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1. TACIIOPT PABOYEM ITPOI'PAMMBbBI ITPO®ECCHUOHAJIBHOT'O MOJIY JIS

IIporpaMmMupoBaHue BCTPaMBaeMbIX CUCTEM C MCIIO0JIb30BAHUEM HHTErPUPOBAHHBIX Cpejl
pa3padoTku

1.1. O0JsiacTh NpMMeEHEHUsI IPUMEPHON MPOrpaMMbl
[IpumepHas mporpamMma y4eOHOM TUCLUIUIMHBI SIBJISIETCS. YaCThIO IMPOrPaMMbl MOJITOTOBKU
crenuanucToB cpenHero 3BeHa B cootBerctBuUU ¢ ®I'OC no cneuunansHoctu 11.02.17 Pa3paboTka
AJIEKTPOHHBIX YCTPONCTB M CHCTEM B 4YacTU OCBOEHMS OCHOBHOIO BHJAa MNpo¢ecCHOHAIbHON
nesrenpHocTy (BIIZl): pa3paGorka ajaropuTtMoB H CTPYKTYp HPOrpaMMHOIO Koaa s
MMKPOIPOLIECCOPHBIX CHCTEM, NPOEKTHPOBAHHE M NPOrPAMMHPOBAHHE BCTPAUBAEMbIX CHCTEM
U uHTepdeiicoB 000pyIOBaHMS C MCHOJIb30BAHHEM SI3bIKOB INPOrPAMMHPOBAHMS U
COOTBETCTBYIOIIUX NMpodeccruoHanbHbix komnerenuui (11K):
e [IK 4.1.. CocTaBnsiTh aITOPUTMBI U CTPYKTYPY IIPOrPaMMHOIO KOJa JjIst
MHUKPOMPOIIECCOPHBIX CUCTEM
e [IK 4.2.. [IpoekTupoBaTh U IPOrpPaMMHUPOBATH BCTPAUBAEMbIE€ CUCTEMBI U HHTEP(EICHI
000pyI0BaHUs C UCIIOJIb30BAaHUEM SI3BIKOB MPOTrPaMMHUPOBAHUS

1.2. Heaun u 3agayu NpodecCHOHAIBLHOr0O MOAYJIsI — TPeOOBaHUSI K Ppe3yJbTaraM
0CBOCHHS NPO(ecCHOHAIBHOI0 MOLYJIA

C uenpl0 OBJIAJCHUS YKa3aHHBIM  BHJIOM MpPO(ECCHOHAIBHON  JESATENIbHOCTH U
COOTBETCTBYIOILIMMU MPO(ECCHOHATBHBIMU KOMIETEHIMSIMU OOY4YalOLUMXCsl B XOJI€ OCBOEHUS
Ipo(heCCHOHAILHOIO MOJTYJISl JOJDKEH:

HMeTh NPAKTUYECKHUI ONBIT:

e -(opmanuzaluuu U AIrOpUTMHU3aIUK noctaBieHHbIx 3a1a4 (1K 4.1., TIK 4.2.);
® HaIKCaHUS IPOrPaMMHOIO KOJia C UCIOJIb30BaHUEM SI3bIKOB IIPOrPAMMUPOBAHMUS,

onpezeneHus U Mmanunynuposanus ganueiMu (11K 4.1., TIK 4.2.);

e odopMIIeHUS TPOrPaMMHOI0O KOJIa B COOTBETCTBHHM € yCTaHOBJIEHHbIMH TpeboBanusmMu (11K

4.1.,1IK 4.2.);

e [poBepKH U oTiaaku nporpammuoro kona (IIK 4.1., 11K 4.2.);
pa3paboTKu MpoIeayp MPOBEPKH pabOTOCIIOCOOHOCTH U M3MEPEHUSI XapaKTEPUCTHK
nporpamMmmuoro obecneuenus (11K 4.1., [1K 4.2.);
pa3paboTku TecToBbIX HabopoB naHHbIX (IIK 4.1., 1K 4.2.);
npoBepku padboTocrocoOHocTH porpammuoro obecnieuenus (11K 4.1., 1K 4.2.);
pedakropunra u ontumuzanuu nporpammuoro koga (IIK 4.1., I1K 4.2.);
UCIpaBlIeHUs JePEeKTOB, 3aUKCUPOBAHHBIX B 0a3e AaHHbIX AedekToB (I1IK 4.1., [1K 4.2.).

yMeThb:

®  COCTaBJIATH IPOrPaMMBbI Ha SI3bIKE MPOrpaMMHUpOBaHus 11 BcTpauBaeMbix cuctem (IIK 4.1.,
1K 4.2.);

