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1. MACHOPT ®OHJJIA OHEHOYHbBIX CPEJACTB

1.1 O6snacTh npuMeHeHus! (POHIA OLIEHOYHBIX CPEACTB

®oHpa  oueHOYHBIX cpeAcTB (mamee - POC) no ydeOHOW AUCUUILIMHE
NPEACTABIAET COOOM KOMIUIEKT METOAMYECKUX M KOHTPOJBHBIX H3MEPHUTEIBHBIX
MaTepHaOB, OLICHOYHBIX CPEACTB, IPEIHA3HAUYECHHBIX ISl aTTECTALMK 00Y4YaroIINUXCs
HAa COOTBETCTBHE UX IEPCOHAIBHBIX JIOCTHXKEHHM MOATAaHBIM TPEOOBAHUIM
IPOrpaMMbl OJITOTOBKY CIIEIIMAIMCTOB CPETHET0 3BEHA MO CMIEUATBHOCTH (TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH M MPOMEKYTOUHAS aTTECTAIlHs).

®onn oneHouyHbIX cpenacts no gucuuiuimHe OIL.08 «MukponpolieccopHbie
cUcTeMbl» paszpaboran coriacHo TpeboBanusm @OI'OC CIIO wu  sBisgercs
HEOTHEMJIEMOM YaCThIO PEAIM3aLMHU IPOTPAMMBI IIOArOTOBKH CIIELUATIUCTOB CPEAHETO
3BeHa 1o crnenranbHocTu 11.02.16 MoHnTax, TeXHUYeCKoe OOCTY>KUBAaHUE U PEMOHT
AIIEKTPOHHBIX MPUOOPOB U YCTPOMCTB.

Lenpto (oHOAa OLEHOYHBIX CPEACTB SBISETCA YCTAHOBJIEHHE COOTBETCTBUS
YpOBHSI OATrOTOBKM oOydaromuxcst tpedboanusim @I'OC CIIO mno cnenuaibHOCTH
11.02.16 MoHTax, TEXHUYECKOE OOCITYKUBAHUE U PEMOHT 3JEKTPOHHBIX IPHUOOPOB U
YCTPOWCTB.

3agaun OOC:

KOHTPOJIb U YIPABJIEHUE IPOLECCOM MPUOOPETEHUs OO0YUYarOUMMHUCS
HEOOXOJMMBIX 3HAHUW, YMEHUH, MPAKTUYECKOTO OIMbITA U OCBOCHHS KOMIIETEHIIUH,
onpeaeneHubix ®I'OC CIIO;

KOHTPOJIb ¥ YIIPaBJICHUE JOCTHKEHUEM LIEJeil MPOrpaMMbl, OIpeIeTEHHBIX
KaK Habop o01IMX U MPO(PECCUOHATBHBIX KOMIIETEHIIHI;

OLIEHKA JOCTMXKEHUN 00yUarouuxcs B mpouecce 00y4eHus C BblIEJICHUEM
TOJIOXKHUTEIbHBIX / OTPHUIIATEIBHBIX PE3yJbTATOB U IJIAHUPOBAHUEC
IpeIynpexIaouX / KOPPEKTUPYIOMIUX MEPOTIPUSTUH;

oOecrieyeHne COOTBETCTBUSL PE3YJbTATOB OOydYeHHs 3ajadaMm Oyaylien
NpO(ECCUOHANIHON NIESITEIbBHOCTH 4Yepe3 COBEPIICHCTBOBAHUE TPATULMUOHHBIX U
BHEJIPEHUE NHHOBAIIMOHHBIX METOJIOB OOYUEHMUS;

JNOCTHKEHUE TaKOTO YpOBHS KOHTPOJISI M YNPABJICHUS KayeCTBOM
oOpa3oBaHUs, KOTOpPHIA oOecrieumn Obl MPU3HAHHWE KBaTU(UKAIMI BBITYCKHHUKOB
paboToaaTensMu OTPACIIH.

CDOH,Z[ OICHOYHBIX CPCACTB BKJIKOYACT B ceds KOHTPOJIbHO-OILICHOYHBIC CpPCACTBA
(3amaHusi ¥ KPUTEPUM WX OICHKH, a TaKXKe OMUCaHus (OpM U MPOILERyp) Uit
MPOBCACHUA TCKYIICTO KOHTPOJA  YCIOCBACMOCTH H IMPOMCXKYTOUYHOU  aTTCCTAllUH
(ompeneneHusi KauecTBa OCBOCHUSI 00YYarOIIMMHUCS PE3yJIbTATOB OCBOCHUS y4eOHOI
JUCUUIUIMHBL (YMEHMM, 3HaHUH, npakTrudeckoro omneita, [IK u OK).

®OC obecrieunBaeT MOITANHYIO (TEKYIIHUNA KOHTPOJIb) U HHTETPAIBHYIO (TIPOMEKYTOUHAS

aTTecTalusi) OIEHKY yMEHHMM W  3HaHUH  OOyuarolmmxcs,
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IPUOOPETAEMBIX npyu OOy4YEeHHH MO Y4Ye€OHOW [MCUHWILIMHE, HANpaBJICHHBIX Ha
(opMupOBaHKE KOMIETEHIIUH.
1.1.1. [TepeueHp 0OMUX KOMIIETEHITAN

OK 01. Beibupats criocoObl pereHus 3aaad npoPpecCHOHANbHON AeSITENbHOCTU
PUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcrnonb3oBaTh COBPEMEHHBIE CpEICTBA IIOMCKA, aHaau3a |
UHTEpIpeTalud UHPOpMaIKi, ¥ UHPOPMAIMOHHBIE TEXHOJOTMH JAJISl BBITOJHEHUS
3ay1a4 mpodecCuoHaTBHOU IeATeTLHOCTH;

OK 03. [InanupoBaTh W pea30BbIBATH COOCTBEHHOE MPO(ECCHOHATBLHOE U
JUYHOCTHOE Pa3BUTHE, MPEANPUHUMATENBCKYIO JESITENBHOCTh B MPOPECCUOHATBHON
cdepe, UCTI0Ib30BaTh 3HAHUA 110 (PMHAHCOBON TPAMOTHOCTH B Pa3JIMUHbBIX KU3HEHHBIX
CUTYaLMSIX;

OK 04. D¢ hexTuBHO B3aMMOEHCTBOBATh U Pa0OTATh B KOJUIEKTUBE U KOMAH/IE;

OK 05. OcymiecTBasiTh YCTHYIO U MUCBMEHHYH0 KOMMYHHUKAIIUIO HA

rocyaapcTBeHHOM s3bike Poccuiickoit @enepannu ¢ yaueToM 0COOEHHOCTEM

COLIMAJIBHOTO U KYJBTYPHOT'O KOHTEKCTA;

OK 06. [IposBIATh IrpakTaHCKO-NTATPUOTHYECKYIO TO3HULIMIO, JEMOHCTPUPOBATH
OCO3HAHHOE€ MOBEJACHHE HA OCHOBE TPAJULMOHHBIX OOIIEUYEIOBEYECKUX LIEHHOCTEH, B
TOM YHCIE C YYETOM TapMOHHU3AalMM MEKHAIMOHAIBHBIX M MEXPEIUTHO3HBIX
OTHOUIEHUH, IPUMEHSTh CTAHIAPTHl AHTUKOPPYIILIMOHHOTO NTOBEACHMUS;

OK 07. ConelicTBOBaTh COXpPaHECHUIO OKpY>Karollen cpensl,
pecypcocOepekeH!Io, TMPUMEHATh 3HaHUA 00 W3MEHEHMH KIMMaTa, MPUHIIUIIBI
OepeXJIMBOTO MPOU3BOICTBA, 3(PPEKTUBHO JEHCTBOBATH B UPE3BbIYANHBIX CUTYaLUSX;

OK 08. Mcnonbs3oBatrh cpeacTBa PU3NUECKON KyJbTYPHI JJII COXpaHEHUS U
YKpEIUIeHHUsT  370pOBbsS B Tporecce  MpO(EecCHOHANBbHOM  JESATETbHOCTH U
nojJiep>KaHusl HEOOXOAUMOTO YPOBHS (PM3HUECKOU OJATOTOBICHHOCTH;

OK 09. TIlonb3oBaTbesi  mpoeCCHOHAIBHOM — JOKyMEHTalued  Ha
roCyJapCTBEHHOM U MHOCTPAHHOM S3bIKaX.

1.1.2. Tlepeuyenn npodecCHOHATBHBIX KOMIIETSHIIUN

IIK 1.1. OcyuiecTBasTh COOPKY, MOHTQX M JEMOHTAX 3JEKTPOHHBIX MPUOOPOB U
YCTPOMCTB B COOTBETCTBUHU C TPEOOBAHUAMH TEXHUYECKON JOKYMEHTALIMH

IIK 1.2. OcyuiecTBasiTh COOPKY, MOHTQX U JEMOHTaX 3JEKTPOHHBIX MPUOOPOB U
YCTPOMCTB, W HUX HACTPOMKY U PEryJIHPOBKY B COOTBETCTBUU C TPEOOBAHUSIMU
TEXHUYECKOM IOKYMEHTALIUU U C Y4ETOM TpeOOBAaHMN TEXHUUYECKUX YCIOBHM.

[1K 2.1. [Ipou3BoANTHh AMATHOCTUKY PAOOTOCTIOCOOHOCTH JIEKTPOHHBIX MPUOOPOB
U YCTPOMCTB CPEIHEN CIOXKHOCTH

[1K 2.2. OcymecTBisITh AUarHOCTUKY aHAJIOTOBBIX, UMITYJIbCHBIX, IIU(PPOBBIX U CO
BCTPOCHHBIMH MUKPOIPOLECCOPHBIMUA CUCTEMAMH YCTPOWCTB CPEAHEN CIOKHOCTH IS
BBISIBJICHUSI U yCTPAHEHUsI HEUCTIpaBHOCTEHN U 1e(DEeKTOB

[IK 2.3. BoInonHsATh TEXHUYECKOE O00CTYKMBAaHUE AJIEKTPOHHBIX MPHOOPOB U
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YCTpOﬁCTB B COOTBCTCTBHUHU C PECriIaMCHTOM U IIpaBUJIaMHU SKCILTyaTalluu

[1IK 3.1. Pa3pabaTsiBaTh CTPYKTYpHBbIE, (YHKIIMOHATbHBIC U MPUHIUIHAIBHBIC
CXEMBI TTPOCTEUIITNX IIEKTPOHHBIX TPHOOPOB U YCTPOUCTB.

[IK 3.2. Pa3zpabaThiBaTh MPOEKTHO-KOHCTPYKTOPCKYIO TOKYMEHTAIIUIO MEYaTHBIX
y3JI0B JIEKTPOHHBIX TPUOOPOB U YCTPOUCTB U MUKPOCOOPOK CPEAHEH CII0KHOCTU

1.1.3. IlepeyeHb TMYHOCTHBIX PE3YIBTATOB:

JIP  16. JleMOHCTpUPYIOIUMA ypOBEHb MOJATOTOBKH, COOTBETCTBYIOIIHIA
COBPEMEHHBIM CTaHJAPTaM M IMEPETOBBIM TEXHOJIOTHAM, TOTPEOHOCTSIM PETHOHAIBHOTO
peiHka U 1udposoit 3xoHOMHUKH, JIP 20. CnocoOHBIN HCIONB30BATh PA3IUYHBIC
1U(POBBIE CPEICTBA U YMEHHUS, IO3BOJISIONINE BO B3aUMOACHCTBUY C IPYTUMH JIFOIBMH
JIOCTHTATh MTOCTaBJICHHBIX I1eJIeH B IUGPOBOI Cpese;

JIP 31. HacrtoiiuuBblii B JIOBEACHWM HOBBIX HH)KCHEPHBIX PEIICHUM 10 HX
peanu3aluu, B MOUCKE UCTUHBI, B Pa3peIlIEHUH CIOKHBIX MPoOIeM

JIP 32. Crpemsimuiics K TOCTOSHHOMY TMOBBIIICHUIO TpOodheccuoHaIbHOM
KBATM(PUKALUU, 000TAIICHUIO 3HAHUH, MPUOOpETeHUIO MPO(hEeCCUOHATBHBIX YMEHUN U
KOMIIETEHIIM, OBJAJACHUIO COBPEMEHHOM  KOMIIBIOTEPHOM  KyJbTYypOW,  Kak
HEOOXOJIMMOMY YCJIOBUIO OCBOCHHSI HOBEHMIIIMX METOJOB MO3HAHUS, TPOCKTUPOBAHUSI,
pa3pabOTKM SKOHOMHYECKM TPaMOTHBIX, HAy4yHO OOOCHOBAHHBIX TEXHUUYECKUX
pelIeHnid, OpraHu3alMd TpyJla MW YIPaBJICHUs, TMOBBIIICHUIO OOIIEH KyJIbTYphI
MOBEJICHUS ¥ OOIIECHUS

JIP 33. bopromuiics ¢ HEBEKECTBOM, HEKOMITETEHTHOCTBIO, TEXHO(DOOHEH,
MOBBIIIAOIIAN CBOKO TEXHUYECKYIO KYJIbTYPY;

JIP 36. ['uOko pearupyromuii Ha MOSIBJICHHE HOBBIX ()OPM TPYIOBOU e TEIHHOCTH,
TOTOBBIN K UX OCBOEHUIO.

