
Iocv4.LrcrBEHHoE oEpA3oBATEJrbHoE )rqpEXmHI,IE
nllp"tr.crpoBcKu fi rocylapcrBeH H br ii y u u nepc HTer

HM. T.I. IIIee.reHKo)

Pu6ununufi Sn.nna.n

KaQedpa unmomamugaquu mexHonozuqecKtx npolqccor u npo

EPXAAIO

flfY uv. T.f. lllee KO

ua, npodleccop
flaerraHo vt.A.

2020 r.

PABOqA'T ilPOTPAMMA
ua2020 I 2021 yue6Hufi ro4

yqEE HOfr Ar,l CqU rrJII{H bI

( MI4K P O K O H T P O JI JI E P bI I,I M I,I K P O II P O U E C C O P bI
B CPICTEMAX YTIPABJIEHI4q>

Hanpaueuue rroAforoBKr4:

flpoQnr s rroAf oroBKr.t

<cAsroMarll3aIIIrfl TexnoJrorrrqecKr.rx llpoueccoB H npou3BoAcrB))

xnarn$zxauur (crereur) nunycrcuu rca:

6arca,raep

@oprvra o6yveHnr:
3aoqHafl

ua6op 2016 r.

Pst6uuua2020
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1. Ilenu u sadarau ocnoeHun ducqunnuuot
Ilennuu npe[oAaBaHLIt AI4cuI{IIJII4HIT <MurpoxoHTponnepbr r,r Mr,rKponpoqeccopbr B

cI4CTeMaX ynpaBneHl4s) gBJrrroTcr:

- ocBoeHl{e cTyAeHTaMI4 npLIHU}rnOB nOCTpOeHLrr Mr4KponpoqeccopHbrx cr4creM w

oBnaAeHae ocHoBHbrMu npu6uaurd rr MeroAulMr4 r{x npoeKTnpoBaHvrs.;
_ NPUO6PETEHI4E HABbIKOB CAMOCTO'TCJIIHOTO U3YIIEHI,II OTACJIIHIIX TCM AIICIII4TITIHHII

u pe[reHr,rr Tr4noBbrx 3aAaq;
: upuo6pereHue HaBbIKoB pa6orrr B coBper\{eHHbrx r{HTerpr.rpoBaHHbx cHcreMax

npofpaMMr,rpoBaHur BcTpar.rBaeMbrx Mr4KponpoqeccopHbrx cr4cTeM ;
- npuo6peteHl{e HaBblxon patpa6orKr{ annaparHo-nporpaMMHr,rx KoMrrJreKcoB Ha ocr{oBe

BCTpar,rBaeMbrx M 14KponpoqeccopHbrx cHcreM.

3 ad aq auu v3.u-uenuc, At4 c rlurrnr,r H br .sBrsrorcq :

-$oprr,rnponaHl4e 3HaHLIft o xoucrpyKrltlr.r, apxr{TeKType, sJreMeHrHofi 6ase pr [pr4HrIHnax
rlocrpoeHl{t [poMIIITIJIeHIIrIX qzQponrx ycrpoficre: or ?neKTpoHHbx AarqrrxoB, Ao

npofpaMMr{pyeMbrx Jrofr4qecKr4x KoHrpoJrJrepoB;

- 3HaKoMcrBo c ycr oftctsotul ocHoBHbIX y3noB npoMbrrxneHHbrx KoHTponnepoB:
qra6ponuulr BxoAaMr,r\urrxogauu, aHzuroroBbrMu BxoAaMz\srlxoAaMrz, KoMMyHr4Kaur{oHHbrMH

ranrep(feftcaMu, cxeMoir nurasus r.r r. n.;

- ponb MLIKpOKOHTpOnnepoB u Mr{KpolpoqeccopoB B ct4creMax ynpaBneHr4r,

an[aparHble It [porpaMMHble aclreKTbr npu pa6ore c Mr,rKpoKoHTponnepaMr.r, peureHue rr.rrroBbrx

npIIKnaAHbrx 3aAar{.

2. Mecmo duc4unnunbt s cmpyKmype OOn BO
Mecro AI{cut{rnI,IHbt B crpyKrype ocHoBHoft o6pasonarelr,Hofi rrporpaMMbr (OOfI).

[ucquuuHa orHocurct K o6ssaremHbrM AacrlulJrr4HaM Bapr.rarr4BHofi qacru 6:rorca

B.l.B.OA.l2 <<lucuunJluHbl (rr,roaynra)> O|OC BO no HanpaBneHalo ronroroBKr.r 15.03.04

AsroN,rarusarlr4r rexHoJrofr,rqecKr4x rrpoqeccoB u npoH3BoAcrB.

Vcnerunoe Ia3yrreHlze Al,Icqnnnr4Hbr <MzxpoxoHTponnepbr pr Mr4Kpolpoqeccopbr B
cl4creMax yrrpaBnelll4t) npeAnoJiaraer neo6xoArzrr,rbr 3HaHr.rtr 6asoerrx nonsrufi uH@opuaruru u
Bblqacnl4Telrnofi TexHLIKLI, ponu u 3Har{eHI4q rau$opvarzKrr B coBpeMeHHoM o6qecrne, Qopt
npeAcraBneHlrt v npeo6pa:oBaH:afl, rzn$opvraUuz B KoMrrbrorepe; yMeHHs npr4MeHrrb

BbIr{lIcJII4TenbHyIO TexHLIKy .4nt peueHr4r rrpaKTVqecKHX 3aAaq, Onep}rpoBaTb sJreMeHTaMrz

alre6prr Jrofr.rKr.r. BlaAers HaBbrKaMr4 pa6oru Ha rrepcoHanbHoM KoMnbrorepe.

.{ucquuluua 6asupyercs Ha cneAylotqux Ar4crlunnr.rHax: <3rerrpoulrKa), <3rexrporexHlrKa),
<BrtquclureJlbHble MaIIII,IHrI, cncreMbl a ceru rIHeBMoaBToMarI4KI4), <TexHuqecKr,re cpencrBa

aBToMarr43at.J:,zrvr H ynpaBneHr,rr>, <IrIH$opMarr,rKa).