®  COCTaBJISITh IPOrPAMMBI Ha SI3bIKE MPOrpaMMHUpOBaHus Jjs BcTpauBaeMbix cucteM (11K 4.1.,
1K 4.2.);

e BBIOMpPATh MUKPOKOHTPOJUIEP AJIsi KOHKPETHOM 3a1aun BerpauBaemoit cuctemsl (11K 4.1., TTK
4.2.);

®  BBINOJIHATH TPEOOBAHUS TEXHUUECKOIO 3a/IJaHUs 110 IPOrPAMMUPOBAHHIO BCTPAUBAEMBbIX
cuctem (I1IK 4.1., 11K 4.2.);

e CO3JIaBaTh U OTJIAKUBATh IPOrPaMMBbI pEaIbHOIO BPEMEHU CPEICTBAMHU IPOrPAMMHO
SMYJISUM U Ha annapatHbix Makerax ([1K 4.1., 11K 4.2.);

® HaxOJUTh OLUMOKHU B MPOTPAMMHOM KOJI€ JUIsl BCTPAaUBAaE€MOM CUCTEMBI U OLIEHHUBAThH CTENIEHb
ux kputuyHoctu (I1IK 4.1., [1K 4.2.);

® [IPOU3BOAUTH TECTUPOBAHUE U OTJIAJKY BCTPAUBAEMbIX CUCTEM Ha Oa3e MUKPOKOHTPOJUIEPOB
(IIK 4.1., [IK 4.2.);



®  BBIABJIATH IPUYMHBI HEMCIIPABHOCTEHN nepudepuitHbIx Moaynel BecrpanBaeMbix cucteM (11K
4.1.,1IK 4.2.).

3HATh:

6a3oBas ¢pyHKLIMOHAIbHAs cxema MukporpoueccopHoit cucremsl (1K 4.1., TIK 4.2.);

Ha3Ha4YeHHUE W MpUHIHM JericTBH cocTaBHbIX 010k0B MIIC (T1K 4.1., [1K 4.2.);

pexxumbl pabotsl MIIC (IIK 4.1., 1K 4.2.);

crioco6b! opranu3anuu cesizu MIIC ¢ BHemHel cpeoi (MCIOJHUTENIBHBIMU YCTPOICTBAMU)

(IIK 4.1., [IK 4.2.);

® CTPYKTypa TUIIOBOI cucTeMsl yrnpaiaeHus (MukpokoHTposuiep) (11K 4.1., [IK 4.2.);

e opranuzanus MukpokoHtpoJuiepHsix cucreM (I1K 4.1., [IK 4.2.);

® COCTaB MHUKPOKOHTpOJUIEpa, Ha3HaueHue ero pyHkuroHanbHbIX 0s10k0B (11K 4.1., [1K 4.2.);

® CHHTaKCHUC U OCHOBHBIE KOHCTPYKLUU SI3bIKA IPOrPaMMHUPOBAHUS JUIsl BCTpauBaeMoil
cuctemsl (IIK 4.1., T1IK 4.2.);

® CTPYKTypa TUIIOBOI BCTpauBaeMoOU cUCTEMBbI Ha 6a3e MUKPOKOHTPOJUIEpA U OpraHU3alUU
takux cucteM (I1K 4.1., TIK 4.2.);

e 0co0EHHOCTH POrpPaMMUPOBAHUSI BCTpauBaeMbIX cucteM peanbHoro Bpemenu (11K 4.1., [IK
4.2.);

e METOJbl IPOrpaMMHON peanu3aunu THHOBbIX pyHkuui yrnpasienus (11K 4.1., T1K 4.2.);

e iaccuduKauys, 001Me IPUHLIHUIIBI TOCTPOSHUS U (PU3HUECKHE OCHOB PabOThI
nepudepuiinpix Moayneit BcrpauBaembix cucteM (IIK 4.1., 1K 4.2.);

e crocoObl MOAKIIOUEHUS CTaHIAPTHBIX U HECTAaHAAPTHBIX MPOTPAMMHBIX OUOINOTEK TPU
paspaboTtke mporpammuoro kona (I1K 4.1., T1K 4.2.);

e (0a3oBas (pyHKIMOHANIbHAS CX€Ma BCTpaUBaEMbIX cUcTeM Ha 6a3e MukpokoHTposuepa (I1K
4.1.,1IK 4.2.);

e BHJIbI U Ha3HAUEHUE MPOTPAMMHOI0 0OecriedeH st yisi pa3paboTKU MPOrpaMMHOTO
oOecrnieueHus JUIsl BCTPauBaeMbIX CUCTEM — HHTErpUpoBaHHbIX cpen pa3zpadoTku (IDE (TTK
4.1.,1IK 4.2.);

®  METOJbl TECTUPOBAHMS U CIOCOOBI 0TIk BecTpanBaeMbix cucteM (11K 4.1., TIK 4.2.);

® [IPUYMHBI HEUCIIPABHOCTEHN M BO3MOXKHBIX cOoeB nporpammuoro kona (I1K 4.1., [TK 4.2.);

e crnocoObl HH(POPMALIMOHHOTO B3aUMOJICHCTBUS PA3IMYHBIX YCTPONUCTB BCTPAUBAEMbIX CUCTEM
Yyepe3 MPOBOIHBIE M OECTIPOBOAHBIC KAaHAIIBI CBSI3U, B TOM uncie u ceth UuTepner (11K 4.1.,
1K 4.2.);

e o0IEee COCTOSTHUE MMPOU3BO/ICTBA U TEHIEHIIMHU UCIIOJIb30BaHMs BcTpauBaeMbix cucteM (I1K
4.1.,1IK 4.2.).