JIP 37. IlpuHuMaronuii ey v 3a/1a4u HayYHO-TEXHUYECKOT0, SdKOHOMUYECKOTO,
nH(OPMAITMOHHOTO pa3BUTHsl Poccuu, roToBbIN paboTaTh HA UX TOCTHXKCHHE

JIP 40. MoOTUBHUpPOBaHHBII K OCBOGHHIO (DYHKIIMOHAIIBHO OJU3KUX BHJIOB
npo¢heCCUOHATIBHON JIEITEILHOCTH, UMEIOIINX 00Iue 00BbEKTHI (YCIOBHUS, IIEJIN) TPYya,
MO0 UHBIE CXOKHUE XapaKTEPUCTUKHU

JIP 41. OcyuecTBisIOIMA MOUCK, aHaIU3 W MHTEpIpeTaluio MHGOpMAaLHH,
HEO0OXOAMMOM sl BBIMOJIHEHUS 33/1a4 Npo(hecCUOHATBHOUN eATeTbHOCTH

dopmoit MPOMEKYTOYHON aTTeCTalliy MO Y4eOHOM AUCHUIUIMHE SK3aMEH

1.2 Pe3yabraThl ocBOeHMs YueOHOH qucnunaunnbl OI1.08
«MuKponpoueccopHble CHCTEMbD, MOAJIekKAINE NTPOBEPKe.

B pesynbrare arrectanuy no yueOHON AUCHUIIIMHE OCYIIECTBIIAETCA
KOMILJIEKCHAsI IIPOBEPKA CIEAYIOINX YMEHUN U 3HAHUM:



Koabl 1 HanMeHoBaHuA

(I)OpMLI H ME€TOAbI

pe3yabTaToB 00y4YeHus! IMoka3aresnu
KOHTPOJIAA U OICHKH
(yMeHHsI ¥ 3HAHHSA) OLIEHKH Pe3yJILTAaTa
pPe3yJbTaTOB 00y4eHUs!
CTYACHT 0J/I’KCH YMETb:
Y 1 - yurath - MPOBEACHUE | ~-HAOI0ICHUE 3a X0JI0M
DJIEKTPUYIECCKHUEC CXEMBI, uccliefloBaHusl  paOOTHI | BBIMOJHEHUS — JTaOOPATOPHBIX

IIOCTPOCHHbIE Ha
MHUKPOCXEeMax
MUKpPOKOHTpoILiepoB; OK 1,
OK 2, OK 3, OK

7,0K9, TIIK1.1,IIK
1.2, IIK 2.1- 2.3, TIK
3.1, [K 3.2,.JIP
16,20,31-33,36,37,40,41

U(GPOBBIX YCTPOUCTB H
MIPOBEPKY UX
paboTOCTIOCOOHOCTH ¢
UCTIOJIE30BAaHUEM
IporpaMm
aBTOMATHU3UPOBAHHOTO
aHaJn3a JEKTPOHHBIX
cXeM,

pabot Ne 1 — 4 mo temam 1.5 ,
2.4

, IpakTUyeckor padbotsr Ne 1
o teme 1.5

-OlIEHKa pe3yJIbTaTOB
BBITIOJIHGHUST W 3alllUTHI
nabopatopHbix padoTr Ne 1 — 4
0 TeMaM

15 |, 24 |, npakrtuueckou
pabotsl Ne 1 o reme 1.5

- DK3aMeH

Y 2 - §nporpaMMHpOBaTh
BCTpauBa€Mble  CHUCTEMBI:
AVR- MUKPOKOHTpPOJUIEPHI €
OMOUIBIO
CHCIHATN3HUPOBAHHBIX
s3p1k0B; OK 1, OK 2, OK 3,
OK 7, OK
9, IIK11,IIK12,
IIK 2.1- 2.3, TIK 3.1,
K 3.2,.JIP  16,20,31-
33,36,37,40,41

- COCTAaBJICHHE
IPOCTEUIINX MPOTrpaMMm
U DKCIIEPUMEHTAJIbHOE
ONpENIETICHUE  BIUSHUSA
KOMaHJlT Ha COCTOSIHUE
MHUKPONPOLIECCOPHON
CUCTEMBI

-HaOII0CHIE 3a X0JIOM
BBITIOJTHEHUS ~ J1a00OpaTOPHBIX
pab6or Ne 1 -4

-OIlCHKa PE3yIbTaTOB
BBIIIOJIHEHUS 51 3aIUTEI

nabopatopHbix padbot Ne 1 — 4
o temam 3.1, 3.3
-9K3aMeH




VY 3 - npoBOaUTH -aHAJIU3UPOBATH XOJl | -HAaOIIOJICHHE  3a  XOJIOM
MIPOrpaMMHO-AIITAPATHY IO BBITIOJTHEHUS BBITIOJTHEHUS  JTAOOPATOPHBIX
OTJIAJIKy BCTPAMBAEMBIX nporpamMmbl, HUCHob3ys | padot Ne 9 — 11 mo Teme 2.7
CUCTEM anmapaTHbIe U | -OIlCHKA PE3yJIbTaTOB
(MHKpPOITPOLIECCOPHBIX IpPOrpaMMHBIE CPEJICTBA | BHIMOTHEHUSI U 3alUTHI
cucteM) OK 1, OK 2, OK OTJIAJIKU nabopaTtopHbix padot Ne 9 -11
3, OK 7, OK o Teme 2.7

9, IIK 1.1., IIK 1.2 , -dK3aM€eH

[IK 2.1- 2.3, TIK 3.1,

K 3.2,.JIP 16,20,31-

33,36,37,40,41

Y 4- nporpaMMupoBarth | - COCTABJICHHE | -HAOJIIOJICHHE 32  XOJIOM
MUKPOKOHTPOJIICPHI  CEPUH | MPOCTEUIITUX TPOTPAMM | BHITIOJHEHUS  JTa0OPaTOPHBIX
PIC OK 1, OK 2, U DKCIepuMeHTalnbHOe | paboT Ne 5 — 8 mo teme 2.6
OK 3, OK 7, OK 9, OTIpeNelICHNe  BIUSHUS | -OIICHKA pe3yIbTaToOB
I[IK 1.1, IIK 1.2 , TIK KOMaHJT Ha COCTOSIHHE | BBIITOJHEHUS u 3aIUThI
2.1- 2.3, TIK 3.1, TIK MUKPOIPOLIECCOPHOM nabopaTopHbIX padot Ne 5 — 8
3.2,.JIP 16,20,31- CHUCTEMBI 1o Teme 2.6

33,36,37,40,41 -dK3aM€eH

CTYACHT JOJIKCH 3HATD:

3 1- TunOBBIE Y3IIBI U

- OIIMCAaHUC IIPpUHIIHUIIA

- orrpoc 1o Teme 1.1

yCTpOMCTBA pabOThI TUMOBBIX Y3JIOB U - orrpoc 1o Teme 1.2
MUKPOIPOLIECCOPHBIX YCTPOMCTB -tect 1o Teme 1.3
cucteMm, OK 1, OK 2, MUKPOTIPOIIECCOPHBIX -9K3aMeH

OK cucTeM, 00OOCHOBAHUE

3, OK7,0K9, IIK | pa3gencHus no

1.1., 11K 1.2, TIK 2.1- Onpe/IeICHHBIM TPU3HAKAM

23, IIK 3.1, IK

3.2,.JIP 16,20,31-

33,36,37,40,41

3 2 - kimaccu(pUKaIIio - MOHHUMaHHe OocoOeHHOCTel | - onpoc no Teme 1.4
YCTPOMCTB NaMATH | Pa3IMIHBIX THUIIOB | -9K3aMEH
MUKPOKOHTPOJIJICPOB,; Pa3TMYHBIX TpyIII

OK 1, OK 2, OK 3, YCTPOMCTB MMaMsITH,

OK 7, OK 9, IIK | o6ocHOBaHUE pa3neneHus 1mo

1.1,1IK1.2, TIK2.1- | onpeaencHHBIM PU3HAKAM

23, IIK 3.1, TIIK

3.2,.JIP 16,20,31-

33,36,37,40,41




3 3 - apxureKkrypy - MOHUMaHHe ocoOeHHocTel | -ompoc o teme 1.1
MUKPOTIPOLIECCOPOB U Pa3IMYHbIX THIIOB | - oTpoc 1o Teme 1.4
MUKPOKOHTPOJLIEPOB; apXUTEKTYP -9K3aMeH

OK 1, OK 2, OK 3,

OK 7, OK 9, [1K

1.1, 11K 1.2, TIK 2.1-

23, IIK 3.1, IIK

3.2,.JIP 16,20,31-

33,36,37,40,41

3 4 - cnocoObl | -IOHUMaHUE CYIIHOCTH | - Ompoc 1o Teme 2.1
aJITOPUTMU3ALUU M | 3TallOB BBIOOpa METOAOB | -9K3aMEH
IporpaMMHUpPOBAHUS pelieHus 3a]1a4uu U

MHUKPOKOHTPOJLIEPOB pa3paboTKu

OK 1, aJrOpUTMAa peAIN3alnun

OK 2, OK 3, OK 7, OK

9, IIK11,IIK12,

[IK 2.1- 2.3, TIK 3.1,

I[IK 3.2,.JIP 16,20,31-

33,36,37,40,41

3 S) -[IPUHLIMIIBI | -TIOHUMaHHE CYIIHOCTH | - OIIPOC 1O Teme 2.9
B3aUMO/ICHCTBUS B3aUMO/ICHCTBUS - onpoc 1o Tteme 1.2
anmapaTHoTro U | anmapaTHOro U | -9K3aMeH
IpOTrPaMMHOTO IPOrpPaMMHOTO 00eCTIeYeHHSI

obecnieueHus B pabore | B  pabote

MUKPOKOHTPOJIJIEPOB MUKPOKOHTPOJUIEPOB

OK 1, OK 2, OK 3, OK

7,0K9, TIIK1.1,IIK

1.2, TIK 2.1- 2.3, TIK

3.1, [TK 3.2,.JIP

16,20,31-33,36,37,40,41

3 6- ocobeHHOoCTH
aApXUTEKTYPHI U
(YHKIMOHUPOBAHMUS,
IIUKJIbI BBITIOJTHEHUS
xoMang PIC —
MUKPOKOHTPOJIJIEPOB
OK 1, OK 2, OK 3, OK
7,0K9, TIIK1.1,IIK
1.2, TIK 2.1- 2.3, TIK
3.1, [TIK 3.2,.JIP

-IOHUMAaHUE OCOOEHHOCTEN
apXUTEKTYPHI,
(YHKIIMOHUPOBAHHMS y3JI0B B
[IAKJIaX BBIIIOJIHEHUS
KOMaH]I PIC -
MUKPOKOHTPOJLIEPOB

-ompoc 1o Teme 2.6
-3K3aMeH




16,20,31-33,36,37,40,41

3 7- cucreMy KOMaH]I,

CHOCOOBI ajpecanuu
PIC-
MHKPOKOHTPOJUIEPOB

OK 1, OK 2, OK 3,

OK7,0K9, IIK11,
K 1.2 , TIIK 2.1- 2.3,
I[IK 3.1, K 3.2,JIP
16,20,31-33,36,37,40,41

-Ompe/IeIICHHe Ha3HAYEHUS U | -OTpocC o Teme 2.6
CBOMCTB OCHOBHBIX TPYII | -3K3aMEH
KOMaH7T ®W OCOOCHHOCTH
IpOrpaMMHUPOBAHUS PIC-
MHUKPOKOHTPOJIIIEPOB

3 8-  xapakrepHble
OCOOCHHOCTH,

IMPUHIIAIIBI TTOCTPOSHUS,
OCHOBHBIE THIIBI,
nporeccopo  DSP OK
1,0K2,0K3,

OK7,0K9, IIK1.1,
K 1.2 , IIK 2.1- 2.3,
K 3.1., IIK 3.2,JIP
16,20,31-33,36,37,40,41

- ONHCAaHHWE MPUHIUIIOB | -Ompoc mo Teme 1.7
MTOCTPOCHHS, 3HaHHE | -9K3aMEH
O0COOCHHOCTEH W OCHOBHBIX
TUIIOB  TIPOLIECCOPOB,  HUX
pOJIb B peall3alliid METOJI0B
1udpoBoit 00paboTKn
CUTHAJIOB

3 9- Apxurektypy DSP
cemeiictBa ADSP-21xx
OK 1,0K 2, 0K 3, OK

7,0K9, IIK11,IIK
1.2, TIK 2.1- 2.3, TIK
3.1, [1K 3.2,.JIP
16,20,31-33,36,37,40,41

-IIOHUMaHKEe O0coOeHHoCTEl | -onpoc 1o Teme 1.7
ApPXUTEKTYPHI TPOIECCOPOB | -3K3aMEH
cemeirictBa ADSP-21xx

3 10- npuHOUTIBI
IPOTrPaMMHUPOBAHUS

-OTpeIeNICHUE Ha3HAYCHUS U | -OTPOcC 1o Teme 2.4
CBOWCTB OCHOBHBIX TIPYIII | -3K3aMEH

MUKPOTIPOIIECCOPHBIX
CUCTEM Ha accembiiepe
OK 1, OK 2, OK 3,
OK 7,

OK9, ITIK1.1,IIK1.2
, TIK 2.1- 2.3, TIK 3.1,
K 3.2,.JIP 16,20,31-
33,36,37,40,41

KOMaHJT MHKPOTPOIIECCOPHBIX
YCTPOMCTB W OCOOEHHOCTH
IPOTrPAaMMHUPOBAHMS Ha S3BIKE
acceMOJiep sl CO- BPEMEHHBIX
MHUKPOIIPOIIECCOPHBIX CUCTEM
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JIMuHOCTHBIE
pe3yJabTaThI:

HpOSIBJIeHI/Ie n  OCMOHCTpalus

YPOBHA IIOATrOTOBKH,
COOTBCTCTBYIOHIICTO

COBPpECMCHHBIM  CTaHJapTaM H
NepcaOBbIM TCXHOJIOTHUAM,

MOTPEOHOCTSM ~ PETUOHAIBHOTO
pBIHKA ¥ IU(DPOBOIT SKOHOMUKH

-CIIOCOOHOCTh  HCITIOJIb30BATh
pa3Iu4HbIE (ppOBBIC
cpencTBa u yMEHUs,
TI03BOJISIOLIHE BO
B3aUMOJICHICTBUM C JIPYTUMHU
JTIOJTEMH JIOCTUTaTh
MIOCTaBJICHHBIX nenei B

1idpoBoii cpene;
- TOTOBHOCTb K OCBOCHHIO

(YyHKIIMOHATILHO OJIM3KUX
BHJIOB npodeccruoHanbHON
JEeSTEIbHOCTH, UMEIOLIUX

oOmue o0beKThl  (ycllOBuUA,
nenyd) Tpyaa, Ju0OO  UHBIE
CXO0’KHE XapaKTEPUCTUKU

- CIIOCOOHOCTh 1§ (00)
pearupoBath Ha  IIOSIBJICHHC
HOBBIX dbopm TPYIOBOU

NEATEIbHOCTH, TOTOBBIA K HX
OCBOEHHIO.