3Hauu.a, nonyqeHHble no ocBoeHrrro Alacrrr4rIJrI{Hbr, Moryr 6rt'rr ucnoJrb3oBaHbr ria

rIpaKTI4Ke, KaK B CaMOCTO'TeJIbHOM rroprAKe, TaK U CyUIeCTBeHHO AOrrOJrHqTb 3HaHr,rr or
AI4cIIunnI4H: <3lelrenru SneKTpoaBToMarr{Ku), <AsroMarr,r3aul,I.g rexHoJrofl,ILrecKHX

npoqeccoB>, <TexHLruecKI4e cpeAcrBa aBToMarr{3arlur4), <llporparr.lutrpoBaHr{e KorrrpoJrnepoB),

a TaKXe rrpr4 ocBoeHrrr4 npofpaMMbr [oAfoToBKH.

3. Tpe6oeanun K pqyJrbmamort ocnoeHun duc4uwtunu
Zsyveuue ALIcq[[nrrHbI HalpaBJIeHo Ha $oprvrupoaaHrre cJreAyrou-tux KoMnereH qu fi :



Koa
KOMIIETEHIIIIII

(DopuylupoBKa KoMrrereHur.ll

Hbre KoMrrereHunu (OK
Cnoco6uoqrbro K KoMMyHr,rKarIr4Lr B yciuof- rrr4cbMeHrroft Sopuax ua

3aAaq Mexnur{HocTHOfO Lt
pyccKoM 14 T4HOCTpaHHOM r3brKax Anr peueHr4s
MgxKynbrypHoro nlaHuo4efi crBl,r.s

cnoco6socrbro K caMoopraH is.tlttu r calroo6pasonanllro

uoHaJrbHbte KoMlrcreHuur.r (OII
Cuoco6nocr:sro
AeffTeJrbHocTrz

rrynbrypbr c
rexsolornft kr

6egouacnocrpr

perxarb craHAaprHbre 3araqn npo$ecczoHa,rrHoil
Ha ocHoBe raHSoprvrauuousofi v 6u6tmorpaSrauecxofi

rrpr.rMeHeH14eM anQoprraaq14oHHo_KoMMyHr{KarluoHHbrx
c f{eroM ocHoBHbrx rpe6onauuft raH$oprr,raUuousofi

Cnoco6nocrrrc ucrroJlxoBarb coBpeMeHHbre uu$oprr,raq14oHHbre
TexHonorul{' TexHI'IKy' npIzKJIa.4HbIe [pofpaMMrlble cpeAcrBa npu peueFrnr.{
3aAar{ flpoQeccr4oHirJrbuoft Aesrerb[rocrtr

eccuoHaJrbHbre KoMrrereHrrr.t fl MH (fIK
Cnoco6nocrrrc ofipeAenrrb
TexHoJlorHqecKHX flpoqeccoB ee H3foroBrel4fl, IroAnexaqHx KoHTponro A
l43MepeHI'llo, ycraHaBJIIBarb orlrHMaJIbHbte HopMbt ror]HocrH npoAyKuH14,
H:uepeunfi il AocroBepHocrt4 KoHTpoJtr, paspa6arstsars JloKaJrbHbte
noBepoqHbre cxeMbr H BbrfroJrHrrb npoBepKy H OrnaAKy CHCTeM u cpeAcrB
aBTOMarh3au14H TeXHOJIOf ht{ecKHX npoueccoB! KOHTpOJtf , AHaf Hocr14Kt4,
ncnurraHrfi, ynpaBneH[,] npoqeccaMu, xH3HeHHbtM uhKnoM npoAyKuhtJ H ee
KaqecrBoM, a raKxe HX peMoHT u est6op; ocBaHBarb cpeAcrea o6ecne.teuhs

B pe:ylrrare ocBoeHr4fl rucrryrnrr,rHbr cryAeHT AoJrxeH:
3.I.3namo:

- ocHoBHble troHflTr,ts 14 MeroAbr aHant3a 3reKTpflqecrctx qenefi, B qacrHocrr:
- 3aKoHbr Ova, lxoylr-Jleuqa, KrapxroSa;

- ocHoBbr pacqera luHeilsux qenefi rtocrorHHono roKa;
- ocHoBHbte rnnbr nonynpoBoAr{HKoaux npn6opon;
- orelteHrbr o6oguaqeHufi olexrpounrrx ycrpoftcra;
- reop[ro prAoB fi rapMoHHr{ect<vtit aHanu3:
- ocHoBbl nocrpoeHfit H apxHTeKTypy coBpeMeHHbtx BcrpaHBaeMbtx MHKponpoueccopoe (MfI)
M 14 KpoKo HrponnepoB (MK);
- MeroAbr npoeKTupoBaHHr MHKponpoqeccopHbrx cHcreM (MnC);
- cpeAcrB paspa6orru.r H orJtaAKu MflC.

3.2. Vnemo:
npHMeHtrb MareMarHrlecKHe MeroAbl Arr peueHu.s npr4KnaAHbrx 3aAaq 3neKTporexHhKt4 Vl

3JleKTpOHrrKH, B qacTHoCTH:

- Bbr rroJrrHrrb pacqer M Ho fo KoHrypH brx 3neKTpl4 qec rcux ueneil ;

- peuarb 3aAaq Ha npeAenbHo AonycrlrMbre pe)Kl.rMbr fro roKy H MOUIHOCTTJ;

- flphMeH.flTb frpaB]rna Kupxrooa Ar.q qenefi c HecKoJrbKvtMvt y3naMu;
- rfoprvl.rpoearb gneKTpoHHHe cxeMU I]o 3aAaHHbrM napaMerpaM;
- h3MepsTb HanprxeHue u ToK B peaJrbHbrx sneKTpOHHbtX uenflx;
- oLIeHfiBarb norpeuJHocrb H3Mepenwlt u pacr.teroB;



- npHMeHflTb MHKponpoqeccopHble KoMnJIeKTbI 14 MK pa3rLtttHbtx cepr4fi npu npoeKTfipoBaHHH
M|IC;
- peuJarb Bonpocbl cHcreMorexHHrtecKofo H cxeMorexHHqecKoro rpoeKrr4poBaHraN MfIC pasrnuHoil
r<oufimyparlan;

- paspa6aruBarb nporpaMMHoe o6ecne.{eHHe MflC;
- [pHMeHrrb anfiaparHo-flpofpaMMHble CpeAcTBa OTJTaAKH Ha BC9X ?Tanax xu3HeHHofQ U14Kna
MNC.