1.3. PexoMenayemoe KOJIHYECTBO YaCOB HA OCBOEHHE MPOrpaMMbl MPogecCHOHATILHOT0
MOJYJIs:

Bcero - 194 yaca, B TOM 4HCHE:

MaKCUMaJIbHOH y4eOHOM Harpy3ku oOyuatomierocs - 194 yaca, BKItouas:

00s13aTeILHOM ayTUTOPHON HArpy3Ku oOydaromierocs - 178 gacos;

CaMOCTOSITEILHON HAarpy3Ku o0ydJaromierocs - 16 4yacos;

yueOHOM U MPOU3BOJICTBEHHON MTPAKTUKU - 72 yaca.



2. PE3YJIBTATBI OCBOEHUSA NTPO®ECCUOHAJIBHOI'O MOAYJIA

Pe3ynbraTroM ocBoeHUs! MpPOPecCUOHANIBHOIO MOAYIS ABJIAETCS OBJIAJICHHE OOydarolUMUCS
BHI0M TipodeccronanbHon AestenbHOCTH 11.02.17 Pa3zpaboTka 37€KTPOHHBIX YCTPOMCTB U CUCTEM,
B ToM uucie npodeccrnonanbubiMu (I1K) n o0mmmu (OK) komnereHnusmu:

Kon HaumeHnoBaHue pe3ysbTara 00yueHust

[IK 4.1. CocTaBisiTh aNrOPUTMBI U CTPYKTYPY IPOTPAMMHOTO KOJIa JJIi MUKPOIIPOLIECCOPHBIX
CUCTEM

[1IK 4.2. [IpoexTrpoBaTh U MPOrpaMMHUPOBATh BCTPAUBAEMbIE CUCTEMBI U HHTEPDENCHI
000pyI0BaHHUs C UCIIOJIb30BAaHUEM SI3bIKOB MPOrpaMMHUPOBAHUS




3. CTPYKTYPA U COAEPKAHUE ITPO®ECCHUOHAJBHOI'O MOAYJIA

3.1. TemaTnueckuii nuian npogeccHOHATBHOI0 MOAYJIA

KO}ILI HaumeHoBanus pa3aejioB HpO(l)eCCHOHﬂ.]'lLHOl"O Bceero Oo0beM BpPEeMEHH, OTBe)]eHHLlﬁ Ha OCBOCHHE MEKAUCHUIIIMHAPHOIO o
npogeccHOHATBHBIX MOyt 4acoB Kypea (Kypeos) pakTHKAa
KOMIeTeHuuit (maxc. O0s3aTenbHAsl ayAMTOPHas yyeOHas CamocTosiTesIbHasA paboTa YyeOHas, IIpousBoacTBeHHAas
yuebnas Harpy3ka o0y4yaruerocs o0yyamierocs 4acos (mo npoduio
Hacpyska u Bcero, BT. 4. BT. 4. Bcero, BT. 4. CHeNUATLHOCTH),
npaxmusi) 4acoB J1a0opaTopHbie | KypcoBas 4acoB KypcoBast “acos
padoThI padora padora
npakTuyeckue | (Mpoekr), (mpoexT),
3aHATHSA, JacoB JacoB
qacoB
1 2 3 4 5 6 7 8 9 10
MK 4.1. Paznen 1. MJIK.04.01 MHUKPOKOHTpOJIIIEPHI 1 106 98 98 0 8
BCTPAaNBACMBIC CHCTEMBI
MK 4.2. Pasznen 2. MJIK.04.02 Pa3paGoTka mporpaMMHOT0 108 80 80 20 8
obecrieyeHust J1JIs1 BCTPAauBA€MBbIX CHCTEM
YuyeOHas npakTuka no moay.io IIM.04 72 72
MK 4.1, 11K 4.2. JK3aMeH 18
Beero: 304 178 178 20 16 72
3.2. Conepxanue 00y4yeHus no npogecCHOHAIbLHOMY MOIYJIIO
HaumenoBanue paszenon Conepsxanne yaueOHOTo MaTepuarna, JlabopatopHbie pabOThI U MPAKTHUECKUE Ob0veM | YpoBeHb
npodeccronanbHOoro Moayst (ITM), 3aHATHUS, CAMOCTOSTENIbHASI paboTa 00yJaronuxcst 4acoB | OCBOCHHS
MEXAUCHUIIITMHAPHBIX KypcoB (M/IK)
U TEM
1 2 3 4
MJIK.04.01 MUKpPOKOHTPOJJIePbl M BCTPaHBaeMble CHCTEMbI 106
6 cemecTp
Pasznen 1 MuKpPOKOHTPOJLIEPBI U BCTPauBaeMble CHCTEMbI
Tema 1.1 BerpanBaembie cucteMbl Ha Cojaepskanue yueOHOIro MaTepuaJa
OCHOBC MUKPOKOHTPOJLICPOB Jlekuuonubie 3ausaTus. Kinaccudukanus u pyakuu namsitu MIIC. 22 1
Knaccudukarus O3V, tunst 1 Buasl O3Y. KOUI mamsts. Knaccudukanus 13V,
tunsl 1 BU6I [13Y. CnocoOs1 anpecannu B MIIC. Opranuzanus cssasu MIIC ¢
BHEIIHEW cpenoi. @yHKIUU yCTPONCTB BBOA-BbIBOAA. [IpUHIUIIBI TOCTpOEHNUS
IIOPTOB BBOJAA-BbIBOIa. O030p COBpEMEHHBIX MUKPOKOHTpo11epoB (MK).
Knaccudukammst MK. Monynenas opranmzanust MK. CTpykTypa mporeccopHoro