-IPUHATHE LEIM W 33Ja4d
HAY4YHO-TEXHUYECKOTO,
HKOHOMHUYECKOTO,
UH(OPMALIMOHHOTO  Pa3BUTHS
Poccuu, rotoBsiii paboTaTh Ha
UX JTOCTH)KECHHE

CrocoOHOCTh  OCYIIECTBIISATH
TIOUCK, aHaJN3 U
UHTEpIpEeTannio WHGOPMAIINH,
HEOO0XO0IMMOI TS
BBITTOJTHCHUS 3a7a4
npodeccuoHaIbHOM
JCSTEIIbHOCTH

- aHamM3 yUaCTHsI B
KOHKYpCaXx,
KOH(pEPEHIIHSIX,
OJIIMITHA/IAX, MPOEKTaX,
BBIITOJTHCHUE  TBOPUYECKUX
pabort

- aHaIMn3 y4acTus B
KOHKYpCax
pohecCHOHATEHOTO

MacTepCcTBa, TEXHUYECKOTO
TBOPYECTBA

-HaOJI0/IEHNEe, MOHUTOPHUHT
pa3MelIeHns] MaTepHalioB B
COLIMATIBHBIX CETAX

-HabJIr0JIeHNE, aHaIn3
cOONIOJIEHUs  HOPM U
TIPABLT ITOBEJICHMS,

NPUHATBIX B OOIIECTBE,
bukcanus HAIAYUAS WU
OTCYTCTBHUS KOH(MIUKTOB
-aHaJIn3 IIPOCKTOB,
TBOpYECKHUX pabOT, y4acTus
B KOHKypcax n
KOH(EpEeHIIHIX

- OIICHKA
IIOATOTOBJICHHBIX
pedeparoB, mpe3eHTaIUH,
JIOKJIaJI0B, COOOIIIECHUM
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1.3. KonuukaTop o11eHOUYHBIX CPEICTB

HaunmenoBanue Kox IIpencrasB/ieHre OLIEHOYHOI 0 CPEACTBA B
OLICHOYHOI0 OII€HOYHOI 0 (ponne
cpeacTBa cpeacTBa

VY cTHBIN (MUCHbMEHHBIN) O ITepeueHs BOIIPOCOB IO TEME, Pa3ACIy.

OMpOC MO TEME, pa3iey

Cemunap (ne6atb C [lepedenn Tem it U3ydeHUs U (WIIH)

JIUCKYCCHS, KPYTJIBIH 00CyK/ICHUS.

CTO)

KounTponbHas padora KP KoMIUIEKT KOHTPOJIBHBIX 3aJaHUH 10 BApHU-
aHTam*

TectupoBanue T KoMIuiekT TecToBbIX 3a/laHHil 1o
BapuaHTam™

KypcoBoii mpoekt KII (KP) | Temsl kKypcoBoro npoekTa (paboThl), CChLIKa

(pabora) Ha METOAMYECKHUE YKa3aHUS IO
BBITIOJTHEHUIO KYPCOBOTO TIPOeKTa (paboThI)

[IpakTuueckas padoTa I1P HomMep 1 HauMeHOBaHUE PAKTUYECKOU
paboThI, CChUIKA Ha METOJIUYECKHE
yKa3aHus
110 BeinosiHeHuto [1P.

JlabopaTopHas pabota JIP Howmep 1 HauMeHoBaHue 1a00paTOpHOH
paboThI, CChUIKA Ha METOJIUYECKHE
yKa3aHus
110 BbINTOTHEHUTO JIP.

3amaHusg  TUMOBBIE 3T KoMIiekT THITOBBIX 3agaHuil™

Pa3Ho ypoBHEBbIE 3a1aun P3 KomIuiekT pa3Ho ypOBHEBBIX 33/1a4 U

U 3aJIaHUs 3aJaHun

3agaHus B paboueit PT Homep 3anmanus, cTp., cChlJIKa Ha pabouyio

TeTpaau TeTpajb.

HccnenoBarenbckas npP [TpumepHast TeMaTHKa UCCIIEI0BATEILCKUX

paborta pador.

TBOpueckue 3anaHus T3 [IpumepHasi TemaTHKa TPYIIOBBIX W/WUIU
WHJIMBUAYJIbHBIX TBOPUYECKUX 3aTaHUI

IIpoexr I1 [IpumepHas TemaTuKa rpyNIoOBbIX  W/WIA
WHJUBUAYJIBHBIX TPOCKTOB.

Keiic (cuTyalmoHHOE K 3agaHus Al peuieHus Keiica (KOMIUIEKT

3a/1aHue) CUTYallMOHHBIX 3a7aHuii). OOpa3iibl

CUTYaIlMOHHBIX 3a7a4™.

12




HaumeHoBaHnue Kon IIpencras/ieHre OLEHOYHOIO CPeACTBA
OII€HOYHOT0 OII€HOYHOI 0 B (poHe
Cpe/IcTBa cpeacTBa
JlenoBasi (posieBasi) urpa | Tema (mpobiiema), KOHIICTIIINSA,
poJiu 1
OKUAEMBbII pe3ysbTaT M0 KaX 10 Urpe.
Occe 2 Temartuka scce
Tpenaxep Tp Komrmnekt 3ananuii asist paboTsl Ha
TpEeHaXeEpPe
DNEeKTPOHHBII OI/BJIP IlepedyeHb  AIEKTPOHHBIX
MPAKTUKYM/ IPAKTUKYMOB,
BupryainbHbie BUPTYaAJIbHBIX
nabopaTopHbIe PabOThI 1a00paTOPHBIX PabOT
DK3aMEHAI[MOHHOE OTB [IepeueHb TEOPETHUECKUX BOIIPOCOB,
3aJlaHue (TCOPETUUECKUI dK3aMEHAIMOHHbIE OMIICTHI
BOIIPOC)
DK3aMEHaIlMOHHOE OII3 KoMmIuiekT npakTruyeckux 3aJaHui,

3a/1aHue (MIPAKTHIECKOe
3a/1aHue)

OK3aMCHAIIMOHHBIC OMJICTHI
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4, COI[ep)KaTe.]'ILHO-KOMHeTeHTHOCTHaﬂ MaTpUIAa OHCHOYHBIX CPEACTB TCKYIIEI0 KOHTPOJIA YCIICBACMOCTH

U IPOMEKYTOYHOM aTTecTanuu no yueOHoi gucuuminde OI1.08 MukponpoueccopHbie CHCTEMbI

Texkyuuii KOHTPOJIb

IIpome:xxyTOouHas1 aTTECTALMS

Koabl Kon
DJIeMeHT y4eOH 0l TMCIHHIJIMHBI NMpoBepsieMbIX Koz Koxpt OLIEHOYHOI'0 ®opma
VAOK, | Clwmon | wmepens o | oo
HK 9 b 9
Pa3nen 1 Muxponpoueccopablie cucteMbl. OCHOBHbIE NOHSATHS
Tema 1.1.
OcHoBBbI QYHKIIHOHUPOBAHUS 31 . 31, 3TB1-37
MHKPONPOLECCOPOB M MUKPOIPOLECCOPHBIX
cucreM
Tema 1.2.
OTB 8-9
MuxkpokonrpoJsuiepsl (MK). O0mmue cBegenust 32,33,35 O 1 32,33,35
Tema 1.3. ) 33,35, V1 O,lIp,1 | 33,35, Y1 | 35TB10-13
MukpoxoHTpoJLiepsl cemeiicTBa AVR
Tema 4. y 36,37, V1 0 36,37, V1 | OTB14-22,
MukpoxouTpoiepsl cemeiicta PIC DK3aMeH
Tema 1.5.
Hudposbie npoueccopbl 00PadOTKH CUTHAJIOB 38, 39 O 38, 39 DTB42-45
(DSP)
Pa3nen 2. AaroputMusanus 4 NPorpaMMHPOBaHIe MUKPOKOHTPOJLIJIEPOB
Tema 2.1. 34,35 O 34,735 ATB 23-25
S3bIKHM NpOorpaMMHpPOBaAHUA
Tema 2.2. 35 0] 35 OTB 26-28

TpaHcassuus nporpaMmel
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Tema 2.3.

. 35 O 35 OTB 29

Kpatkuii 0030p nporpamMmmaTopoB
Tema 2.4 OTB 23-25

" 34,35,37,¥4| JIP1-JIP4 | 34,35,37, V4| OSl31-11
IIporpaMmmMupoBaHue MUKPOKOHTPOJIJIEPOB 13 18-25
Tema 2.5. DI1312-14

34, 35,37, V4 JIP5- JIP8 34, 35,37,
IIporpammupoBanue PlC-koHTpOJ/IIIEpOB
Ha s3pike CU

Tema 2.6. DI1315-18
OTaaaka nporpamMmm 34,35,¥2, V3 | JIP9-JIP11 | 34,35,¥2,V3
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2. KOMIIVIEKT KOHTPOJIBHO-OEHOYHBIX CPEACTB UIsA TEKYIIETO
KOHTPOJIA YCIIEBAEMOCTH 110 YYEBHOU JUCHUIIJIMHE

KoHTposib W oOlleHKa pe3yiapTaToB oOcBoeHUs yueOHoM mucuuruiiabl  OI1.08
MukponpoleccopHble CUCTEMbI OCYIIIECTBIISIETCS MPENoIaBaTesieM B MPOIECCE:
IPOBEIECHHS] YCTHOIO WJIM IMMCBMEHHOI'O ONpoca IO TEeME, pa3Aeily; KpYIrjioro
CTOJIa, ICJIOBOM UTPBI, CEMUHAPA U JP.
BBITIOJTHEHUS U 3aLIUTHI JA0OPATOPHBIX U MPAKTUYECKUX PAOOT;
TECTUPOBAHUS 10 OTAEIBHBIM TEMaM U pa3JeiiaM;
aHaJIM3 BBITOJIHEHHSI TUTIOBOT'O 3a/1aHMS U T.1.

VYCTHBI WM NHCBMEHHBIM ONPOC NPOBOAUTCS HA MPAKTHYECKUX 3aHATHAX U
3aTparuBaeT Kak TEMATUKY MNPEANIECTBYIOIIMX 3aHATHI, TaK U JEKIIMOHHBIM MaTepuasl u
M03BOJIET BBIACHUTh O0OBbEM 3HAaHUM CTY/AEHTA M0 OIPEIEICHHON TeMe, pa3Jieny, podiemMe.
VYeraelit onpoc B (opme coOecefoBaHus - clienuaibHas Oecela NpernoaaBaress C
oOydarolmuMcsi Ha TEMbl, CBS3aHHbIE C HU3y4yaeMOW AMCLUMILIMHOW, M PAaCCUUTAHHOE Ha
BBISICHEHHE 00beMa 3HAHUN 00YUaroLIErocs 1o ONpeeIEHHOMY pasJiely, TeMe, podieme
U T.IL.

Tunosoe 3aanue - CTaHJapPTHBIE 3aJaHNS], IO3BOJISIIOLIME TIPOBEPUTH YMEHHE PEILIATh
KaKk ydeOHble, Tak W mnpodeccroHanbHble 3agaun. ConaepkaHue 3aJaHUN JOJIKHO
MaKCHUMaJbHO COOTBETCTBOBATh BUJAM MPO(ECCHOHATBHOM 1€ITEIbHOCTH.

Pa3nnuaroT pa3HOYpOBHEBBIE 3a1a4H U 3a/1aHUS:

a) O3HAKOMHTEIBHOTO, II03BOJISIONIME OLICHHBAaTh M JAUArHOCTUPOBATh 3HAHHE
(dakTueckoro Marepuana (0a30Bble MOHATHUSA, aITOPUTMBI, (PAKTh) 1 YMEHUE MPABUIBHO
MCIIOJIb30BATh CIECLIMAIbHBIE TEPMUHBI U MIOHATHS, Y3HABaHUE O0BEKTOB U3yUYECHHUSI B paMKaxX
ONPENEIEHHOTO pa3/ieia JUCLUIUINHBL

0) penpoyKTUBHOTO YPOBHS, MO3BOJIAIOIINE OLIEHUBATh U AMATHOCTUPOBATH
YMEHUS CUHTE3UPOBATh, aHATTM3UPOBATH, 00001IaTh (PaKTUUECKUI U TEOPETUUESCKUN
Marepuai ¢ GopMyIMpPOBaHUEM KOHKPETHBIX BHIBOJIOB, YCTAHOBJICHHEM MPUYUHHO-
CIICJICTBEHHBIX CBS3€EH;

B) IPOJYKTUBHOI'O YPOBHS, IMO3BOJISIOIINE OLEHUBATh U JUArHOCTUPOBATh YMEHMS,
MHTETPUPOBATh 3HAHUS Pa3IMYHBIX 00JIaCTEeH, apryMEHTHpPOBaThb COOCTBEHHYIO TOYKY
3pEHUs, BBITIOJIHATH MPOOJIEMHBIE 3aJaHusl.

TecTtupoBanuve mpeacCTaBlIgeT CcOO0OM CUCTEMY CTaHIAPTU3UPOBAHHBIX 3aJaHUM,
MO3BOJISIONLYI0 ABTOMATU3UPOBATh MPOLENYPY HM3MEpPEHHUs YpPOBHS 3HAHUHW U YMEHHU
oOyuJarolerocsi, HarpaBJI€HO Ha MPOBEPKY BIAJACHUS TEPMUHOJIOTMYECKHUM amnmnapaToM U
KOHKPETHBIMH 3HAHUSIMH MO TUCUMIUIMHE. TeCTHPOBaHUE 110 TEME, PA3AEIly 3aHUMAET YacCTh
yueonoro 3ausatus (10-30 MUHYT), MPaBHIILHOCTH pEIICHUST pa30upacTcss Ha TOM K€ WITU
CJIEIYIOILEM 3aHITHH; YaCTOTa TECTUPOBAHUS ONPENEISETCS PENOIaBATEIIEM.