3.3. Bnademt:

- MeroAaMH peuteHnr ocHoBHbrx 3aAaq Anfl lnuefiHux ueneii;
- MeroAaM14 paooru c coBpeMeH no fi enercrpoH Ho-H3Meprrel sHo fi an naparypo fi
- HaBbrKaMH npoeKTnpoBaHr4r, nporpaMMHpoBaHHr H orJraAKu MIIC.

4. Cmpyxmypa u codeptcanue duc4urrnuHbt

4.1. Pacnpedenenue mpydoenxocmu e s,e./qacax no eudatw aydumopnoii u

c(Mocmormeno no il p a6omu cmyd e umo B no cemecmp e.M

4.3. Teuamuqecxurt nJtoH no eudan vqednoil denmentuocmu

Ceuecrp

Koru.recrso qacoB

(Dopua

14TOfOBOfO

KOHTpOJTq

Tpy4oeurocrr,
s.e./qacsl

B rou sucJre
Ayruropurx

Cauocr.
pa6orlrBcero JIexquft

Jla6.
pa6.

flparcruv.
3aH.

9 2,5190 l0 6 4 7l 3xsaNaeH

llroro: 2,5190 l0 6 4 7l 9

4.2 Pacnpedeneuue eudoe yveflnoil paflombr u ux mpydoenxocmu
no ducuunnuuat

J\b

pa3-

Aena

HaulaeHosaHr.re pa3AenoB
Koru.{ecrso qacoB

Bcero Ay.uuropnar
pa6ora

BHeaya,
pa6ora
(CP)JI tI3 JIP

I MI1C s coBpeMeHHoft rexuuxe, uaccu$HKauhr,
c$epsr npHMeHeHr.tt

8l 6 4 7l

LImozo: 8l 6 4 7l

Jlerlrru

Ilb
u/n

Houep
pa3AeJra

ArrcuI{nJIrf Hbl

O6ren
qacoB Tenaa JeKulll

Vqe6Ho-
Ha|-JIflAribre

noco6ns

I 2

KnaccuSurauzr Mr.rKpotrpoqeccopHbrx
cHcTeM, ocHoBHbIe [por.r3BoAIZTenU
Mr.rKponpoqeccopoB.

14Hrepaxrnnnar
IIpe3eHrarlr4q

) 2
C$eprr u oco6enuocru npr4MeHeHzt
MlrKponpoqeccopoB.

[4Hrepaxrzena.e
npe3eHTallUrr

J 2

Clrcreua KoMaHA,

rrporpaMMbr, uacrpofira
rropToB, rrprrMepbr npofpaMM.

crpyKrypa
CTEKA LI IrlurepaxrunHaa

[pe3eHTauHq

LIrono 6



Ilparruvecnue (cevruHapcxlle) 3anfl Trrfl

5. Kypcoewe padomu - ne npedycJttompeHu yveflumrw waHoM

Temot KoHmpoJtbno il paflomat

l. onpelenesl4e Ml{Kponpoqeccopa, Mr,rKponpoqeccopHbrx cpeAcrB, MHKporpoueccopHofi
CLICTCMbI.

Tepra lparcTH qecKot-o 3aHsrufl
Klaccpr$uraqls npepbrBaHr{fi m
O6pa6orxa flpepbrBaHrlfi n peantuoM r.r 3aulrqe]rHoM

3rexrpoH.
MeTOn, M.

Apxurexrypa MK, ocHoBaHHafl Ha KoHuenuuu
pa3AenbHbrx rur4H u o1lactelt naMtrr{ Anq AaHHbrx H

AJrfl KoMaHA (rapBap,ucKas apxu

CauocrosrerbHaq pa6ora cryAeHTa

PasAe.lt

AIICUUTIJII,IHbI

.l\lb

nln Teua s nua CPC
Tpyaoenr-

KOCTb
(e qacax)

Paslefl I

I flpraveHerule M14KponpoqeccopHbrx c14creM B

conpelreusofi rexsnxe
9

2
KraccaQurauur Mr4KponpoqeccopHbrx cHcreM,
ocHoBHbre npor,r3BoAr{Tenu Mr{Kporpoqeccopon, cSepu
rrpHMeHeHr4r.

9

Parae.n 2

J

Taft vrep-cverr{rrKr{. Ha npralrepe Mr4 KporpoqeccopHoro
ceMeficrea AVR, trpr4Hrlun pa6oru, orrr4caHlre g-

6zrHrx u l6-ru 6ururx rafilrep-c.rerr{r{KoB, orruqur,
xapaKTepr4cTr.rKr{, nporpaMMrzpoBarrv e.

9

4

Tafinaep-cverqr4KLt B pexrzMe IIII4M. Ha npzvrepe
MlrKpotrpoqeccopHoro celrefrcrna AVR, [prlHur,rn
pa6oru, nporpzlMMr,rpoBaHr.re. Czcreva KoMaHL
crpyKrypa nporpaMMbr, uacrpofrKa creKa 14 roproB,
rrprrMepbr nporpaMM.

t2

Pa:aer 3

5

Mraxpoupoueccopbr AT9lRM9200, o6:op,
apxuTeKTypa, perr.rclpbr o6uero Ha3Har{eHar,
oplaHr,r3arlr4f, cTeKa, cr4cTeMa upeptmaunfi, IIopTbl
BBO.{a-BbIBOAa.

t2

6

flprarr,reprr npaKTr,rrlecKr4x cHcTeM, TIOCTpOeHHF,TX Ha
ocHoBe Mr4KpoKoHrponnepoB apxr,{reKTyp6r ARM:
MOBI,IC-T (ARM7), BI4fl-MK (ARM9). Cpeacrna
paspa6orxu nO rns Mr4r(poKoHrponnepoB c
apxlrreKrypofi ARM7, ARM9.

t2

Pasaefl 4

Vponnu rpeAcraBneHr4q Mr4Kporpoueccopuofi
cr4creMbr. 3ranrr pa:pa6orxu Mr.rKporpoueccopuoft
cucreMbr. Irlcro.ruzxu ouru6ox [prd pa:pa6orxe 14

3Kcnnyaraur{u.

t2

8 Mero4rr KoppeKrlr4ri annaparHo-nporpaMMsrx c6oen.
flparraep pa:pa6orr<u MHKpolpoqeccopsofi cr4creMbr.

15

LIroro: 7r



2. Marlluuusrfi raxr, Mhrilr4HH5yfi uHKn.
3.

4.- )' $Yurcquu AJIY'

Rr s c 
"noonfoT,?1}"'Jil ii . t r..