snapa MK. Cucrema komang MK. [Tamsts MK. TlopTel BBOJa-BbIBOIA, TAWMEPHI,
Moxyib npepeiBanuil MK. MunnMuzanus saepronotpebnenus B cuctemax ¢ MK.
TaxroBsie reneparopsl MK. AnmapaTHble cpecTBa oOecrieueHus HaIe)KHOM
paboter MK. lonostHuTenbHBIE MOy T MK: mocnenoBaTeIbHOTO BBO1a-BBIBOJIA,
aHaAJIOrOBOTO BBO/Ia-BbIBOJIa. ANMapaTHbIE U POTrpaMMHbIE CPECTBA JUIsS
pa3paboTku nmpuiioxkeHuit Ha 6aze MK. OyHKIIMOHABHBIE OJOKH
MukpokoHTposuiepa. Kondurypuporanne MK.

CamocTosiTe1bHast padora o0yuaommxes. Konpurypuposanne MK.

Tema 1.2 Ctpykrypa nporpamMmmsl 1
OCHOBHbIE KOHCTPYKIHUU s13bIKa CH

CoaepxxaHue y4eOHOIr0o MaTepuaJia

JlekunonHble 3aHATHA. BBo1HbIE MOHATHUSA sA3bIKa C. CTpyKTypa nporpaMMsbl Ha
C. Tuns! nansbix B C. [lepemennsie B C. Koncrantsl B C. Apudmernueckue u
noruueckue ornepatopsl si3bika C. Oneparops! BetBieHus B C. [{uknnueckue
koHcTpykiuu B C. Ykazarenu u agpeca nepeMeHHbIX B C. Pabota ¢ pyHkuusmu B
C. OcobenHoctu nepenaun JaHHBIX pu oOpamiernu K GyHKuu B C. CTpyKTypHhI
B C. Yka3arenu u agpeca nepemeHHbIX B C, Maccussl u ctpoku B C. CtanaapTHbie
¢byHkmu BBo1a/BeIBOIA B C.

18

JlabopaTopHble pa6oThl. BeinoaHeHNe NUKINYECKUX KOHCTPYKIMI U ONIEPaTOPOB
BETBJICHUs. BrinosHeHne onepaTtopoB BeTBiIeHUs. PaboTta ¢ uppoBeIMU OpTaMu
BBOJa-BBIBOAA. OpraHmauI/m [UKJIOB U BPEMCHHBIX 3a/ICPIKCK. OpFaHI/I3aHI/I$I
BPEMEHHBIX 3a/1epkek. Opranuzanus nmoanporpamm. Pabora ¢ makpocamu.
O06paboTka mpepbIBaHUil.

32

CamocTosiTe1bHast padoTa o0yuarwmuxces. Padora ¢ pynkuusmu B C.
OcoOeHHOCTH Tepeiaun JaHHBIX NP oOpameHuu K Gyakuuu B C.