TecTtupoBanve 1o TeMaM, pasleiaM MPOBOAMTCS B MNHUCBMEHHOM BHJE WIH B
KOMITBIOTEPHOM C MOMOIIbIO TECTOBOW OOOJOYKM WIJIM pa3pabOTaHHBIX MpernofaBaTeIeM

TECTOB C HCIOJIb30BAHUEM CIICIUAIM3UPOBaHHBIX cepBucoB (Google-popmer u mp.), B
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KOTOpBbIX Oamibl (OPMHUPYIOTCS ABTOMATHYECKU W TEPEBOMAATCS B CHUCTEMY OIEHOK
IpernojjaBaTesieM B COOTBETCTBUU C YTBEPKIACHHOM IIKAJION OLIEHUBAHUSI.

[IpakTyeckue 3aHSATUS MPOBOJUTCS B YAChl, BBIJICIICHHbIE YUYEOHBIM TUIAHOM JUIS
OTpa0OTKH TPAKTUYECKNX HABBIKOB OCBOCHHUS KOMIICTCHIMSMHU, W MPEAINOJararoT
aTTECTalMIO BCEX 00YUAIOUINXCA 32 KAK0€ 3aHATHE.

B xome mpakTHdeckoro 3aHATHS ~OOydYarompecss MpUOOpeTarnT  yMEHWUS,
MIPEIyCMOTPEHHBIC pabodeii POrPaMMON JUCIUIUIMHBI, Y9aTCsI UCITOIB30BaTh GOPMYIIBI, U
MPUMEHSATh Pa3IMYHbIC METOAWKH pacyeTa, aHaJU3UPOBAThH IMOJYUYEHHBIC PE3yIbTAThl H
JIeaTh BBIBOJIBI, ONTUPASICh HA TEOPETUICCKUE 3HAHMUS.

Copnepkanue, dTambl TMPOBEACHUS KOHKPETHOTO MPAKTUYECKOTO 3aHSATHUS WU
nabopaTopHON pabOThl, KPUTEPUH OLIEHKH MPEJCTABICHBl B METOJUYECKUX YKa3aHUIX IO
BBITIOJIHEHHUIO MPAKTHYECKUX PadoT.

OT4eT 1Mo MpaKTUYECKOW paboTe MpPEICTaBIACTCS B IMEYaTHOM BHAE B (popmare,
MPEyCMOTPEHHOM IIa0JIOHOM OTYEeTa MO MPAKTUYECKOM, JJabopaTopHOU padoTe. 3amura
oT4eTa MPOXOoaUT B hopMe JoKIaaa 00ydaronIerocs o BIOJIHEHHON paboTe U OTBETOB Ha
BOMPOCHI IIPETIOAaBATEIS.

B crmydae HEBBIOTHEHWS NPAKTUYCCKUX 3aJaHUN B TMporecce OOydeHHs, WX
HEOO0XO0IMMO «O0TpaboTarhy auddepeHIMpoBaHHOTO 3a4yeTa. Buja 3amaHuii, KOTOpbIE
HEOOXOAMMO  BBITIOJHUTH  JJI  JIMKBUJAIIMK  33J0JDKCHHOCTH — OTNPEACHsIeTCsl B
WHIUBUTY ATBHOM TOPSIZIKE, C YICTOM NMPUYHH HEBBITTOTHCHUS.

dopMa TPOBENECHUS] TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH U IPOMEKYTOUYHOM
aTTeCTalMu Il OOyYaroIIMXCS WHBAIUIOB M JIUI[ C OTPAHUYCHHBIMH BO3MOKHOCTSIMU
3JI0POBbSI BBHIOMPAETCS C YYETOM WMHJUBHAYAIbHBIX IMCUXO(PU3HMUECKHMX OCOOCHHOCTEH
(YycTHO, MMCBMEHHO Ha Oymare, MMCbMEHHO Ha KOMITbIOTEpE, B pOpME TECTUPOBAHUS U T.I1.).
[Ipu HEOOXOAUMOCTH OO0y4YaloImUMCS WHBAJIWAAM U JIMIIaM C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3JIOPOBBSI MPEOCTABIISECTCS JOMOJTHUTEIILHOE BpeMs I MOJATOTOBKH
OTBETa Ha dk3aMeHe/TudGepeHIIMPOBAHHOM 3a4yeTe/3aueTe
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2.1 KoMIUIeKT KOHTPOJIbHO-0IEHOYHBIX CPEICTB /ISl IPOBeAeHUs TeKYIero
KOHTPOJIS 3HAHUM
Pa3nen 1. Muxkponpoueccopabie cuctreMbl. OCHOBHbIE OHATHS
Tema 1.1. OcHoBBI GYyHKIMOHUPOBAHNSI MUKPONIPOLECCOPOB U MUKPOIPOLIECCOPHBIX
CUCTEM

TecToBbIN ONIPOC MO pasaeny « MUKpoONpoueccopbl ¥ MUKPOIPOLECCOPHbIE
CHCTEMbI»

1. Kak Ha3bIBaeTcsi yCTPOMCTBO, BBINOJIHSAONIEee apupMeTHUecKne U
JIOTHYeCKHe Onepanuu B MUKponpoieccope?

A) Kom-namsrthb

B) AJIY (ApudmeTuko-JIoru4eckoe yCTpoucTBO)

C) Peructp

D) IlIuna manHbIX

2. Kako#i TMII NaMSATH HCIOJIL3YeTCsl IJIsi BDEMEHHOT0 XpaHeHHUsl 4acTo
MCTIOJIb3yeMbIX JAHHBIX B MHKponpoueccope?

A) T13Y (ROM)

B) O3Y (RAM)

C) Kom-nmamsth

D) Flash-nmamsTs

3. Kak Ha3piBaeTcsi HA0Op KOMaH/I, KOTOpPbIe MOKET BbITIOJIHATH
MHUKponpoueccop?

A) Mukpokos

B) Cucrema komanp (Instruction Set)

C) ®upmBap

D) Hpaiisep

4. Kakoii KOMIIOHEHT 0TBe4YaeT 32 BHIOOPKY HHCTPYKUMA U3 MaMsATH?
A) YcTpoiicTBO ynpaBieHuUs

B) AJIY

C) Comporeccop

D) Taiimep

5. Kak Ha3pIBaeTcsl LIMHA, NepeJaomias agpeca sueexk NnaMsaTH?
A) lluna naHHBIX

B) llluna ynpaBieHus

C) llIuna agpeca
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D) CucremHas muHa

6. Kakoii napameTp MUKponpoueccopa onpejaessieT KOJM4eCTBO TAKTOB B
CeKyHay?

A) PazpsimHocTh

B) TakroBas yactora

C) O6beM ko1Ia

D) HanpspkeHue nuTaHus

7. Kakoii THIl apXUTEKTYPbI HCNOJIb3YeTCs B COBPEMEHHBIX MpoIeccopax
(nanmpumep, Intel, AMD)?

A) I'apBapackas

B) ®on HeitmanoBckas

C) RISC

D) CISC

8. Kak Ha3bIBaeTCs TeXHOJIOTHS1, I03BOJISIIONIAS BHINOJHATH HECKOJIbKO
UHCTPYKIMI 32 OAUH TAKT?

A) Konseiiepuzanus

B) Bupryanuzanus

C) KsmmpoBanue

D) CynepckansipHOCTb

9. Kakoii peructp XpaHuT ajpec cjeayroiieil KoMaHab1?
A) AKKyMyJATOp

B) Peructp ¢uaros

C) Cuerunk komaug (PC)

D) Vka3zarenb creka (SP)

10. Kak Ha3bIBaeTcsi pe:kuM padoThl MPOLEccopa ¢ MOBbIIIEHHbIM
JHePronoTpedJeHueM ISl YCKOPEHHUS BbIYUCICHUM?

A) Turbo Boost

B) Sleep Mode

C) Hibernation

D) Thermal Throttling

11. Kakoii nuaTep@eiic ncmob3yercs AJs NOAKIIYECHUS MPOLECCOPA K YUIICETY
HA MATEPUHCKOI 1uiare?

A) PCI Express

B) SATA
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C) FSB (Front Side Bus) / DMI
D) USB

12. Kakoi TMII NaMSITH SIBJISIETCS YHEProHe3aBUCUMbIM ?
A) DRAM

B) SRAM

C) 13y (ROM)

D) Kom L1

13. Kak Ha3bIBaeTCsl TEXHOJIOT WS, 03BOJIAIONIAS OJTHOMY SIIPY MpoLeccopa
BBIIIOJHATH HECKOJBKO MOTOKOB?

A) Hyper-Threading

B) Multi-Core

C) Overclocking

D) Pipelining

14. Kakoii KOMIIOHEHT OTBe4YaeT 32 ynpaBJjieHUe NPepbIBAHUAMM ?
A) DMA-koHTpoJuIep

B) APIC (Advanced Programmable Interrupt Controller)

C) Taiimep

D) GPU

15. Kak Ha3bIBaeTCsl NaMATh, MCIIOJIb3yeMasi VISl XpaHeHUs] MUKPOIIPOrpaMm
ylpaBJieHus npoueccopom?

A) Kom L3

B) Mukpokon

C) BIOS

D) CMOS

16. Kakoii cranaapt onucbiBaeT 32-0UTHYIO U 64-0MTHYI0O apXUTEKTYPY
npoueccopon?

A) ARM

B) x86/x64

C) PowerPC

D) MIPS

17. Kakoii napaMeTp onpe/eJsieT KOJM4eCTBO OUT, 00padaTbiBaeMbIX
NMPOLECCOPOM 32 OUH TAKT?

A) TakToBas yacrora

B) Pa3psanHocthb
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C) Kour-namsite
D) TDP

18. Kak Ha3bLIBaeTcs TEXHOJIOTHSA YMCHBIICHUS HANIPHAKCHUA X YaCTOThI 1JIA
CHM KECHHS IJHepronorpedeHus?

A) Turbo Boost

B) Dynamic Frequency Scaling

C) Overclocking

D) Thermal Monitoring

19. Kakoii THII MPOLECCOPOB UCMOJIb3YETCSA B MOOMJIBHBIX YCTpOlcTBax?
A) x86

B) ARM

C) PowerPC

D) RISC-V

20. Kak naseiBaercs TEXHOJOTHUSA, ITIO3BOJIAIOIIAA BBINNOJIHATD HHCTPYKIIUA BHE
oucpeau 1Jisi ONTHUMHU3ANUNA leOI/IBBO)II/ITeJIbHOCTI/I?

A) Out-of-Order Execution

B) Speculative Execution

C) Branch Prediction

D) Multithreading

K4 k Tecty

Ne Bompoca IIpaBuabHBIN Ne Bonpoca IIpaBuIbHBIA

OTBET OTBET
11

1

12

13

14

15

16

17

18

(2]
O O O W O >» W O W
W W W W W W T O O

19
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10 A 20 A

Kputepuu oneHku:

- OLICHKA «OTJIMYHOY BBICTABIIACTCS B TOM CITy4ae, €CIIM CTYJICHT OTBETHII
npaBuibHO Ha 90-100% 13 20 Bonpocos;

- OIICHKA «XOPOIIIO» BBICTABIIAECTCS B TOM CIIy4ae, €CJIM CTYJIEHT OTBETUJI TPaBUIBHO
Ha 80-89 %mu3 20 Bonpocos;

- OLICHKA «yJOBJIETBOPUTEIBHO» BBICTABIISIETCA B TOM CIy4ae, €CIU CTYIEHT
oTBeTUI npaBuiibHO Ha 70-79 %wu3 20 Bonpocos;

- OLIEHKA «HEYJOBJIETBOPUTEIHHOY BBICTABIISIETCS B TOM CIIy4ae, €CJIHU CTYIEHT
OTBETHJI PAaBUIILHO HA MeHbIe, yeM 70%mu3 20 Bompocos

Tema 1.2. Muxkpokontposiepbl (MK). O61iue cBenenust

TecToBbBIN OIIPOC
«Buapl IaMATH MUKPOKOHTPOJLJIEPOBY
1. Kakasi naMAATh MUKPOKOHTPOJLJIEPAa COXPaHsET JaHHbIE MOCJe OTKIIYEeHUs NUTaHuA?
A) O3Y
B) 113y
C) Kom-namsth
D) Peructpsl npoiieccopa

2. Kako¥i TMII NaMSATH HCIOJIb3YeTCsl IJIsl XpaHEHHUs BBINOJIHSIEMO#i MporpaMmbl?
A) EEPROM

B) O3Y

C) Flash-namsats

D) Peructpsbl

3. Kakasi namMsiTh AIBJISETCS SHEPro3aBUCUMOM ?
A) Flash

B) EEPROM

C) O3y

D) I13VY

4. Kakoii THII MAMSITH MO3BOJIsIET 3aMUCHIBATH M CTHPATh JaHHbIE HA YPOBHE OTAEJbHBIX
oaiitoB?
A) Flash
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B) EEPROM
C) 03V
D) 13V