7. Ycrpoftcrno ynpaBneHux (yy), Qynxqrara Vy.
8. Crer, yKa3arenb creKa, fipr.rHrlurr pa6orrr creKa.
9. flosgrue unrepQefica nnoAa,/elrBo.{a B Mr4KporpoueccopHoft rexuuxe.
I 0. CraulqecKrre 3anoMr,rHaroque ycrpofi crea.
I l. MurpocxeMbr rraMsrr4 B cocraBe Mr.rKporpoueccopHoft eHcreMbr
12. flocroqHHbre 3arroMr.rHilrouue ycrpoficrea (lI3Vj: oAHoKparHO nporpaMuupyerrarr fl3V,

MHoroKparHo rrporpaMuupyeuue fl3y.
13. IlocneaoBareJlbHocrb pa6omt Mr.rKponpoqeccopa (i8080) c r4crroJrr,3oBaHrdeM

ynporIeHHbIX crpyKrypHblx cxelt VY, AJIY z runosofi crpylffypbr Mr4Kponpoqeccopa
Ha npl4Mepe KoMaH,rIbl: ADD A,M. IzlcxoAHbre AaHHbre: A : 5h, H : l0h,- L : 15h,((H,L)):4h, PC:0023h.

14. MexaHuel'Irt peanLI3auHII rloAnporpaMM s N,ramuHuoft [porpaMMe , peyw3arJ1fl
ycnoBHbrx tr 6erycnoeHbrx nepexoAoB.

I 5 . lznarvrrarrecKr4e 3anoMr4Harour4e ycrpofi crsa.
I6. 3anouuHarour4e ycrpoftcrea c rpor43BolrHofi err6opxofi
17. 3nexrpraqecKr4 crlrpaeMbre n3y @EPROM, FLASH).
I 8. flpeptrn aHvre ) o6pa6o:r.ruK npepbrBanue, pa6ora MrrKpoflpoueccopa.
19. llonqrue [rr4Hbr B M]rr(polpoqeccopHofi rexsnxe.
20. flocneloBareJlbHblfi uurepSeftc. ocnoeHbre orJrr{qr.rfl nocJreAoBareJrbHoro uurep@eica

or napanneJrbHoro raHrep(f efi ca.
21. MurponpoqeccopHble LlHrep$eftcrr: UART, I2C, SPI. Conpxxeurze MriKpoKoHrpornepa

c nepr'r$eptlftnrruu I,IHTerpanbHbIMLr cxeMaMr.r c hcnoJrb3oBaHaeM gTrdx r4HTeprfeiicoa. 
'

6. O1pason amerbHbre mexHoJtozuu

B npouecce ocBoeHut ALIcu[[nIdHbr <MuxporcoHTponnepbr Lr Mr4Kpolpoqeccopbr B
cllcreMax ynpaBneHl4fl)) I{cnoJlb3yrorcq cne.(y}oulr4e o6pa:onareJrbHbre rexHoJrorah: JTeKuvt}l.
[paKTHrIecKI4e 3alrflTvtfl, caMocrosreJrbHar pa6ora cryAerrroB, 3aHflTufl, rrpoBon{Tcs B
non6uuupoBaHHoM Qopvare.

Heo6xoAar',ro ucnoJlb3oBarb aKTHBHbre r{ r.rHTepaKTLrBHbre Qopvnr o6yueuur (pa:6op
KoHKperHbIx cI'ITyaIIufi, oOcyNAeHLIe orAeJlbHbrx prBAenoB Auc{znlzuu). B coqeraHua c
BHeay.qllTopuofi pa6orofi sro cnoco6crsyer $opuapoBaHulo n pa3Br4Trrro npo$eccnoHaJrbHbrx
HaBbrKoB o6yuaroqaxcx.

lna :arpenJIeHLIt sHanzfi cryAeHroB tro KaxAoMy pa3Aeny Kypca <MuxporcoHTponnepbr
14 Ml4Kponpoqeccopbl B cl4creMax ynpaBneHr,rr) lpoBoArrcr na6oparopHbre 3aHsrtu, ueJrbro
Koropblx rBrfl,ercfl, $opullponaHue HaBbIKoB caMocrosreltuofi pa6orsr tro pemeHr.rro 3aAaq.

7. Oqeuovnue cpedcmea dna meKyulezo KoHmponn ycnenaeMocmu, npoMetcymovnoit
ammecmaquu no umozqJv, ocEoeHu.r ducquwtuuat u yue6uo-MemodurtecKoe oflecneqelue

c eJno c monmenu uo il p a6o mot cmyd e n mo o

TECT }I!1

1, IIo qucJty dontutux uHme?poJtbHblx cxeM 6nq 6 MuKponpo4eccopttoM KoMnJteKme
p a3n uqan m M uKp o np o 4e c c op br :
A) o4noraH€LIIbHbIe, MHoroKaHiIJIr,HbIe r4 MHoroKaHaJILHbre ceKI-u4oHHbre;
B) oanoaapecHbre, MHoroaApecHbre r{ M HoroaApecHbre ceKrrr4oH Hbre ;
B) oaHoxpucrilJlbHble, MHoroKputcrulJrbHbre H MHoroKpprcriulbHbre ceKrILroHHbre;



4.

pa3prAHr,re ceKTIHOH rrbre.
tx danuatx, peilcuJvrbr adpeca4uu u npuHqunbt

E) Muxpoapxr.rrercypa ;

B) MranuapxrreKrypa;
f) Morroapxr4reKrypa.

J' C nouott4tn ue?o MuKponpoqeccop xoopduuupyem pofuomy scex ycmpoiicme 4u$poeoilcucmenot?
A) c uoir,rorqbro rurdHbr AaHHbx;
E) c norraorqbro rur.rHbr ag;peca;
B) c noMoqbro rlr,rHbr yrpaBreHus;
f) c uouorqbro rrocroflHHoro 3arroMr4Harouero y,crpoftcrsa G3y).
Vmo uasatBaemcn B sodoM/e arcodou (BB) ?
A) nepeaaqa AaHHbrx MexAy qApoN,r 38N4, BKJrroqarcquN{ s ce6s MrzKponpoueccop H ocHoBHy}o
rraMqrb, r4 BHetuHt4Ma ycrpoficrnarrau (BV);
B) pa:pranocrblo, T.e. MaKcptMaJIbHbrM r{racJroM oAHoBpeMeHHo o6pa6arbrBaeMbrx ABor4qHbrxpa3psAoB;

B) aapeca sqefixz naMtrla, n xoropofi HaxoAr4Tcs oKoHr{arenrsrrfi ucfloJrHr4Temuuft anpec;f) none ilaMflTu c ynoptroveuuofi rocneAoBareJrbHocrbro 3ailvcvn nrr6opru unQopuaurzz.
vmo nenaemcn cmpyKmypHbLM ereMeHmoM eopnama nnfuoil xottaudtt?
A) Perucrp;
B) A4pec a.reftxu;
B) OrepaHs;
f) Koa oneparrprrr (KOD.