S cemecTp

Tema 1.3 OO0mIMe cBEOEHU O
MUKPOTIPOIIECCOPHBIX CUCTEMAaX

Conepxanue yueOHOro MaTepuasa

JlekunonHblie 3aHaTHA. VcTopus pazsutus mukpormnpoueccopos (MII),
COBPEMEHHBIN YPOBEHb U TEHJCHIIMH Pa3BUTHS MUKPOIPOIIECCOPHBIX CUCTEM
(MIIC). MII, knaccuduxanus MIIL. Ctpykrypa npocreiimeit MIIC.
Knaccudukarus MII1. Ctpykrypa npocteitmeid MIIC. Haznauenne 1 0COOCHHOCTH
paznuunbix TunoB MIIC. IIpuHcToHCKas u rapBapickas apxutekTypsl MIIC.
Crpykrypa npocteitmero MII. @ynkuuu MII. YerpoiicTBa yrpaBieHus ¢ KeCTKON
JIOTUKOM. Y CTpPOMCTBA yIIPaBIEHUS C IPOrPaMMHUPYEMOMN JIOTUKOM.
Muxkponporpammuoe yrpasinenue. Cucrema koman MIIL. Pabounii nuxn MII.
Pexumsl padotsl MIIC. IIporpamMMubiil oOMeH. Cuctema npepsiBanuii MII.
MexaHu3m oomMeHa 1o npepbiBadusM. O6meH B peskume [T/111.

18




JladopaTopHble padoTbl. OCHOBHBIE XapaKTEPUCTUKH U OCOOCHHOCTH
apxutektypsl MK. BeinosHeHHE TIOrH4ecKuX U apuMETHYECKHX KOMAaH]I.

MJIK.04.02 Pa3padoTka NporpaMMHOro odecrnedeHusi Aj1si BCTPAHBAEMbIX CHCTEM

88

6 cemecTp

Pasznen 1

PaspaboTka nporpaMmmHoro oéecrnedenus JJsi BCTPANBaeMbIX CHCTEM

Tema 1.1 UHcTpyMEHTaNBHBIE
cpencTBa pa3pabOTKU MPOTPAMMHOTO
oOecrieyeHus il BCTPauBaeMbIX
CHCTEM

Conepxanue yueOHOro MaTepuasa

JlekunonHble 3aHsATHA. COBPEMEHHBIN YPOBEHb U TEHJICHIIUN PAa3BUTHS
HMHCTPYMEHTANBHBIX cpel] pa3padotku (IDE) s BcTpanBaeMbIX CHCTEM.
Knaccugukamnus cpencts pa3paboTku. AnmapaTHble U MPOTpaMMHBIE CPE/ICTBA.
Oco0eHHOCTH TPUMEHEHUS SI3BIKOB BHICOKOTO YPOBHS B Pa3pabOTKe MPUIIOKEHHH
nojb3oBarensi. OcoOOEHHOCTH pa3pabOTKH MPUIIOKEHUH pabOTHl B CHUCTEME
peanbHOTO BpeMeHH. bubnmorekn BcTpoeHHBIX QyHKIHI B coctaBe IDE.
ITporpamMmarops! u oTiiaguuku, Komnusitopst sizbika C.

12

IIpakTuyeckue 3aHATHA. Y CTAaHOBKA HHCTPYMEHTAIBHOM CpeJbl pa3paboTKu
IIPOrPaMMHOTO OOecTeueHus A1l BCTpauBaeMbIX MUKPOKOHTPOJIIIEPHBIX CUCTEM.
Hactpoiika nntepgeliica noap30Barens 1 apaMeTpoB Cpeibl. Y CTAHOBKA U
HAaCTPOIKa KOMITIIIATOPA.

CamocrositesbHast pabora odyuarommxesi. Komnusitops! sizbika C.

Tema 1.2 TecTupoBaHue U oTJIaJKa
pa3pabOTaHHOTO MPOrPAMMHOTO KOJa

CoaepxxaHue y4eOHOIro MaTepuaJia

JleknuoHHble 3aHATHA. EMHAs crucTeMa NPOrpaMMHON JOKYMEHTALMH.
Hasnauenue, Buapl JOKyMeHTOB. [IoHATHE POrpaMMHOTO TECTUPOBAHUS. BUbl
TecToB, CocraBieHue MIaHa TecTupoBanus. PazpaboTka Moynel TECTUPOBAHUS.
MonenupoBanue cutyauuidl. Co3iaHue 1 UCI0JIb30BaHNE Pa3HOOOPA3HBIX BXOIHBIX
naHHbIX. [TouCK BepoATHBIX omMO0K 1 cboeB B pyrknmonuposanuu I10.
Haxosxnenne HecooTBETCTBHSI HHTEpdeiica MporpaMMbl TEXHUYECKOMY OTHCAHHIO.
ITouck ommbOOK B JJOrMKe pabOTHl IPOrpamMMbl U B IOKYMEHTALIUK Ha IPOTpamMMy.
Pecdaxropunr nporpamMmmHuoro obecrniedyenns. KoHTposb Bepcuii mporpaMMsl.
Odopmiienne pe3ynbTaTOB TECTUPOBAHUS U OTIIAJIKU TPOTPAMMHOTO 00ECTIEYeHHUS.