5. Kakasi namMaTh UMeeT HANOOJIBIILYI0 CKOPOCTH JocTyna?
A) Flash

B) EEPROM

C) O3y

D) Peructpsl npoiieccopa

6. Kakoii THII NaMATH 00BIYHO MCIOJIbL3YeTCs AJIA XpaHeHus 3arpy3uuka (bootloader)?
A) O3y
B) EEPROM

C) Flash
D) Kour-namsite

7. Kakasi naMATh He MOKeT ObITH M3MEHEeHA MOocJie MPOrPAMMHUPOBAHMS
MHKPOKOHTpOJLIepa?

A) Flash

B) EEPROM

C) Mackuposannoe [13VY

D) O3Y

8. Kakoii THII MaMSITH MCIIOJIb3YyeTCs AJIS1 BPEMEHHOT0 XPAHEHHUS TaHHBIX BO BpeMs
BbINOJIHEHHS IPOTrPaAMMBbI?

A) TI3Y

B) O3V

C) Flash

D) EEPROM

9. Kakasi namMATh 1103B0JIsieT MHOTOKPAaTHOE IepPenporpaMMipoBaHue, HO TpedyeT
CTHPaHUA LEJIOr0 CeKTopa?

A) EEPROM

B) O3V

C) Flash

D) 113V

10. Kakoii TMII NaMATH UMeeT OTPAHNYEHHOE KOJINYECTBO IUKJIOB 3aNMCH?
A) O3y
B) Flash u EEPROM

23



C) Peructpsl
D) Kamr-mamsite

11. Kakasi namMaTh HCHOJIb3yeTCs ISl XPAHEHHS KOH(PUTYPAIMOHHBIX TaAHHBIX
MHUKPOKOHTpPOJLJIepa?

A) O3V

B) Flash

C) EEPROM

D) I13Y

12. Kakoli THII IAMATH ABJAETCH CAMBIM MeIJIeHHBIM ?
A) Peructpsi

B) O3V

C) Flash

D) EEPROM

13. Kakasi namMsiTh He TpeOyeT YHePruM AJIsl COXPAHEHHUS JAHHBIX?
A) O3V

B) Flash

C) EEPROM

D) I13Y

14. Kakoii TMII TAMATH UCIOJIb3YyeTCH VISl XpaHeHus Tadau npeodpazosanuii (lookup
tables)?

A) O3y
B) Flash
C) EEPROM
D) I13VY

15. Kakast namMeATh UMeeT HAUMEHbIIMH 00beM B MUKPOKOHTpOoJLIepe?
A) Flash

B) O3Y

C) Peructpsl

D) EEPROM

16. Kakoi TMII TaMATH MOKeT ObITh M3MEHEH TOJIBLKO IPU NPOrPaMMHUPOBAHUU
MHKPOCXEeMbI?

A) Flash

B) EEPROM

C) O3y
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D) MackupoBannoe [13Y

17. Kakasi naMATh UCIOJIB3YeTCH VISl XPAHEHUS CTeKa NMPorpaMmbi?

A) Flash
B) EEPROM
C) O3y
D) I13VY

18. Kakoii Tunn naMsitu 00bIYHO UMeeT HANOOJIbIINH 00beM B MUKPOKOHTpoJLJIepe?

A) O3y
B) Flash
C) EEPROM
D) Peructpsot

19. Kakasi namMsiTb MO2KeT ObITH NePenporpaMMupoBaHa 0e3 u3BJIeYCHUA
MHUKPOKOHTPOJIJIEPA U3 yCTPoiicTBa?
A) MackupoBannoe [13Y

B) O3V
C) Flash
D) Peructpsbl

20. Kakoil Tun mamMsiTi MCIOJIb3yeTCs JJI XPAHEHUS IPOMEKYTOYHBIX Pe3y/JbTATOB

BbIYHCJIEHHI?
A) I13Y

B) Flash

C) O3y

D) EEPROM

Kuarou Kk Tecty

Ne Bonipoca IIpaBuabHbil oTBeT | Ne Bompoca IIpaBU/IbHBIH OTBET
1 B) 113y 11 C) EEPROM
2 C) Flash-mamsth 12 D) EEPROM
3 C) O3y 13 D) I13Y
4 B) EEPROM 14 B) Flash
5 D) Peructps! nponieccopa 15 C) Peructpsl
6 C) Flash 16 D) Mackuposannoe [13Y
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C) Mackuposannoe [13VY 17 C) O3y
B) O3Y 18 B) Flash
C) Flash 19 C) Flash
10 B) Flash u EEPROM 20 C) O3y

Tema 1.3. MUKPOKOHTPOJLJIEPHI ceEMelicTBA
YcrHbii onpoc
1. Yro takoe mukpokontposuiep (MK)?
2. YeM MUKPOKOHTPOJIIEP OTIMYAETCS OT MUKpOMpoleccopa?
3. Uto Takoe mporpaMmaTop 1 3a4eM OH HYKeH?
4. Kakue Turbl naMsti ectb B MK?
5. Uto o3HayaeT pa3psaIHOCTh MUKPOKOHTpoJsuiepa (8, 16, 32 6ut)?
6. Kax Beiopate MK nmst mpoexra?
7. Yto Takoe TakToBas yactora MK?
8. Urto takoe npepriBanne B MK?
9. lns gero HyxHbl GPIO-nuubI?
10. Yto takoe LLIMM (PWM) u rae npumensiercs?

Kurou k onpocy
1. 3T0 OIHOKPHUCTANIBHBIN KOMIIBIOTED, COAEPIKAILMI TPOLIECCOP, MAMATh U
nepudepuitHbie yCTpOHCTRA.
2. MK conepxut BCTpOCHHBIC TTaMATh U Nepudepuio, a MUKPOIPOIIeccop Tpedyer
BHEIIHUX KOMIIOHEHTOB.
3. YCTpo#CTBO /U1 3arpy3Ku MPOIIKBKH B mamsTh MK.
4. Flash (mporpammuasi), RAM (oneparusHas ), EEPROM (sHepronesaBucumas).
5. DTO0 pa3Mep JaHHBIX, KOTOPhIE Ipolieccop 00padaThIBaET 32 OAUH TaKT.
6. Ilo konuuecTBy MMHOB, MaMSITH, Iepr(eprH, SFHEPTONOTPEOICHUIO U IICHE.
7. CKOpOCTb BBINIOJHEHUS KOMaH 1, u3Mmepsercs B ['n (MI'h, kI'm).
8. D10 curHam, KOTOPHIN MPEPHIBACT BBHITIOTHEHNE OCHOBHON TIPOTPAMMBI TSI
00pabOTKH COOBITHS.
9. lnst iudpoBOro BBOJ1a/BHIBOJIA CUTHAJIOB.
10. UMmynibcHas MOYJISILIMSL, UCTIONIB3YETCS TSl YIIPaBJICHUS IPKOCThIO, CKOPOCTHIO
MOTOpPOB H T. [I.

Y CTHBIN ONPOC MPOBOAUTCS BO BpeMs ypoka. 110 Kax 101 Teme CTyIEHT HOJKEH OTBETUTh HE
MEHEE YyeM Ha 2 BOIpoca.

Kpurepun onenku:

- OLICHKA «OTJIMYHO» BBICTABJISIETCS, €CIIA BCE OTBETHI IMOJIHBIE U COJIEPIKATEIBHBIC;

- OLICHKA «XOPOILIO» BBICTABIIAETCS, €CJIM HE HA BCE BOIIPOCHI ITOJYyYEHbI
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pa3BEpHYThIE OTBETHI WJIM HE OTBETUII HA OAWH BONPOC U3 5 MPETIOKEHHBIX.

- OLICHKA «YJOBJIETBOPUTEIBHO», €CIM CTYIACHT HE OTBETWJ Ha JIBa BOIpPOCA H3
IPEIJIOKEHHBIX 5 WIA HE OTBETWII HA OJIMH BOIIPOC U3 NMPEUIOKEHHBIX 3-4 BOIIPOCOB, a HA
OCTAJIBHBIE 1AJ1 PA3BEPHYTHIE OTBETHI.

- OLICHKA «HEYJOBJIETBOPUTEIIBHO) - BBICTABIIAETCS BO BCEX OCTAIBHBIX CIIydasix.
[ToaroroBka cooOIIEHUH U MPE3EHTAINI 110 UCTIOIH30BAHUIO MUKPOCXEM IIU(POBBIX Y3JI0B
C yCTpOHCTBaMu 0TOOpakeHUs WH(OPMaLIUU, TPUMEHSEMBIX B aBTOMOOHIIBHOM
AJIEKTPOHHUKE MO y4eOHOH JIuTepaType U MaTepHaiaM HHTEPHETA.

IIpakTuyeckas padoraNel. Boino/iHeHHe CPABHUTEIbHOI0 AHAJIN3A
MHKPOCXeM MUKPOKOHTPOLJIepoB cepuu AVR

CMm. MeTtoauueckue yka3zaHus IO BBIITOJIHEHUIO MPAKTUYECKUX padoT.

Kpurepuu OLIeHKH BBINOJHEHUS U 3aIUTHI MPAKTHYECKOW paOdOTHI:

- OLICHKA «OTJIMYHO» BBICTABIIAETCS, €CIINA JaHbl IPABUWIbHBIE OTBETHI HA BCE BOIIPOCHI
B IIOCOOMU M0 MPAKTHYECKOW padoTe, MPaBUIbHO OPOPMIIEH OTYET, CAEJIaHbI IPABUIIbHBIE
BBIBOJIBI B KOHIIE OTYETA;

- OIIEHKA «XOPOIIIO» BBICTABJISETCS, €CIU JaHbl MPAaBUIbHBIE OTBEThl HE Ha BCE
BOIIPOCHI B MOCOOWU MO MPAKTUYECKOW padoTe, MpaBWIbHO OGOPMIIEH OTYET, CJCJIaHBI
BBIBOIBI B KOHIIE OTYETA 110 BCEM IMPEIJIOKEHHBIM BOIIPOCaM;

- OIICHKA «YJIOBJICTBOPUTEIHHOY» BBICTABIISICTCS], €CIIU JIaHbI MPABWJILHBIE OTBETHI HE
Ha BCE BOMPOCHI B MOCOOUH 11O MPAKTUUECKOU paboTe, 0TYET 0POPMIICH TPABUIHHO, BBIBOIBI
B KOHIIE OTYETA HETIOHbIE;

- OIIEHKA «HEYIOBJIETBOPUTEIILHO» BO BCEX OCTAJIBHBIX CITydasX.

Tema 1.4. MukpokoHTpoJL1epbI cemeiicTBa PIC

ITucbMeHHBIH OTIPOC

. UTO Takoe MUKPOKOHTpOILIep?

. HazoBuTE OCHOBHBIE KOMIIOHEHTHI MUKPOKOHTPOJLIIEPA.

. Kakue nBa Tuna naMmsiTu €CTb B MUKPOKOHTpOJLIEpax?

. Kak Ha3bIBaeTcs mpoliecc 3anucu nporpaMmMbl B MUKPOKOHTpOJLIEp?

. Kako# s3Ik TporpaMMUpOBaHUs Yallle BCEro UCIOIb3YIOT 11 MUKPOKOHTPOJIIIEPOB?

. UTo Takoe TaKTOBasi 4aCTOTa MUKPOKOHTpoJIiepa’?

. Kak Ha3bIBaeTcs pexxum, B KOTOPOM MUKPOKOHTPOJIEP NOTPEOIISIET MEHbILIE SHEPTUH?

. Kakoii uarepdeiic 4acTo HCHOJIB3YIOT JJIsl TOAKIIOUCHHS JaTYMKOB K
MHKPOKOHTPOJIIEPY?

. Kakoe HanpspkeHre muTaHusl Yaiie BCEro UCTOJb3YIOT s MUKPOKOHTposuiepoB (3.3B
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unu 5B)?
10. HazoBuTe nomnyJisipHbIe CEMEMCTBa MUKPOKOHTPOJIIEPOB (XOTs ObI BA).

Kurou k onpocy

1. Mukpocxema, 00beIUHAIOIAs TTPOLIECCOP, MaMATh U TeprudepHIo AJsl ypaBICHUS
YCTPOMCTBAMM.

. [Ipoueccop, mamsate (O3Y u [13Y), moptel BBOAa-BbIBOAA, TaliMephl, ALIIL.

. O3Y (RAM) u [13VY (Flash/ROM).

. [IpommBka (mporpaMMHpOBaHUE).

. C (unorma Assembler, Python, Arduino).

. YacTora, ¢ koTOpoii paboraet nporeccop (Hanpumep, 16 MI ).

. Pexxum aneprocoepexenus (Sleep Mode).

. 12C, SPI uimm UART.

.5 B (1o 6wiBaet u 3.3 B).

10. PIC (Microchip), AVR (Arduino), STM32, ESP.

O©ooO~NOoO Ok, WwWwhN

[IncbMEHHBIN OITPOC MPOBOAMUTCS BO BpeMs 3aHATHA. KaKIblil CTyAEHT JOJDKEH OTBETUTH HE
MEHEE YeM Ha 2 BOIpOca.
Kpurepun onenku:

-OLIEHKa «OTJIMYHO» BBICTABJISIETCS, €CIAM padOTa BHINOJHEHA MOJHOCTHIO U
JIOTUYECKUX PACCYKICHUSX U OOOCHOBAHHUH PEIICHUSI HET MPOOEJIOB U OMIHOOK.

-OlLIEHKa «XOPOLIO» BBICTABIIAETCS, €CIM paboTa BBINOJIHEHA MOJIHOCTHIO, HO
00OCHOBaHUSI IIIarOB pEIICHUS HEIOCTAaTOYHBI (€CiIM yMeHHe OOOCHOBBIBATH
paccyX/eHUs HE SIBIISJIOCH CIIELHaIbHBIM OOBEKTOM MPOBEPKU) U JOMYIIEHA OJIHA
omuOKa WM JBAa-TPU HEAOYETa B BBIKJIAJIKAX, PUCYHKAX, YepPTEKaX MU rpadukrax
(ecnu 5TH BUIBI paOOTHI HE SBJSUTHCH CHICIIMATIBHBIM 00bEKTOM MPOBEPKH ).

-OlIEHKa «yIOBJICTBOPUTEIHLHOY» BBICTABIIACTCS, €CIIH IOMYIICHBI 00Jiee OTHOM
omMOKYU UM OoJiee IBYX-TPEX HEJIOUETOB B BBIKJIAIKAX, YePTEKaxX WU rpadukax, HO
y4YaIuiics BiajaeeT 00s3aTeNbHBIMU YMEHUSIMH TI0 TTPOBEPSEMOI TeMe.

- OIICHKA «HEYIOBIETBOPUTEIHHOY» BO BCEX OCTAIBHBIX CITyJasiX.

[IncbMEHHBIN ONPOC MPOBOAUTCS BO BpeMs 3aHATHs. KaKIbIi CTYIEHT JOJKEH
OTBETUTH HE MEHEE YeM Ha 2 Bompoca.

Kpurepun ouenku:

-OlIEHKAa «OTJIMYHO» BBICTABIIAETCA, €CIU paboTa BBINOJHEHA MOJHOCTHIO
Y JIOTHYECKUX PACCYKICHHUSIX 1 000CHOBAHUH PEIICHUsS HET MPOOETIOB U OITHUOOK.

