattrworks, Inc, Bepcn'_6.5.0.1g0gl3a (Rl3) rr HoBee.

Ifmepner-peicypcbr:

l. www.eduru - Poccuficroe o6pasonanue. (De4eparmHr_Tfi. nopran
2. www.exponenta.ru - o6paronarenrnrni MareMarlrqecrufi cafir.

9. Mamepuattbno-mtexnuqec*oe o6ecneqen4e duc4untuutt

Korvnnroreprrufr KJItlcc Nrs. npoBeAeHr,rr pacvenro-rpaqn recrcm pa6crr 
',oonerqpormMepr4TeJrhrnau ycrpoficrrau;

CuequarmsE)oBaHHa,[ ayryrroprfl, Nrs. rrpoBeAeHtrr [paJcrnqecKrD( sauxr.rri4 no
fr

- sKparr;

- KoMnbrcTep;

- Karra[ I4nrepner.

10. MemoduqecKue )peKoJttenda4uu no opzauu3aqau uly.reHun duc4unnuaw

Pa6oqas trpcrrpaMMa tro .utcrFrrJlr{He <MnqpoKonTpoJrrrepbr rr Mrrrcpotrpoqeccopbr B
cncreMax ytrpilBJlelilu) cocrulBJleHa B coorBercrBrru c rpe6oramnun OeAepaarnoro
Iocy4apctneHHoro o6pasorarenrHoro crarrlapra Bo IIo HanpaBJreHr{ro rroAroroBKrr 15.03.04
<AsroMarIBarF TexEoJronFIecKEx rrpoqeccoB E rrporr3BorcrBD rr yue6uoro 11;1aga uo
Eatrpanlren[ro nolrorolr[ <<Anrouarn3aqrq rexnoJroftrqecrctrx rrpoqeccoB n
trpon3BoACTB>.
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AHflfEg
KaSeapa

Beconofi roe0Qlllurern 4{cIutrIJII,IrIhr B coBoryrmofi pefi'nurrosofi oqemce, pllccqrnrbrBaeuofi no nceu

Cocrannrenr
AorIeHr B.E. @64opon

Aoqenr B.E. Oe4opon

Aspercrop $usrLun
[II-V nu. T.I. IIIes.reEKo s r. pEr6gtrua

3an. ra$e4pofi aBToMaru3aqtrtr
TexEonorruecKn( npoqeccoB r[ [potr3BoAcrB

CornacogaHo:

IlanMenosanne
Atrc{f,trJrntrrr/rypca

Vponenr o6paronannn
(6arca.nflnpnar,
ctreqf,4nf,TeT,

uarucrparypa)
KoJrnsecrBo 3E

Murcporcoumporrepu u 6at<uruepuam

CMEXCHbIE fIO YIIEEHOMY TUIAI{Y:

MOIYJIb (nposepra gHaguri u
Telrar gaAanf,e f,Jrf,

Melx)trpf,flTfie
Marccnuanrrnoe

KOIf,qECTBO

Ba;uron

upo$eccop II.A. flanrmroe
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