20

IIpakTnyeckue 3aHATHA. AHAIN3 TEXHUUYECKOTO 33aJJaHUS HAa pa3paboOTKy
IIpOrpaMMHOTO obecrieueHus. PazpaboTka alroputma nporpaMmmsl AJs
BCTPanBacMO¥ MUKPOKOHTPOJUIEPHOU cucTeMbl. Hanmcanue nporpammel Ha
CHELUAIN3UPOBAHHOM SI3BIKE JIJIS1 BCTPAaUBAEMONW MUKPOKOHTPOJIIEPHON CHCTEMBI.
Harnmcanne nporpaMMsl Ha ClieUaIM3UPOBAHHOM SI3bIKE JIUI BCTpAauBaeMOM
MHUKpPOKOHTPOJIIEpHOU cucTemsl. [Tonbop crangapTHEIX OMONHOTEK ISt
peanu3anuu npoekra. [I[porpaMmupoBaHre BCTpauBaeMOl MUKPOKOHTPOJIIIEPHOM

19




cucremsl. [IpoBeneHre oTna ki MPOrpaMMHOTO 00ECTICUSHHS
MUKPOIPOIIECCOPHBIX CUCTEM C TIOMOUIBIO aNMapaTHO-MPOTPAMMHBIX CPEJICTB.
[TpoBepka GpyHKIMOHAIEHOCTH MPOTrpaMMHOTO obecrieueHus. [IpoBepka
(GYHKIIMOHATBHOCTH MPOTpaMMHOTO obecnieueHus. CocTaBlieHHE OTYETHOM
MIPOTPAMMHOM TOKYMEHTAIUH.

JlabopaTopHble padorsl. [logkioueHne K MUKPOKOHTPOJIIIEPY CEMUCETMEHTHOTO
CBETOJMOIHOTO MHaMKaropa lloakiroueHne K MUKpOKOHTPOJUIEPY CBETOIUOHOU
Matpulibl. [logkmouenue k mukpokoHTposuiepy RGB-cBeroanona [oakntouenue
K MUKPOKOHTPOJUIEPY CBETOIMOJHOTO IKAIBHOIO HHAKMKaTopa. IToaximouenue k
MHKPOKOHTPOJIIEPY aHAJIOTOBOTO JaT4yrKa Temueparypsl [loakitouenue k
MHKPOKOHTpoJLIEpyY 3HKoAepa [IocTpoeHne nporpaMMupyeMoro C4eT4uKa-
TaliMepa Ha MUKpOKOHTpoJuiepe. [Ioakmouenne kK MUKpOKOHTPOJIEPY MO YIS
3HakocuHTe3upyromero KK IoakntoueHne K MUKPOKOHTPOJUIEPY MOIYJIS
rpagpuaeckoro XKKU ¢ cencopusiM sxpanoM [loaximtouenne kK MUKPOKOHTPOILIEPY
cepsoasurareis. [logkiatoyeHne kK MUKpPOKOHTPOJUIEPY IIArOBOTIO JBUTaTENsA
[ToaxiroueHue K MUKPOKOHTPOJUIEPY AaTdrKa 1o nudpoBomy unrepdeiicy SPI.
[ToaxiroueHne K MUKPOKOHTPOJUIEPY JAaTdrKa 1o nudpoBomy uarepdeiicy 12C.
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CamocrosiTesbHast pabora odyuarommxcsi. MoenupoBaHue CUTYalHil.

Y4yeOHasi npakTuKa
Buasbi pador:

1. YcranoBka nporpamMmmHoro odecrieuenusi. KonpurypupoBanmue MUKpOKOHTPOJUIEPA, CO3TAaHUH MTPOEKTA, KOMITUIISIUH,

MIPOIIMBKA.
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. Pabora ¢ peructpamu MUKpoKoHTposiepa. bubnuoreku i pazpaboTunka.

. CucreMa TakTUPOBaHUSI MUKPOKOHTpOJLIIEpA.

. [lopThl BBO1a-BBIBOJJa MUKPOKOHTPOJLIEPA.

. YpaBiieHHe OpTaMH BBOJIa-BbIBOJIA UEPE3 PETHCTPHI.

. YpaBiieHHue IopTaMH BBOJa-BbIBOJIa uepe3 PyHKINHU OUOITMOTEKH.

. Tunel gqanHbIX g3b1ka C UIs1 MUKPOKOHTPOJLIEPA.

. KonBepTupoBanue npoekra /st MUKpOKOHTpoJuiepa Ha si3bike C B mpoekt C++.

9. O6paboTKa BXOAHBIX AUCKPETHBIX CUTHAJIOB. Y CTpaHeHue Apede3ra KOHTaKToOB, 00pb0a C MMITYJIbCHBIMH TOMEXaMH.
10. Pa3zpaboTka u ucnonb3oBanue kiaccos B C++. Co3znanue kiacca 00pabOTKH IUCKPETHBIX CUTHAJIOB.