-OlLIEHKa «XOPOLIO» BBICTABIIAETCS, €CIM paboTa BBIOJIHEHA MOJHOCTHIO, HO
00OCHOBaHHUsI IIAroB pEUICHHs HEAOCTaTOYHBbl (ECaM yMEeHHEe OOOCHOBBIBAThH
pacCcyXIeHUs HE SIBIISJIOCH CIIEUHaIbHBIM OOBEKTOM MPOBEPKH) U JOMYIIEHA OJIHA
omuOKa WK JBa-TPU HEJAOYETa B BBIKJIAJIKaX, PUCYHKAX, YepTeKaxX WU rpadukax
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(ecyu 3TU BUIBI paOOTHI HE SBJSUIMCH CHEIIMAIbHBIM 00bEKTOM IMPOBEPKH).

-OLIEHKA «YJOBJIETBOPUTEIHLHOY» BBICTABIIACTCS, €CIIM JIOMYIIEHBI OoJiee OHOM
OIIUOKH WM O0Jiee IBYX-TPEX HEI0UETOB B BBIKJIAJAKAX, YEPTEkKaX WU rpaduKax, HO
y4daluncs BlajeeT 00a3aTeIbHBIMA YMEHUSIMHU T10 TIPOBEPSIEMOM TEME.

- OIICHKA «HEYJIOBJIETBOPUTEIBHO» BO BCEX OCTAIBHBIX CIyUasix.

Tema 1.5. ludposbie mpomeccopbl 00padoTku curuaiaos (DSP)

YcTHbI onpoc.
1. Yro takoe DSP (Digital Signal Processor) u uem OH OTJIMYAETCS OT OOBIYHOTO
npoieccopa?
2. Kakue ocHoBHbIE XapakTepucTuku DSP BaskHbI ipu 00pabOTKE CUTHAIOB?
3. Kakoit Tvn apxuTeKTyphl 4aiiie Bcero ucnoiabzyercs B DSP u nmouemy?
4. Yto Ttakoe koHBerepuzarus (pipelining) B DSP u 3auem oHa Hy>xHa?
5. Kakue dpopmatsl nanHbix yaiie Bcero oopadarsiaetr DSP?
6. I gero B DSP ucnonb3yrores konbiieBbie 0ydepsr (circular buffers)?
7. Yto takoe BUX (IIR) u KUX (FIR) dunbtpe1? B uém ux paznuuue?
8. Kakx DSP yckopsier BemmonHeHue 0bIcTporo npeodpazoanus Oypee (FFT)?
9. Kakue nmpumenenust DSP Hanbonee pacripocTpaHeHbl B peaqbHOM KH3HN?

10. [Touemy DSP gacto uMerOT OTAETBHBIC MOTYJIN JJII YMHOKECHHSI C HAKOTUICHHEM
(MAC)?

Kurou k onpocy

1. DSP — cnenmanu3upoBaHHBIN TPOIECCOP, ONTUMH3UPOBAHHBIN TSI OBICTPOU
00paboTku i poBbix curHanoB. Otanyaercs oT CPU BbICOKOM CKOPOCTHIO
YMHOKEHHSI-HAKOTUICHHSI, KOHBEHepHu3auen 1 MoIIEPKKOM crieliuPUUHbIX onepanui
(FFT, dunbTparms).

2. TakTOBas 4yacToTa, pa3psAIHOCTh, Hamu4Ke anmapatHoro MAC, nogaepxka SIMD,
9HEprod3(pHeKTUBHOCTD.

3. NapBapackas apxutektypa (pa3eiabHble ITUHBI TAaHHBIX U KOMAH]T) — JIJIs1 yCKOPEHMUSI
JOCTyMa K MaMsITH.

4. Kongerepu3zaiys — pa30MeHNE Onepaluii Ha 3Tarbl JAJIs MapauieIbHOTO BBITIOITHEHNUS,
yCKOpsieT 00paboTKy.

5. llenouuncnennsie (hUKCHpOBaHHASI TOUKA) U YKCIIA C TIJIABAIOIIEH 3amsTOM.

6. s addextrBHON 00pabOTKU MOTOKOBBIX JaHHBIX (HAPUMEDP, ayTMOCUTHAIOB) 0€3
nepe3anvcy MaMsTH.
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7. BUX (IIR) — 6eckoneuHas UMIyJibcHasi Xapaktepructuka (pexypcuHbiii), KX (FIR)
— KOHeuHas (HepeKypcuBHbIN). BUX TpeOyer MeHbIIe BEIYUCICHUH, HO MOKET OBITh
HEYCTONYHBBIM.

8. Ucnonb3yeT onTUMU3MPOBAHHBIEC aJITOPUTMBI U allllapaTHOE YCKOpPEHUE (Hampumep,
OWT-peBepCUBHAS aipecaltus).

9. Aynnoo6paboTka, TeIICKOMMYHHKAITUH, Paapbl, MEIUITUHCKAS TUarHOCTHKA,
00paboTka n300pakeHU.

10. MAC — kmroueBast onepanmsi B DSP (mampumep, mist puinbTpanun), mo3ToMy eé
YCKOPSIOT armapaTHo.

VYcTHBINM 0npOoc TPOBOAUTCS BO BpeMs 3aHATHS. [10 TeMe CTyIeHT T0KEH OTBETUTh HE
MeHee ueM Ha 2 Bomnpoca. Kpurepun ouenku cMm. k teme 1.1
Pa3nen 2. AniropurMu3anusi 4 NporpaMMMIpoBaHie MUKPOKOHTPOJLJIEPOB

Tema 2.1. SI3bIkn NPOrpaMMHUPOBaHUA

Y cTHBII ompoc.

. UTO Takoe SI3bIK MPOrpaMMUPOBAHUS?

. Kakue nBa OCHOBHBIX THIIA SI3bIKOB MPOrPAMMHUPOBAHUS CYIIECTBYIOT?
. UTO Tako€ KOMITUIIMPYEMBIN SI3bIK?

. UTO Takoe HHTEPHPETUPYEMBIN SI3bIK?

. HazoBute nipumep s13bIka ¢ TMHAMUYECKOW TUITU3ALAEH.

. HazoBute nipumep s13bIKka O CTATUYECKON TUITA3ALUEN.

. Kakoii s13bIK "arie Bcero uCroib3yercs 11 BeO-pa3padoTku?
. Kakoii s3pix mporpamMmmupoBanus co3nai ['Bugo Ban Poccym?
. Kaxoii s13p1k ucnonbzyercs s pazpadbotku noa Android?

10. Kakoi#i s3Ik cCUMTaeTCs OCHOBHBIM JIJIs1 aHAJIM3A JTAHHBIX ?

O©CoOoO~NO OIS~ WN -

Kurou k onpocy

1. CpenctBo 7151 HAIUCAHUSI MHCTPYKIIUH, BBITIOJHSIEMBIX KOMITBIOTEPOM.

2. HuzkoypoBHeBbI€ (accemOiiep, MallIMHHBIA KOJT) U BbICOKOypoBHEBBIE (Python,
Java).

3. S3bIK, TpeOytonuii mMpeoOpa3oBaHus B MAIIMHHBIN KO/ miepe] BeinmoaHeHueM (C,
C++).

4. S13bIK, BBITIOJHAEMBIN TOCTPOYHO O€3 mpeaBapuTenbHoi kommuisiiuu (Python,
JavaScript).

5. Python, JavaScript.

6. Java, C, C#.
30



7. JavaScript (nns dbpoutenna), Python/PHP (s 63kenma).
8. Python.

9. Kotlin, Java.

10. Python (c oubanorexamu Pandas, NumPy).

Kpurepuu ouenku cm. k teme 1.1

Tema 2.4.IlporpamMmupoBaHie MUKPOKOHTPOJLJIEPOB

JlaGopaTopHasi pa6ora Ne 1 3nakomcro ¢ mporpammoii PIC Simulator IDE

CMm. MeToauueckue yKa3aHus 10 BBIOJHEHHUIO JTJaAOOpaTOPHBIX PadoT.

Kpurtepuu orieHKH HaOIIOACHHUS 3a X0I0M BBIIOJIHECHHS JJA00OPATOPHO# pabOTHI:

- OLICHKA «OTJIMYHO» - B XOJI€ BBIMOJHEHUS JIAOOPATOPHOW pPabOThI CTYACHT
COOJIIOJIACT TIOPSIOK BBIMIOJHEHUS COTJIACHO OIMHKCAHHUIO, MPOSBISET CaMOCTOSTEIBHOCTD,
3HAHUC BUPTYAIbHBIX H3MEPUTEIILHBIX MPHOOPOB M YMEHHUE MOJIb30BATHCS HMU;

- OLICHKA «XOpOIIO» — HE BCerja MPOSABISCT CaMOCTOSTEIBHOCTh, HO yMEET
M0JIb30BAThCSl BUPTYAJIbHBIMU H3MEPUTEILHBIMU TIPUOOPAMHU;

- OIICHKA «YJOBJICTBOPUTEIBHO» - HE BCETAa MPOSBISCT CaMOCTOSITEIbHOCTh IMPH
BBIMOJIHEHUH J1a0OpaTOpHO# pabOoThl, HE BCEra yMEET IOJb30BATHCSA BHPTYaTbHBIMU
HU3MEPUTEIbHBIMUA IPUOOPAMH;

- OIICHKA «HEYOBJICTBOPUTEIBHO» - HE TPOSBISCT CAMOCTOSTEIBHOCTH TIPHU
BBIMIOJIHEHUK Pa0OThl, HE YMEET TOJb30BAaThCSA BHUPTYyAIbHBIMH H3MEPHUTEIBHBIMU
pruOopaMu.

KpuTepuu orieHKH BBITIOTHEHHS 0TYETa U 3alUTHI JIJA0OpATOPHOM PabOTHI:

- OIICHKA «OTJIMYHOY» BBICTABJISICTCS, €CIIM IaHbI MPABUIILHBIE OTBETHI HA BCE BOMPOCHI
B IMMOCOOMM TIO JIabopaTOpHOW paboTe, MPaBUIBLHO OQPOPMIIEH OTYET, BCE PACUETHI
BBITIOJIHEHBI 0€3 OIMOOK, C/Ie/IaHbl MPABIILHBIE BEIBOJIBI B KOHIIE OTUECTA;

- OIIEHKA «XOPOIIIO» BBHICTABJISETCS, €CJIM JaHbl MPaBUJIbHBIE OTBETHl HE Ha BCE
BOIIPOCHI B TOCOOWU MO JTaOopaTOpHON paboTe, MpaBWIBHO OGOPMIICEH OTYET, PACUETHI
BBITIOJIHEHB C HE3HAUYUTEIHHBIMH MATEMAaTHYECKUMH OIIMOKAaMHU, BBIBOABI B OTYETE
CZIEJIaHbI HE TI0 BCEM MPEIOKEHHBIM BOIIPOCAM;

- OIICHKA «YJIOBJICTBOPUTEIHHOY» BBICTABIISICTCS, €CIIM JIaHBI TPABWIHHBIC OTBETHI HE
Ha BCE BOMPOCHI B MOCOOWHU TO JIabOpaTopHOW padoTe, OT4eT O(GOpPMIICH MPaBHUIIBHO,
pacyeTsl CAENaHbl C TPyObIMU OMMOKaMU, BBIBOJIBI B KOHIIE OTYETA HETIOJIHBIE.

- OIICHKA «HCYAOBJICTBOPUTCIIbHO» BBICTABIIACTCA, CCJIN HC AHBI ITIPABUJIBHBIC OTBCTHI
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Ha BOIIPOCKI B ITOCOOMH 110 J1abopaTOpHOU padoTe, 0T4eT OPOpMIICH ¢ OITMOKaMH, pacyeThl
HE CJIeIaHbl, BBIBOBI B KOHIIC OTYETA HE CIICTaHbI.

JlabopaTtopHnasi padora Ne 2 CuHXpoOHM3aUMs POLECCOB YIIPaBJIeHHS B cpejie

PIC Simulator IDE.

Cm. MeTtonnyeckne ykazaHHsl MO BBIIOJHEHHIO JIa0OpaTopHbIX padbotr. Kpurepun
OIIEHKHU CM. K TeMme 2.4

Jlabopatopnas padora Ne 3 Uzyuenue padora moayas ALIII MK B cpene PIC
Simulator IDE.

CM. MeTonuueckue ykKazaHusl MO BBIOJHEHHIO JIabopaTopHbIX padbotr. Kputepuu
OLICHKH CM. K TeMe 2.4

JlabopaTtopHnasi padora Ne 4 M3yueHnue padoThl ocj1e10BaTEIbHOT0 HHTEPPeiica
MK B cpene PIC Simulator IDE.

Cm. Meroanueckue yka3aHus 10 BBIIIOJIHEHHUIO JabopaTopHbIX pabot. Kpurepuu
OLIEHKH CM. K TeMe 2.4

Tema 2.5. IIporpammupoBanne PIC-konTpoJ1epoB Ha a3bike CU
JlabopaTopHas padora Ne S UnrerpupoBanHasi cpeaa paspadorku aiasa PIC-
koHTpoLIepoB MPLAB IDE. OcHoBHBIE 3Tanbl pa3padOoTKU MPOrpaMmm.