7mo npoqedypa unu cxeMo npeoflpasossHun unQopna4uu o6 onepaude 6 ezo
uc n oJt H umeno u u il adp ec,
A) PeNuu KoAr{poBaH Lrfl ilavrflTLr;
B) PeNrznr aApecarlru naMflTvr;
B) Pexuv Sopnrara fiaMflru;
f) Pexuru o6clyNunaHufl, \aMflru.
odnun us cnocodoe o1ueua not nmu K sHeurHunt ycmpoilcmleJv, nyrnemcn:
A) PeNurvr rrpflMoro Aocryna K rtutMsrr4;
E) P eNuu Q opvrrapon aHufl, cvrHaJroB [pepbrB artuit s rraM{rr{ ;
B) PeNula [porpaMMHoro y[paBJreHr{r rraMrrbro;
f ) PeNrau o6clyxzna Hvfl, ilaMflru.
Konandu pacnpedennnm: no frynxquononbuoMy Ha3HaqeHun, nepedavo daunou,
o6pa6omxa daHuilx, nepedava ynpasneHun a ...,.
A) 6es aApecHoe;
E) olHoa4pecHoe;
B),uortorHr.rreJrbHoe ;

f) asyxalpecHoe.

""- MwKponpo4eccopbt' 6 KomOpbN HaqOJto u KoHeq BbtnonHeHun onepo4uit Zadanmcn
ycmpo fic msoM y npa*neH un,
A) VuznepcaJrbHbre Mr4Kpo[poueccopbr;
B) (u$ponbre Mr.rKporpoqeccopbr;
B) AcuuxpoHHbre Mr.rKponpoqeccopbr;
f) CuHxpoHHbre Mr{r(poflpoqeccopbr.

10. ,... - Mo?ym 6umu npuJveHeHu dna perueHufl utupoKozo Kpy?a
etftQexmuouan npousoodumerbHocmu cna6o 3asucun, om
peuaeMbx sadav)
A) VnunepcaJrbHbre Mr,rxporpoqeccopbr;
E) IluQponbre MprKponpoueccopbr;

J.

6.

8.

9.

pasnoodpa3Hux sadau (u-r
npo6neunoit cnequtpuxu



B)
f)

11.....
n^credo,omanbHocmeil nozuqer*^'!i'io":{:;:#:l:rtr:;r::rr:;:r';;fr::;:;:rr';:rTrii|
dan noeauaeHas npowaodumenoaocmu npu sbrnoJtHeHuu apufinemuqecKux onepa,uit soc"em' Hunpurtep, MhmpuqHbu tvemodog ux BilnoJtHeHufl.
A) YuunepcaJrbHbre Mr,rKporpoqeccopbr;
B) CaHxpoHHbre MprKporpoueccopbr;
B) IluQpoebre Mr.rKporpoqeccopbr;
f ) Cuequanr{3r4poBaHHbre Mr,rKponpoqeccopbr.

I2' ""' ' zmo odpanamatsaruu4ee u ynpasflnnu4ee ycntpoilcmeo, 1btnoJ,tHeHHoe cucnonsogaHueM mexHoJtoztrtl EnC u o6nadanu4ee cnoco1uocmtn BbrnoJrHnmb noonpozpotu'MHbw ynpoeJxeHue,u o6pa6omxy untlopnaquu, Br<rnqon eeod u sbtsoounQopna4uu, apuQ.uemu.tecKue u Jro?uqecaue onepoquu u npuHnmue peraeuurt.
A) flpoqeccop;
B) Muxponpoqeccop;
B) Konrponnep;
f) MurpoxoHrponnep.

13' """ - emo firuKponpoqeccopHoe 
.ycmpoiicmno opuertmupolaHHoe He Ha npouzeodcmoo

'btttucJteHuil, 
a na peaau3aqun sodaunofi Qynxtluu ynpa,reHun.

A) Mnnu-3BM;
B) Mrarpo-3BM;
B) Konrponnep;
f) MzrpoxoHrponnep.

14. IIo xaxoit trruHe nepedaruntcn nuutb ottxodnue cuzHortb, MuKponpo4eccopa?
A) IIIuna yrrpaBneHur;
B) IIInHa AaHHbrx;
B) lIIzHa aplpeca
f) 3aecr Her HyxHoft ruunrr.

TECT J\b2

15. Vmo fl*nflemcn eatrcuoil xapaKmepucmuxof,t xonaudu?
A) Ooprrrar;
B) llpouecc;
B) OynrcquoHulJrbHoe Ha3HaqeHne;
f) Aapec.

16. Kaxofr us oduoit 6yxe oflozuaqaemct pazpndnocmu MII?
A) m;
E) a;

B) .;
f) z.

I7' ".. \mo sbl'tucJlumerbHafl uru ynpornnnu4an cucmeMa BilnorHeHHan Ho ocHoue oduozo ,utu
HecKoJtbKIrx MII codepueaqan EUC nocmonnuoil tt onepamueuoit n(wtnmu, EI,IC
ynpasneHun eeodou u earcodotn unQopnaquu u ocHau4e*Han ueoLxodutwun nepu$epuiinotu
odopydoeaHuew (ducnneil, neqamanulee ycmportcmno, HaKonumenu Ho MazHumHbtx ducxux
u m. n.).
A) VuunepcaJrbHbre - 3BM;
E) Muura-3BM;
B) Ilzgponue - 3BM;
f) Muxpo-3BM.

18. Vmo osuq,taem EyIIpIp?



A) Ba:a yilpaBneHrrs n u pa6oru eecrpa;
E) Enox ynpaBneHuq n r rporpaM
B) Elor yilpaBneHr{eM orbr rpoq
f ) Ea:a yrpaBneHr4 eM rrpepbrB auux p a6 oru perracrpa.