11. Co3nanuie u UCTIOIB30BaHKNE OMOIMOTEK JIJIT MUKPOKOHTPOJLIEPA.

12. TTapannenbHbIe Mporiecchl. BeimoaHeHue 3a1a4 B (GOHOBOM PeXUME MTPU IOMOIIH MPEPHIBaHUS OT TalkMepa.

13. TaiiMepbpl MUKPOKOHTPOJIIEPA B PEKUME CUETUHUKOB. ['eHepanysi IUKINYECKUX IpephIBaHUI OT TaliMEpOB.

14. Pa3paboTka mporpamm, COCTOSIIUX U3 HECKOJBKUX UCXOIHBIX (haitnoB. Onpenenenne u o0bsIBICHUE TEPEMEHHBIX,
001aCTh BUIMMOCTH. PeKMMBI KOMIMIISIINH.
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15. Cucrema npepbiBaHuN MUKPOKOHTpouIepa. OpraHu3anus U ynpaBJieHUE IPEepbIBaHUSIMH.

16. YcranoBka koHGUTYypaliuu TakMepOB C TIOMOIIbI0 OnOIHMoTeK. Jloruka paboThl pepbIBaHUs TaiiMepa.

17. UnTepdeiic UART B mukpokonTposuiepe. McnonszoBanue npepsiBanus UART.

18. Pabota c UART uepe3 Oubnnotexy. Maunumanusanus natepdeiica u nepenada JaHHBIX B OJIOKHPYIOILEM PEKUME.
Otnanka nmporpamm ¢ nomomisio UART. @ynkius sprintf.

19. Pabota ¢ UART uepe3 Oubnuotexy. IIpueM naHHbIX B OJIOKUPYIOLIEM PEKUME.

20. Pabora ¢ UART uepe3 OnGIMOTEKY € MCHIOIB30BAaHUEM NPEPHIBAHU.

21. Opranu3zanus KOPOTKUX BPEMEHHBIX 3aJIEPHKEK.

22. AIIT mukpokoHTposuiepa. O0muye CBeACHUsI, PSKUMBI. Y CTAaHOBKA KOHPUTYpAIIUU Yepe3 PETUCTPHI.

23. Pabora ¢ ALII yepe3 peructpsl. OCHOBHBIE pE&XXKMMBI IIPE0OpPA30BaAHUSI.

24. Pabora ¢ ALIII B pa3iauuHbIX pekuMax. 3alyck oT TaiiMepa, YTEHHE Pe3yibTara ¢ UCIOJIb30BaHUEM IPEPBIBAH Uil.
25. Pabora ALIII B pexume okoHHOTO KoMIaparopa. Buyrpennue natuuk remnepatypsl 1 MOH. OcHOBHBIE 31€KTpUYECKUE
U MeTposiornueckue xapakrepuctuku ALIIT.

26. Pabota ¢ ALIIT yepe3 ¢pyHKIIMN OUOIUOTEKH.

27. Ilpsimoit gocTyn K namMsiTu B MUKpokoHTpoJsuiepe. Kontpomiep DMA

IIpumepHas TeMaTHKa KypPCOBBIX padoT: PazpaboTka mporpaMMHOTo 00ecrieYeHHs BCTPanuBaeMbIX MUKPOIIPOIIECCOPHBIX
cucreM: Pa3zpaboTka nporpaMmbl MUKPOKOHTPOJUIEpPA CUCTEMBI KOHTPOJIS U yripasieHus noctynom (CKVY [I). Pazpabotka
MpOrpaMMbl MUKPOKOHTPOJUIEpA CUCTEMBI COOpa IaHHBIX C CETH aHAJIOTOBBIX J1aT4YMKOB. PazpaboTka nmporpaMmbl
MUKPOKOHTpOJUIEpa yrpaBieHus TugToM. PazpaboTka mporpaMmMbl MUKPOKOHTPOJIIEPA CHCTEMBI KOHTPOJISI KITUMATHYe CKIX
napameTpoB. PazpaboTka mporpaMMbl MEKPOKOHTpOJIIEpa YIIPABJICHUS IOXKApHOU CUTHaNIM3aluei. PazpaboTka mporpamMmel
MHUKpPOKOHTPOJIIEpA YIIPABIIEHUS CTUPATILHON MaMHON. PazpaboTka mporpaMMbl MUKPOKOHTPOJLIEpa YIPABIICHUS
XOJIOAMIIBHBIM 000pynoBaHueM. Pa3zpaboTka mporpaMMbl MUKPOKOHTPOJUIEPA YIPABICHHS XJI€O0TIeKapHBIM
o0opyIOBaHUEM.
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4. YCJI0OBUs PEAIM3ALIUU TPO®ECCUOHAJIBHOI'O MOAYJIA

4.1. Tpe6oBaHHSA K MUHUMAJILHOMY MATE€PHAJIbLHO-TEXHUYECKOMY 00ecrevdeHuIo

JlaGoparopusi cucTeM aBTOMAaTH3HUPOBAHHOTO MTPOSKTUPOBAHHS

Pa6ouas cranmusa HP Core 2 DUO, 3 GHz; 2 GB, DVD-RW/HP 19” 3 mrt.; npunatep HP
P2015dn; ckanep Epson V200Photo; mapmpyruzarop 3Com Switch; mnpoexkrop NEC; skpan
HacteHHbIN. [IK Dijitech mouutop AJIOC 12 .