Cum. Meroanueckue yka3zaHus 10 BBIIOJHEHUIO JJA00paTOpHbIX padoTt. Kpurepun
OLICHKH CM. K Teme 2.4

JlaGopaTopHas pabora Ne 6 UcciienoBanue 0CHOBHBIX ONepanuii si3bIKa
nporpammupoBanus CU

CMm. Metoaunueckue ykazaHus MO BBIIIOJHEHUIO 1a00paTOpHBIX padot. Kpurtepuun
OLICHKH CM. K Teme 2.4

JlabopaTtopHnasi padora Ne 7 MccienoBanne onepaTopoB BbI0OOpa 1jis
ylpaBJjieHUus nporpammoi B si3bike CU

CMm. Metoaunueckue ykazaHus MO BBIIIOJHEHUIO 1abopaTOpHBIX padoT. Kputepuu
OIIEHKH CM. K Teme 2.4

JlaGopaTopnas padora Ne 8 HcciienoBanue onepaTopoB HMKjiIa st
yYHpPaBJICHUS] BBIYUCIUTEIbHBIM IPOLECCOM

CMm. Metoaunueckue ykazaHus MO BBIIIOJHEHUIO 1abopaTOpHBIX padoT. Kputepuu
OIICHKH CM. K Teme 2.4

Tema 2.6. OTaagka nporpamm

JlabopaTtopHnasi padora Ne 9 PazpaGoTka nporpaMmMbl YCTPOICTBA YIPaABJIeHUS
CBETOAMUOAHBIM HHAMKATOPOM IPH IMOMOIIU OJHON KHONKH

Cum. Meroanueckue yka3zaHus 10 BBITIOJHEHUIO JJA0opaTOpHbIX padot. Kpurepun
OLICHKH CM. K TeMe 2.4

JlabopaTopnasi padora Ne 10 PazpaGoTka aBTomMarTa «0eryuue oram»
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Cum. Meroanueckue yka3zaHus 10 BBITIOIHEHUIO JJa0opaTOpHbIX padot. Kpurepuu
OIIEHKHU CM. K TeMme 2.4

JlabopaTtopnasi padora Ne 11 Pa3paGoTrka nporpammbl «0erymuue Orum» ¢
HUCI0JIb30BAHUEM NPEePbIBAHUIN 10 TaliMepy.

CM. MeToaunueckue ykazaHus MO BBITIOJHEHUIO Ta0opaTOpHBIX padoT. Kputepuu
OIICHKH CM. K Teme 2.4
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3. KOMILIEKT KOHTPOJIbHO-OLIEHOYHBIX CPEJCTB JIJIs1
MPOMEKYTOYHOI ATTECTALIMS IO YYEBHOW
JTUCHMIIIMHE

3.1. Ha3nauenue
KOHTpOJIbHO-01IEHOYHOE CPEICTBO MPEAHA3HAYEHO JJIs MPOMEXYTOYHOM aTTecTaluu
no gucuurmHe OI1.08. «MuKpoIpoieccopHble CUCTEMbD» OLICHKM 3HAHUW W yMEHH
aTTecTyeMbIX, a Takxe anemeHToB [IK n OK.

3.2. dopmMa M YCJI0BUS aTTECTAIUH

ATtTtectanusa npoBOIUTCS B (hOpME YCTHOTO FK3aMEHa 110 3aBEPUICHUIO0 OCBOECHHUS BCEX
TeM y4eOHOM AMCLMIUIMHBI, IPU MOJOKUTEIBHBIX PE3YJIbTaTaX TEKYIIET0 KOHTPOJIS.

K sKk3ameHy Mo NUCHUIUIMHE JOIMYCKalOTCS CTYIEHTHI, MOJHOCTHIO BBIIOJIHUBILIUE BCE
nabopaTopHbie pabOTHI U MPAKTUUECKUE 3aIaHUS TTO JUCITUTLIINHE.

KoHTposIbHO-0OLIEHOUHBIE CPEACTBa JI MPOBEACHUS MPOMEKYTOUYHOW aTTecTallu
JOBOJSATCS A0 CBEJIECHUSI CTYACHTOB HE IMO3]HEE, YEM 3a MECALl 10 OKOHYAHUS U3YUYECHMUS
auciuIuinebel. Ha ocHOBe pa3paboTaHHOrO W OOBSABIEHHOIO OOYYarOIIMMCS NEepeyHs
TEOPETUYECKUX BOMPOCOB M MPAKTHUYECKUX 3a7ad, PEKOMEHAYEMBIX ISl MOJATOTOBKH K
DK3aMEHY, COCTaBIIIOTCS JK3aMEHAIMOHHBIE OWJIETHI, COJEpKaHHE KOTOPBIX JIO
oOyJaromuxcs He JoBOUTCs. KOMIUIEKT OMIIETOB 10 CBOEMY COJIEP>KaHUIO OXBATHIBAET BCE
OCHOBHBIE BOTPOCHI MPONJAEHHOTO MaTepHalia Mo mpeaMeTry. Yucio sk3aMeHaIMOHHBIX
OwiieToB pazpabarbiBaeTca 0OJIbIIE YKCA CTYJEHTOB B dK3aMeHyroleics rpymnmne. Homep
HK3aMEHALIMOHHOTO Omiiera ajs O0ydarouuxcs OMNpeeNseTcs ¢ MOMOINbI0 IeHepaTopa
CIIy4YalHBIX YUCEIL.

OK3aMeH MpPOBOJUTCS B CHEIHAIbHO MOATOTOBJIEHHBIX moMenieHusx. Ha
BBITIOJTHEHHE 3aJ1aHUs 110 OUJIETY CTYAEHTY OTBOAMUTCA He Oosiee 1 akagemuueckoro yaca. B
Cllydae HETOYHBIX M HEIOJIHBIX OTBETOB OOYyYaroIlero Ha BOINPOCHI HK3aMEHALMOHHOTO
Ousera npernoaaBaTesb BIPaBe 3a/1aTh JOTOJIHUTEIbHBIE BOIIPOCHI U3 EPEUHS BKIFOUEHHBIX
B OILICHOYHOE CpeACTBO B (opMme Omnuil-ompoca (0e3 mpeaBapUTeNbHOM MOAroToBKH). Bo
BpeMsl Claydl TMPOMEXYTOYHON aTTecTallii B YCTHOM (opMe B ayauTOPHUH MOMXKET
HaXOJUTHCS OJHOBPEMEHHO He Oosiee 4-6 00yUarommxcs.

Kpurtepuu oneHku no gucuuiuvinie «MukponpouneccopHbie CHCTEMbI»

Kaxaplii sx3aMeHallMOHHBIN OUJIET BKIIIOYAIOT B C€0s1 2 TEOPETUYECKOI0 BOIIPOCca U3
pa3HbIX paszznenoB M 1 mpaktuyeckoe 3agaHue. [lpu oTBeTe Ha TEOPETUUYECKHUE BOIPOCHI
CTYJIEHT JIOJDKEH BOCIHPOU3BECTH YKa3aHHbIE ONpENETCHUs, TMOACHUTh MPUHIIMIIBI
MPEACTABICHUS] W CHOCOObI KOJUPOBAHHUS pPAa3IUYHBIX BHUJIOB HHPOpMauuu; (HOpMbI
MPEACTABICHUS JTOTUYECKUX (PYHKIMN, CYyTh aHAJIM3a U CUHTE3a IIU(PPOBBIX YCTPOUCTB,
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0COOEHHOCTH (PYHKIIMOHUPOBAHMSI TUTIOBBIX Y3JIOB U YCTPONCTB BBIUUCIUTENBHON TEXHUKH,
paboTy OJIOKOB MHUKpPOIpPOLIECCOPA, OTINYMUTEIbHBIE OCOOEHHOCTH MHUKPOIIPOLIECCOPOB U
MHUKPOIIPOLIECCOPHBIX CUCTEM Pa3HBIX apXUTEKTYp, CUCTEMY KOMaHJ MUKpOIpOIECCOpa U
coco0bl angpecaunu. CBoe IMOHMMAaHHUE MpPEAMETa HEOOXOAUMO JAEMOHCTPUPOBATH C
ITIOMOUIBIO CXEM M WLTIOCTpAaui. TpeTuil BOIPOC — NPAKTUYECKOE 3aJJaHNE, BKIIOUCHHOE B
OWJIeT C IeNbl0 MPOBEPKH OBIAJACHUS CTYJACHTAMH YMEHHMSIMH TMPUMEHSATh H3YyUYECHHYIO
TEOPHIO Ha MPAKTHUKE.

Bpemst Ha IOATOTOBKY CTyEHTa K OTBETY cocTaBisieT 1 yac (45 MuHyT).

[Ipu onieHKe OTBETA UCTIOIB3YETCS MATUOAITIFHAS CHCTEMA.

OueHka «omauuno» BBICTABISIETCA CTYACHTY, KOTOPBIA NpPaBUIbHO, YETKO,
apryMEHTHUPOBAHO U B IIOJIHOM 00BEME M3JI0XKHWI COAEpKAHUE TEOPETHUYECKUX BOIIPOCOB
Ouera, MOJHOCTBIO BBINOJHWI 3aJaHusl MPaKTUYECKOro BOMpoca, COOMIoAas €AUMHCTBO
TEPMHUHOJIOTMH, 0003HAYEHUN M €IUHUIL] U3MEPEHUN B COOTBETCTBUM C JIEHCTBYIOIIMMHU
CTaHJapTaMH, a TaKXke yOeIUTEeIbHO OTBETUII HA JJOTIOJIHUTEIbHBIE BOIPOCHI;

OueHka «xopoutoy» - CTYIAEHTY, KOTOPBIM TPAaBWIBHO M3JI0XKUI COJEPKAHUE
TEOPETUYECKUX BOIPOCOB OWJIETa, a MPU OTBETE HAa JIOMOJIHUTEIbHBIE BOMPOCHI ObLI
HepocTaToyHO yOeauteneH. Ilpu oTBere Ha NpakTHUECKUH BOMpOC OuiieTa JOMYCTHII
HETOYHOCTH M HE3HAYUTEIIbHbIE OTKIOHEHHS OT ACHCTBYIOIINX CTaHIapPTOB;

OneHka «yoosnemeopumenbHoy - CTyIEHTY, KOTOPBIN N3JI05KUI OCHOBHBIE MOMEHTHI
U3 TEOPETUYECKUX BOITPOCOB OMIIETA, HE MOJTHOCTHIO PACKPHIB UX coaepxkanue. [Ipu oTBeTax
HA NPAKTUYECKUN W JOIOJHUTENIBHBIE BONPOCHI IOKAa3ajd 3HAHUS OCHOBHBIX IOJIOKCHHM
JUCLUUIUIMHBI M NPUMEHEHHE HMX Ha MPAKTHKE, HO IPU 3TOM JOIYCTWUJI 3HAYUTEIIbHBIC
OTKJIOHEHHS OT ACUCTBYIOIINX CTaHAAPTOB;

OueHka «HeyoosnemeopumenbHo» - OTBET HE COOTBETCTBYET M3JI0KEHHBIM BBIIIE
KPUTEPUSM.

HEPEYEHDB BOITPOCOB K 9K3AMEHY
OI1.08 MUKPOITPOLECCOPHBIE CUCTEMbI

1. Yto Takoe Mukpomporeccop?

2. HazoBuTE OCHOBHBIC KOMIIOHEHTHI MUKPOIIPOIIECCOpa

3. Kakyto pynkuuio Boimonuser AJIY?
4. Yto xpanurcs B cueTuuke komanj (PC)?
5. YUem otnmaaercs apxutektypa pon Heiimana ot I"apBapackoii?

6. Uto Takoe muHa JaHHbBIX?

7. J1ns 9ero Hy»Ha IMHa aapeca’?
8. Kakoii curnan yka3pIiBaeT Ha ONepaluio YTeHus?
9. Yro Takoe npepriBanue (interrupt)?
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

P OO ~NO O WN R

NP R RPRRPRRPRRERR R R
CQOWONOUNAWNERERO

HazoBure BUABI TpEpHIBAHUM.

YTo enaet KOHTPOJUIEp NPEpPhIBAHUN?

Kak Ha3piBaeTcs ObICTpasi MaMATh JIJIsi BpDEMEHHOTO XPaHEHUs JaHHBIX ?
UYewm oTimmuaercs O3V ot [13Y?

Kaxoil s13pIK yalie Ucroab3yeTcs 1 MPOrpaMMUPOBAHUS MUKPOKOHTPOJIIEPOB?
Urto Takoe TaitMep B MUKPOKOHTpPOJLIEpE?

Jnist yero nyxen Watchdog Timer?

Ha3oBute nomynispHbele CEMENCTBa MUKPOKOHTPOJIIEPOB.

Uto takoe UART?

Kakoii uatepdeiic ucnonpzyercst s TOAKIIOYSHHS JaTIUKOB?

Urto nenaet crek (stack) B Mukpomnporieccope?

Kuro4 k 3xk3ameny

. UuTerpanpHas cxema, BeimosHstomas Gynkmuu LI1.

. AJIY, perucTpsl, yCTpOUCTBO YIPABICHUS, KAIIL.

. ApudMeTrnyeckne U JOTUYECKUE OTIEPALIHH.

. Anpec cnengyroned KOMaH/bl.

. ®on Heliman — o011as naMsth, ['apBap — pasjaenbHasl.
. JIuauu niepeiaun TaHHBIX.

. YKa3bIBaeT ajipec SUCUKHU MaMsITH/yCTPOCTRa.

. Curnan RD.

. CurHan 111 HeMEJIEHHOW peakInu Impoueccopa.

. AnnapartHsle, IPOrpaMMHBIE, BHYTPEHHUE.
. YIIpaBJsieT OUYEPETHOCTHIO IPEPHIBAHUM.

. Komr-nmamse.

. O3Y — sHeprozaBucumas, [13Y — ner.

. C nia accemoOuep.

. YCTPOWCTBO ISl OTCYETA BPEMEHU.

. Ilepe3arpy3ka nmpu 3aBUCaHUH.

. AVR, PIC, ARM, STM32.

. ITocnenoBarenbHbI UHTEP(DENC CBS3U.

. 12C, SPI, UART.

. XpaHuT ajipeca BO3BpaTa U BPEMEHHBIE JIAHHBIE.
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4. KOHTPOJIBHO-U3MEPUTEJIBHBIE MATEPHUAJIBI JIUIS1 KOHTPOJIS
OCTATOUYHBIX 3HAHUM

4.1. Ha3nayeHue
KontponbHo-uzmeputensieie  matepuansl  (KMM) - makcumalibHO
OJTHOPOJHBIE 110 COJEPKAHUI0 W CJIOXKHOCTH MaTepualbl, OOecreunBaronme
CTaHJIApTU3UPOBAHHYIO OLIEHKY Y4YE€OHBIX JOCTHXKEHUM, MO3BOJISIONINE YCTAHOBUTH
COOTBETCTBHE YPOBHSI TMOATOTOBKA OOydYarommxcs TpPeOOBaHUSIM K YPOBHIO
MOATOTOBKH, IPEAYCMOTPEHHBIX paboyeil mporpaMMoi y4eOHOM AUCIUTUIAHBI.