19. Vmo o3Havaem Bn?
A) Bror 3alllr.rrbr naMsru;
B) Ea:a 3arrlarbr rpepbrBaHr4r;
B) Eror< 3arrlr.rrbr npoqeccopa;
f) Ba:a 3arrlurbr npoueccopa.

20. Vmo osuartaem EC?
A) Enor czHxpoHr43 ar\vru;
E) Erua cr4HxpoHra3 ar\ur4;
B)BepnouAaB;
f) 3aecs Her npaBr{nbHbrx orBeroB.

21. Vmo o3Haqaem EYARA?
A) Elox ynpaBneHrrr Qoprr,rarrapoBaHr4eM KoAa aApeca;
B) Enor ynpaBneHr4e Soprvrara KoAa aApecoB;
B) Ea:a ynpaBneHur QopuarrapoBaHr4eM KoHrponJrepoM aApeca;
f) Blox yrpaBneHrir SopnaupoBaHzeM KoAoB a.qpecoB.

22. Vmo o3Haqaem EYBB?
A) Blox ynpaBneHr.rs BbrrroJrHeHr4eM BBoAoMl
E) Blox ylpaBneHr4s ssoAa,/sHsoAa
B) Bnox ynpaBneHprr Br{pryanbHoro BBoAa;
f) Bnorc ynpaBneHr4fl Br4pryanbHoro BbrBoIa;

23, Vmo o3Hottsem EYIIK?
A) Enox ynpaBneHr4q [ocreAoBareJrbHocrn KoMaHr;
B) Elor< ynpaBneHr4r rrpepbrBaHr.rq KoHrponnepa
B) Blorc yrpaBneHr.rq rpoqeccopa KoMaHA;
f) Bnox ynpaBneHr.r fl, rraMsrv KoMaHI.

24. Vmo BHaqaem EYBO?
A) Blox ynpaBneHr{q BBoAoM oneparlur4;
B) Bnor ynpaBneHr4s BbrBoAoM onepaquu;
B) Blon ynpaBneHur BtrpryuL.rbnofi onepaquu;
f ) Blor ynpaBneHr4fl BbrnoJrHeHr4eM onep awrr4.

25. Ven xapoKmepu3yemct Mn?
A) PexulaoM KoAr4poB aHvr, \aMflTpr;
E) B so.qoN{\B uno4ovr ;

B) Taxroeoft .{acrorofi , Parpr.[uocrbro,
f ) JIoruuecKr.rM ynpaBJreHr.reM.

26. B o6u4e.u cnyqae nod Apxumexmypoit 7BM noHurnaemct .,..
A) a6crpaxrHoe npeAcraBJIeHLIe Malrlr,rHbr B TepMr{Hax ocHoBHbrx SyurqzoHaJrbHbrx uo4yleli
q3brKa 3BM, crpyKrypbr AaHHbrx;
B) MlrKponpoqeccopbl BKnrcqaloIque e ce6q crdcreMy r(oMaHA Bo BpeMeHV, Harvq6rr
AoTIonHLITeJIbHbIX ycrpoftcrn B cocraBe MnKpolpoueccopa npr.tHur.rnbr 14 pexr.rMbr 3BM;
B) ronrxo oAHa flporpaMMa;
f) a6crparrHble onepallnfi 3BM Koropbre r4Meror oAHHaKoBbrfi nHrepS eftc u rroAKJrroqeHbr K
eArasofr uH(f oprr,raquouuofi Marr4crpanu.

27. B MuKponpoueccopox ucnorbsynm dea uemoda eupa1omxu cosoKynHocmu
Qy n x4uo nut b H brx y np a6nn w,qux c uzHaro 6 :
A) ogHoxpucralrutrft H MHoroKpucralsHslfi ;

E) QyHrquonalrsufi z rarronsrft;
B) nporpalrltrcrfi u MlrKponporpavunrrfi ;

f) yuznepcallnuft z quSponofi.

l0



28' 3a cqdm qeeo tnolrcHo pacwupumb onepaquoHHbte Bo3Mo)tcHocmu MuKponpoqeccopa?
A) :a cuer yBenr4rreHu fl. tlucra II3y;
B) sa cver yBerr.rtrenu fl quclra naMflTuAanHbrx;
B) sa cver yBenuqeHr4 fl rrucraperficrpoB;
f) :a cver yBenr{qeHr4 \ \:acra cr{rHarroB.

29. Vmo osHaqaem PTCO3V?
A) pauravHbre ceKur{oHHbre MHoroKpucraJrbHbre 3anoMr{Haroune ycrpoft craa;
E) perracrpoBoe cBepxoneparHBHoe 3arroMrdHaroulr4e ycrpofi crna;
B) pa:luvnbre cBepxoneparr4BHoe 3ByKoBbre ycrpoficrna;
f) peecrpoBoe cBepxoleparr{BHoe 3afloMr{Harorque ycrpoficrea.

30. Vmo n?nflemcn eaucueilu'uuil cmpyKmypHbtrt oneMeHmoM Qopnama nnfuott xomandot?
A) KOn;
B) Orepaua;
B) aapec xuefiru;
f) Perracrp.

OTBETbI HA TECTbI:
l.B 6.8 11. f 16. A 21, f 26. A
2.A 7. A t2. B 17. f 22. B 27. B
3.B 8.B 13. f 18. B 23. A 28. B
4.4 9.f 14. B 19. A 24. f 29. B
5.f 10. A 15. A 20. A 25. B 30. A

Bonpoctt K sK3arteHy:

L Muxponpoueccop. Knaccu$uraqlrq MuKponpoqeccopoB.
2. Crpyxrypa rr{noBoro Mr.rKponpoqeccopa. AJIy.
3. flpauqunbr nocrpoeHur Mr.rKpoflpoqeccopHbrx cr4creM.
4. Cocransbre qacrr4 Mr{Kponpoueccopuofi cprcreMbr (MIIC).
5. PeNuurr pa6orrr MuKpoflpoueccopoB.
6. fapnapacKafl,u Son-uefiuaHoBcKas apxrzreKrypbr MnKponpoueccopHoft cucreus.
7. [Lansr Mr,rKponpoqeccopnoft crrcreMbr.
8. I-{urnu o6ueua uH$opr',raq nelt s Mr{KponpoqeccopHbrx cprcreMax (MIIC).
9. CerueHrprpoBaHrre rtiMqrr4
10. Cnoco6br aApecarlpt u onepaHAoB B Mr4Kpolpoueccopax.
I l. Perucrpbr MrrKponporleecopa.
I 2. OcHosHbre xapaKrepr4crnKr4 Mr4KpoKoHrponnepoB ceprl a PIC.
I 3. Knaccu$zrauur a crpyKTypa Mr.rKpoxoHrponnepoB.
14. flarvrqrr [porpaMM r4 AaHHbrx Mr.rKpoKoHTponnepa.
15. feHeparop raKToBbrx r4Mrrynbcon MK.
16. Kovranabr rrepecbrnxu MK.
I 7. Apu$verur{ecKr4e rorurasArr MK.
18. Jlorrz.{ecKr4e KoManarr MK.
19. Korr,ranAbl ynpaBneHraq MK.
20. Korraauabr Bbr3oBa roArrpofpauna MK.
21. CteuuwrbHbre perr4crpsl MK.
22. OcloeHbre cocraBHrre 6loru oAHoKpncraJrbHoro Mur(poKoHTponnepa.
23. Crer. llpunqun pa6oru crexa?
24.Kat< orpeAenqercq aApec onepaHAa c KocBeHHofi alpecauuefi.
25. Karcue geircrnut BbItIoJIHter MII npz locrynneHzr4 3arrpoca npepbrBaHzs B pexfl4Me
npeprmaHux?

26.Karcue rei4crsus BbIIIoJIHf,er MII upvr repexoAe K noAnporpalrvre o6pa6orru npeprrnauufi?
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27. B qeM cocror.rr oco6eHHocrb Ar4HaMlrqecKr4x O3y? Ha ocuose KaKTIX TI{IIoB TpaH3plcropoB

oHLI CTpOITCT U nO.reUy?

28. Hasosure ocHoBHbre cocraBHbte 6loru OMK.
29. Q6rscnr4re crpyKrypy H rpr4Hrlr{r $ynxqHonllpoBaHuc 6lora ynpaBneHl4c OMK.

30. Hagonure Ha3HaqeHlle g pexuMbl pa6orlt ra'fiuepon.

8. Vqedno-Memoduqecxoe u un(topntaquoHHoe o6ecneqeilue duc4unruHbt

8. 1. OcnoeHafl rumepantypa

l. flpecuyxuu, JLH. Murponpoueccopbr lII.H. flpecHyxuu. - M.: Bucuras uIKorIa,2015. -

351 c.

2. XolleuA, P. Muxponpoueccopbr r4 oneparluoHHble cl4creMbl / P. XolnesA. - M.: M.,
3neproarorvrug.uar, 20 I 5

3. Bapa6anon, IO.A. MuxponpoueccopHbre ycrpoficrna penefiuofi 3aIrII4rbI I4 aBroMarLII(lI

pacnpeAenr4reJrbHbrx cerefi / IO.A. Bapa6aHon. - Bororla: l[uQpa-LIHxeHepl4s, 2015. -

172 c.

4. fypenuv, B.I4. YsssuMocrtr Mr,rKpoflpoqeccopHbrx pene 3aluuru: npo6leMbl u peureHl4q

lB.VL fypewrv. - BolorAa: I4u$pa-l4uxeHeplls, 2016. - 256 c.

5. Ka;larusuxon, B.IrI. 3lerrponnKa 14 MuKponpoqeccopHaq rexHI,IKa: Yqe6uur lB.l4.
Kararussxos. - M.: Academia,2015. - 384 c.

6. Kapraruon, E.A. KorvrnbrorepHbre rexHoJrofr4u H MlrKponpoueccopHble cpeAcrBa B

aBroMarplqecKoM yIIpaBneHI{u / B.A. Kapramoa. - PH/A: @euuxc, 2016. - 380 c.

7. MelrHuroe, B.fl. IrlccreAoeaHr4e cucreM y[paBneHlas: V.Ie6uHx Ars aKaAeMl4qecKoro

6aralanpuara / B.fl. Melrnuxos, A.f. Cxupua4se. - Jho6epuu: IOpafir,2016' - 447 c.

8. Huxolaen, A.E. AsroN{arr43r.rpoBaHHbre cLIcreMbI ynpaBneHI4q Ha aBToMo6ulrsou

rpaHcnopre: yve6uux / A.E. Hllxoraee. - M': Academia, 2018. - 288 c'
g. Muryrunu, A.B. IluQpoBbre ycrpoficrsa I{ MlzKponpoqeccopbl / A.B. MraxyutnH. - Cfl6.:

BHV, 2010. - 832 c.

10. Xapron,B,fl.. MurcponpoqeccopHbre crrcreMbl: Yqe6noe noco6ue 18.fl. Xaproa. - M.:

Academia. 2017. - 320 c.

I 1. l.BapaHoe B.H. <flpurrleueHue Mr4KpoKOHTpOnnepOe AVR: CXeMbI, aJIfopI4rMbI,

IlporpaMMb t>>, 2-e LI3A. I,Icnp. M. : IrlsAarelscxuft Aon <Ao,qoxa-XXI>, 2006' - 2 8 8c'

12. fopronoe A.f ., JlueeHrlon C.H. ApxnreKrypa MnKpoKoHrponnepa IN-TEL 8051 . -

Toucr: T|IY,2005. - 80c'

13. IlueeHuoe C.H., Bulr,sHs A.[., foproucie A.f. Ocuoett Ml4KponpoueccopHoft rexHl4KI'l:

yue6noe noco6ze. - Toltcx: Tlly, 2007 . - 1 18c'

14. MuxporpoueccopH: s 3-x rH. / noA peA. C. B' flpecHyxl4Ha. -
2006. - Kn.l. - 495 c. - Kn. 2' - 383 c.

M.: BEtcurat IUKoJIa,

15. Moprou,{N. MuxpoKoHrponneprr AVR. BeoAHr,tft xypc./l1ep. c alru' - M.:

Irl:.uarelrcxu fi Aotr.t <AolsKa-XXI>, 200 6. - 27 2 c,

16. Pesu.{ IO. B, <llparrnvecKoe rrporpaMMupoBagl4e Ml4KpoKoHrponnepos Atmel AVR ua

f,3brKe Accelr,r6nepa). -- 2-e ugl,llcnp. - Cll6.: BXB-llerep6ypr, 2011. - 352 c

17, Xapron B.-fl. <MlrxpoKoHrponneprr AVR. flpaxrr.rxyM Arq Harrl4HarouHx. - M.: I4sa-eo

M|TY unr.H.3.BayMaHa, 2007 ' -240c.