4.2. ®opMa M yCJIOBHSI KOHTPOJISA
KoHTponb ocTaTOuHBIX 3HAHUM MO y4eOHON NUCUUIUIMHE MPOBOJUTCS B
(opMe TeCTUPOBAHUS C UCIIOJIB30BAHUEM KOHTPOJIbHO-U3MEPUTENBHBIX MATEPHAIIOB.
Tect-6mner coctour u3 30 3agaHil 3aKPBITOM U OTKPBHITON (OPMBI,
COCTaBJIIEHHBIX M0 coxaepkanuto jguctuiuimabl  OI.08  «MukponporeccopHsie
cuctembl». KolM4ecTBO CylecTBEHHBIX omepanuii B tecre —32. 3ananus 1-8,
conepxat no 1 cymectBenHoit onepanuu, 9— 12 no 1 cyimecTBeHHON omepanuu,
13-16 3aganus —
10 4 cyniecTBeHHbIX onepanuu, 17- 20 3anganus — no 1 cyniecTBeHHOM onepanuu.
J11s TpOBEPKU COOTBETCTBYIOUINX OOBEKTOB OIICHUBAHMSI OMIPEICTICHBI 3a/IaHuUs
Pa3HOM CIOXKHOCTHU: K KaXA0My ¢ 1 TI0 8 JaHbI BapUaHThl OTBETOB, U3 KOTOPHIX TOIBKO
OJIMH TpPaBWIbHBINA; B 3afaHusX 9 mo 12 HeoOXoJMMO YCTaHOBUTH MpPaBUIIBHYIO
IIOCIEA0BATENBHOCTD; B 13 1o 16 - ycTaHOBUTH COOTBETCTBHUE; B 3ataHuAx 17mo 20
TpeOyeTCsi BCTABUTh CJIOBO WJIUA CJIOBOCOYETAHHUE.

4.3 Bpemsi ipoBe/ieHUsI KOHTPOJISI 0CTATOYHbIX 3HAHMIA
Ha BrimonHeHune TectoBoit paboTel oTBoAUTCS HEe Oosiee 90 MUHYT

4.4 UncTpyKuusi 10 BHITIOJHEHU IO pa00ThI
CryneHT moy4daeT TecT-OmIeT, KOTOpbI cocTOuT u3 20 3amaHuii U OJIaHK IS
¢dukcaruu otBeToB. K kaxaoMy 3aganuto ouera ¢ 1 mo 8 gaHbl BApHaHThI OTBETOB, U3
KOTOPBIX TOJIbKO OJWH TPAaBWIBHBIN, B 3adaHusAX 9-12 HE0OXOIWMO YCTaHOBUTH
MPaBUWIBHYIO MOCIIEI0BATEeIbHOCTD; B 13-16 - yCTaHOBUTH COOTBETCTBUE; B 3aJaHUAX
17-20 TpeOyeTcst BCTaBUTh CIOBO WJIU CIIOBOCOYETAHUE.
3aaHusl BBINOJHATHL PEKOMEHIYETCS B TOM MOPSIIKE, B KOTOPOM OHHU JaHBI.
11 DKOHOMUY BPEMEHM TMPOIYCKAUTE 3aJaHUE, KOTOPOE HE YHAETCS BBINIOJHUTH
cpa3y, U MepexouTe K cieayromiemMy. Eciu mocie BeIMoMHEHUsT BCel pabOThl Y Bac
OCTaHETCS BPEMsi, BbI MOKETE BEPHYTHCA K MIPOITYIICHHBIM 33JJaHUSIM

4.5 OueHOYHbBIE CPeICTBA
37



Bonpocsl 3akpbIToii pOPMBI ¢ BLIDOPOM 0JHOTO BADUAHTA 0TBETA

1. OTIn4UTEeJIbHAS 0CO0EHHOCTh MUKPOKOHTPOJLJIEPOB:
1. 3TO MUKPOIIPOIIECCOPHBIE CUCTEMBI, BHITTOJIHEHHBIE B BUJIE€ OTJEIBHBIX MOIYJICH

2. 3TO MUKPOIIPOTIECCOPHBIE CUCTEMBI B BUJIC OJTHON MUKPOCXEMBI
3. 9TO YHUBEPCAITBHBIE CAMbIE€ MOIITHBIE MUKPOTIPOIIECCOPHBIC CUCTEMBI.

l'apBapjackasi apXuTeKkTypa XapakTepu3yercs:
. UICTIOJIb30BaHUEM OOLIEH NaMTH JUIsl XpaHEHUs JAHHbBIX, KOMaH/

. HCITOJIB30BAHUECM paSI[eHBHOﬁ InaMsAaTHU JaHHBIX 1 KOMaH/]

WN RN

. UICTIOJIb30BaHUEM TOJIBKO PETMCTPOBOM MaMATH

3. Yto oriimuaer nmpoueccopbl ¢ RISC-apxurekrypoii or npoueccopos ¢ CISC-
apXUTEKTYpou?
1.TakTOBas 4YacToTa

2.BO3MOKHOCTb MapaJIICIbBHOTO UCTIOJHEHUS HECKOJIBKUX KOMaH,T
3. cucTeMa KOMaH[
4. cioco0 oOpalleHus K naMsaTh KOMaH/[

4. MTHCTPYMEHT, MCII0JIb3YeMBbIii VISl CO3JaHUA HCXOTHOTO0 TEKCTA MPOrpaMMBbl,
Ha3bIBAETCs:

1.penakrop;

2 .KoMIuJIsiTop/accemorep;

3.MporpaMMHBIN CUMYJISITOD;

4.anmapaTHBII SMYJISITOD;

S.mporpammarop.

5. Kakue komaHabl He GOPMUPYIOT BHIXOAHOM ONepaHa?
1. apudpmeTrueckre KOMaH bl

2. JJOTUYECKUE KOMaHIbI
3. KOMaH/IbI IEPECHUTKH
4. xoMaH bl TIEPEX0/I0B
5. KOMaHJBI CIBUTOB

6. UTo Ha3bIBaeTC «BEKTOPOM NpepbIBAHU> MUKPOKOHTpOJLIepa?
1. ypOBEHB IPUOPUTETA TAHHOTO TUIIA IPEPHIBAHUS

2. COCTOSIHUE JIMHUH ITPUEMa 3alpOCOB Ha IIPEPHIBAHUE
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3. ajpec nepexoja K noarnporpamme oopaboTKH MpepbIBaHUS
4. cocTosiHME OUTa paspenieHus npepbiBannii MK

7. Kakoe u3jryuyenue TpedyeTcs 1Jis1 U3MEHEHHsI COAEePKUMOT0 MaMSITH POrpaMM Ha
ocuose II3Y tuna Flash?
1. pEHTI€HOBCKOE

2. ynbTpauoIeTOBOE
3. U3MEHeHHe UHPOPMALIUU TPOU3BOIUTCS HIEKTPUUECKUM CUTHAJIOM
4 .HEeUTpOHHOE

8.I1pu KakuX yCJI0BUSIX TPUITEP NMePenoJHeHUs TaiiMepa/cueTYuKa reHepupyer
3ampoc HA NpepbIBaHNe MUKPOKOHTpOJJiepa?
1. TIpH MIEPETIOTHEHUN TaiiMepa/cueTurKa

2.11pu cOpoce TaiiMepa/cyeTunka
3.1mpu cOpoce 3anpoca Ha MpephIBaHUs
4. TIpY TIEPETIOJTHEHUN TaliMepa/CueTINKa, €CITU IPEPHIBAHUS OT TaliMepa pa3peIicHb

Bomnpocsl Ha ycTaHOBJIeHHE MPABWILHOM MOCI€10BATEIbHOCTH

9.YkaxkuTe NpaBUJILHYIO MOCJI€A0BATEIbHOCTh THIIOB MHPOPMAIIUH B acceMOJIePHOI
CTpPOKe

1. onepanbl

2. METKHU

3. MHEMOHHKA

4. KOMMEHTapHii

10. Ykaxure noc/jie0BaTeJbHOCTb ITANOB Pa3padOTKH NPOTrPaAMMBI J1JIsl YCTPOICTB
HA OCHOBE OJTHOKPHUCTAJIbHBIX MUKPOKOHTPOJLIIEPOB
1. HanucaHue NCXOTHOTO TEKCTa MPOrPaMMBI;

2. pa3paboTKa allrOpUTMa M CTPYKTYPbI IPOTPaMMBI;

3. TECTUPOBAHKE U OTJIAJIKH MIPOTPaAMMBI,
4.1moJly4eHre BBIMOJIHAEMOUN TPOTPaMMBbI;
S5.MOJIy4YEHHE 3arpy304HON POTrPaMMBI.

11. PacnosiosxkuTe BUIbI NAMSTH 110 YBEJINYEHUIO UX ObICTPOAeliCTBUSA
1. BHEIIHSS TAMATH

2. KOII nporneccopa
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3. OIcpaTuBHAsA U TIOCTOAHHAS ITAMATDH

4. cBepXOIEepaTUBHAS PErHCTPOBAsi NaMATh

12. PacnoJio:kuTe BUAbI NAMSITH 10 YBeJIMYEHHUIO UX BO3MOKHOI MH(OPMAIITUOHHOM

€MKOCTH.

1. OIICpaTuBHAA U TIOCTOAHHAA ITAMATDH

2. KDlI-namsate

3. CBCPXOIICpAaTUBHAA PCTUCTPOBAsA IIaMATh,

4, BHEUIHAA TaMTh

BOHpOCLI Ha YCTAHOBJICHUE COOTBETCTBHUSA (npnBe):[nTe B COOTBeTCTBI/Ie)

13. YcranoBuTe COOTBETCTBHE MEKIY THIIAMHU aPXUTEKTYP MUKponpoueccopos (MII)

M UX 0COOCHHOCTAMM

Tunel apxutexktyp | OcoOeHHOCTH

1. CISC A. MII ¢ noaabIM HAOOPOM KOMaH/T

2. RISC b. MII ¢ MuHIMaTEHBIM HA0OPOM KOMAaH]T

3. VLIW B. MII ¢ cokparieHHBIM HAOOPOM KOMaH,T

4. MISC I'. MII ucnosib30BaHKEM OYEHB IJTMHHBIX KOMaH/

14. YcraHoBUTE COOTBETCTBHE MEKIY PA3HOBUAHOCTAMM MAMATH
MHKPOKOHTPOJIJIEPA M CBOMCTBEHHBIMHM UM pPeKMMaMH PadoThI

PasznoBuaHocTH
HAMSITH PesxknMbl padoThI
KOMIIbIOTEpa

1. ROM; A. XpaHeHue, CUNTHIBAHUE, 3AITHChH

2. RAM; b. XpaHeHue, CUMThIBAHUE

3. PROM,; B. XpaHeHnue, cCudThIBaHUE, CTUPAHHUE,

pOrpaMMHUpPOBaHUE
4. EEPROM. I'. XpaHeHue, CUNTHIBAHUE, IPOIPAMMHUPOBAHUE
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15. YcTraHoBuTE COOTBETCTBHE MexkAy TepmuHaMu (1-5) u ux

onpeneneHusivu (A—E)

TepMunbl

OrnpeneneHus

1. AJlY

A) YCTpoiCcTBO, TEHEPHPYIOIEe TAKTOBBIC
HUMITYJIBCBI JJIS CHHXPOHU3AIIUN PaOOTHI
CHCTEMBI

2. IpepriBanue (INT)

B) JIunuu, UCTIOJIb3yeMbIe IS ITepeadn
ajgpeca SYEeHKU MaMsITH UK yCTpOiicTBa
BBO/Ia-BBIBOJIA

3. llluna anmpeca.

B) Apu(MeTHKO-JIOru4ecKoe yCTPOHCTBO,
BBINOJIHSIOIIEE MaTeMaTHIECKUE U
JIOTHYECKHE ONIEPALIIH.

4. TakTOBBII TEHEPATOP

I') Curnan, BbI3BIBAIOIINIT IPUOCTAHOBKY
OCHOBHOM MPOrpaMMbI J1st 00pabOoTKH
BHEITHETO COOBITHA

5. Komr-namsrs.

) BrictpoaeiicTBytoras OyhepHas maMsITh
JUTSL yCKOPEHHUsI IOCTyIa K 4acTo
HCIIOJIb3YEMbIM JIAHHBIM

16. YcraHoBuTE COOTBETCTBHE MEKIYy MHEMOHUKOM onepaTopa sizbika CHU u ero

Ha3HA4YCHHUEM

1.if else

A.onepaTop HUKIa

2. switch;

b onepaTop nepexoja

3. while

B. oneparop aBoitHOTO BEIOOpA

4. continue

[. orepaTop MHOXECTBEHHOTO BhIOOpa

BceraBbTe mponmyieHHoOe CJI0BOCOYeTaHne (YHUCII0, CJI0OBO)

17.BcraBbTe NPONYILIEHHOE YUCI0

Brinmonnenue oiHoro koManaHoro 1ukiia PIC-MukpokoHTposuiepoM 3aHUMAEeT _ TaKTa

18. BcraBbTe NpPONymieHHOE YHCJI0

PeructpoBast naMaTh MUKPOKOHTPOJLIIEPOB cemeiicTBa AVR BkiouaeT

00111eT0 HAa3HAYCHUS
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19.BcTtaBbTe mMponymieHHOE YUCI0

N3menuts copepxkumoe namstu nporpamm MK Ha ocHoBe [13Y macodHoro tuma MoXHO
pas.

20. BctaBbTe NponyieHHOE CJI0BO

Komanna "Uckmouatomniee MJIM» oTHOCUTCA K Tpynie KOMaH/T

Kurou k Tecty

Ne Bompoca OTtBeThI
1 2
2 2
3 3
4 2
5 4
6 3
7 3
8 4
9 2,3,14
10 2,1,4,35
11 1,3,2,4
12 3,2,14
13 1-A, 2-B, 3-T', 4-b
14 1-Bb, 2-A, 3-T', 4-B
15 1-B; 2-T"; 3-b; 4-A; 5-]1
16 1-B,2-1",3-A,4-b
17 4
18 32
19 1
20 JTIOTHYSCKUX
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