8. 2. no nonH umen b Han rumeq smYP a :

Peeu.{ IO.B. llparrr4r{ecKoe rporpilMMl,IpoBaHl{e MuKpoKoHrponnepoB Atmel AVR na

f,3brKe Acceu6nepa. - CfI6., 2011. - 1279,'

Korr,rapon A. B. Bse,(eHI{e B MnKpollpo{eccopbl: Koucnexr lercUnfi rto Kypcy

<MutcponpoueccopHbre ycrpoftcrBa). - O6suucrc: I4AT3, I 998.

l.

2.
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8. 3. II p ozp ortrrvtHo e o 6 e c n e qe u u e u II u me p H e m-p e cy p c b,
IlporpaurvrHoe o6ecnert eHue:
l) OC Microsoft Windows 2000, Microsoflt Windows Xp;
2) MS Office (Word, PowerPoint);

3) Marerr,raruqecxufi rlaKer Matlab, The MathWorks, Inc, Bepcr4r 6.5.0. I 80913a (Rl3) r4 HoBee.
IIHrepHer-pecypcbt:

L www.edu.ru - Poccrzficxoe o6pasonasze. oereparsnrrfi ropran
2. www.exponenta.rU - O6pasonarelrsufi MaTeMaTur{ecrnfi cafir.

9. Mamep uunbHo-mexHaqecKoe oflecneqeuue d ucuunnuuar

- xolflIbrorepuui KJIacc Nrfl rlpoBeAeHr,rr pacrrsrHo-fpa$u.recrux pa6or no
gneKTpor43Mepr4TeJrbHbrM ycrpoft crnau ;

- cneuI4anLI3I,IpOBaHHas Ay!'uropvfl l.nfl npoBeAeHr.rr npaKTLtqecKr4x za1srufi I]o
oneKTpoMexaHr.rqecKr{M r.r r43MepureJrbHbrM ycrpofi crnarvr ;

- yve6Hrre aylr4Topuqr, rrr4TtrJrbHbrfi san v a6oseuesr Sranuara.
I4cnolr:yeMar rexHHKa: - Mynbrnue4ufiuufi npoexrop;

- 3KpaH;

- KoMrrbroTep;
- KaHaJr Irlurepuer;
- KoMlbrorepuufi KJracc AJrr caMocroqrersuofi pa60ru cryneHroB.

10. MemoduqecKue pexoneuda4uu no opzaHrcaquu u3yqeHun ductqurutuuat

Pa6oqas [pofpaMMa rlo ArlcunnlltHe <MuKpor(oHrponnepbr r4 MrrKpo[poueccopbr B
cHcreMax ylpaBneHl,Is)) cocraBJleHa B coorBercrBvtvt c rpe6onaHvrrM:a Oelepalr,Horo
focy.uapcrBeHHofo o6pasonareJlbHoro craHgapra BO rro HarrpaBJreHzro noAroroBKrz 15.03.04
<AgroMarIa3aIII4t rexHollofl4r{ecKrrx [poueccoB v rrpor{3BoAcrB) Lr yve6uoro rrJraHa 11o

HarlpaBJreHIfIo [oAroroBKIr <<AsroMaru3aquq rexHoJrornqecKrrx IIpoUeccoB rr
rrpou3BoAcTB)>.

I 1. TexnonozuqecKon Kapma duc4unnunu
Kypc 5 rpynra P_'d)l6BP62AT| ceuecrpg
fl peno4aearer b-ne KTop OeAopo e BraAr,rl'a 4p Eereu see la q

flpeno4aaarenH, BeAylrIHe [paKTnr{ecKre 3aHsrilr OeAopos BraAHNaHp E,ereHueehq
KaQeapa

Becoeoil rcos$QuuseHr AHcr{HrrJlHHbl B cosorynuofi pefiruHrosofi oqeHrce, paccqrrbrBaevofi no eceNa

AHcUH nJlHHau Gc.l u eoedeua ilmuneoean cucnteua

HauDrenosaulle
A r.r cu tltrJr tf H sr/lcypca

Yponenu o6paronaHrlr
(6arcalanpuar,
cIIeuuaJrHT€T,

marucrparypa)

Craryc
AHCqIrrIJtHHbt

n y're6uona
TIJIAHE
(A. E)

Koruqecreo 3E

Murcporcoumpomepbt u
MuKponpoqeccopbt 6
cucmeMax vnpa&reHun

6arcaaaepuam B ,/\

c MEXTHbIE AI4 C UI4IIJII4IIbI II O yrl E E H O MV rrJIA H V :

3n e rcmpuq e c rcue usue p e uun u e Kmpu q e c Kuxt t H e 3n e K mpwt e c Kux s e.q t& uH, dus urc a

FA3OBbIU MOAVIb (rposepra gHaHuft u yNreuufi no Aucuznluue)

l3



Temar 3aAaHlle r.rJul

MeponpuqTHe
Tel(yuero KoHTpOrq

BnAsr
rercyuIefi

ATTECTAUHH

AyAuropuan
JlJIH

BHEAYAt|TOPHAfl

Muunrua.nunoe
KOJIIIqECTBO

6a.n.roe

Mancuma.lsnoe
KOJIIIqECTBO

Ba;uoa
Tecm Nel T1 aydumopuan 10 25
TBKrIIr4ff KOHTPOJTb
(arrecraqun) Snraven r5 25

Tecm l\b2 T2 ayoumopHaa t0 25
PYEE}ITHA.g
ATTBCTAIIKIA

Konrpolunaa
Da6ora l5 zs

14roro 50 r00

Cocraeurers

3an. xa$eapofi anrovr arn3a\uu
TexHoJrofr.rqecKr4x rrpoqeccoB 14 rrpoH3BoAcTB

fi^p"*rop $uruuta
[IfV uu. T.f. Illenqen

.qorreHr B.E. O€aopon

AoLIeHr B.E. <Deaopoa

npo(feccop I,l.A. flaerrauoe

.liil$ i- i'Cti

;?r, \ . _/Filu

t4