[IporpamMmmHoe obecrieueHue:

Microsoft Windows 10 Professional (IIporpamma Microsoft Azure Dev Tools for
Teaching (Order Number: IM126433))

Microsoft Visual Studio (ITporpamma Microsoft Azure Dev Tools for Teaching (Order
Number: IM126433))

Notepad++ (GNU GPL 3)

4.2. UndopmanuonHoe odecrneyenue 00yueHus
[lepeyeHr peKOMEHIyeMBIX YYCOHBIX W3JIaHHUI, WHTEPHET—PECYPCOB, JOMOJIHHUTEIBHON
JINTEPATYPBHI.

OcCHOBHBIE UCTOYHHKHU:

1. Marga, 0. C. CoBpeMeHHbIE MUKPOKOHTPOJIIEPBL. APXUTEKTYpa,
porpaMmmMupoBanue, pazpabortka ycrporicts / FO. C. Marga. — Mocksa : JIMK
IIpecc, 2017. — 224 ¢. — ISBN 978-5-97060-551-6. — TekcT : 351eKTpOHHbIH //
udporoii obpazosarenbubiii pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/125009.html (maTa o6pamenus: 18.10.2022). — Pexxum
JOCTYyMa: JUIsl aBTOPHU3UP. MoJIb30Barenei. https://www.iprbookshop.ru/125009.html

2. Martromos, H. B. Hauano pa6otsr ¢ mukpoxonTposuiepamu STMSE / H. B. MaTiommos.
— Mockasa : COJIOH-IIpecc, 2018. — 208 ¢. — ISBN 978-5-91359-172-2. — Texkct
: anekTpoHHsIH // L{udposoit o6pazoarensHbiil pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/90346.html (mata o6pamenus: 18.09.2023)..
https://www.iprbookshop.ru/90346.html

JIOTIOJTHUTEIHHBIC HCTOYHHUKH:

1. Tlon6ensckuii, B. B. Kypc nporpammupoBanust Ha si3bike Cu : yuebuuk / B. B.
[Mon6enbckuit, C. C. ®omun. — 2-e¢ u3a. — Mocksa : JIMK Ilpecc, 2018. — 384 c.
— ISBN 978-5-97060-229-4. — TexcT : anexTponHslii // Ludposoit
obpazoBatenbHbiid pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/125180.html (maTa obpamenus: 21.10.2022)..
https://www.iprbookshop.ru/125180.html

HNuTepHeT-pecypcebl:

1. BuyrpuBy3osckue uznanus Bal'V. - pexxum goctyna: http://e-lib.vlsu.ru/

2. MHTYUT. HaunoHaJIbHBIN UCCIAEAOBATEIbCKUI YHUBEPCUTET. - PEKUM JOCTYIIA:
http://www.intuit.ru/

3. OBC Bal'V - pexxum noctyna: https://visu.bibliotech.ru/

4.3. O0uue TpedOBaHUSA K OPraHU3alMU 00Pa30BaTeILHOI0 Mpolecca

3aHATHS TEOPETHUECKOro LHKIA HOCAT MPAKTUKO-OPUEHTHUPOBAHHBIA XapakTep U
IIPOBOJISTCS B CIIELUATIbHBIX JJabopaTopusx. YueOHasi MpakTUKa MIPOBOJAUTCS HA IMPOU3BOJICTBE.
[Ipu ocBoeHMH MOy € OOYYAOIIMMHUCA TPOBOIATCS KOHCYJIbTAllMM, KOTOpPbIE MOTYT
MIPOBOJUTHCS KAk CO BCEH TIpymmod M, Tak MU HHAUBUAYyanbHO.  OCBOEHUI0 MOy
IpealecTByeT U3ydyeHue TUCHUILIMH "OCHOBBI S3BIKOB HporpammupoBaHus’, "CxeMOoTeXHUKa
AJIEKTPOHHBIX YCTPOMCTB"



4.4. KaapoBoe odecnieueHnne 00pa3oBaTeibHOIO npouecca

Peanuszanus nporpaMMbl MOAYJIS JIOJDKHA 00€CIIEUMBATHCS MEJarornyecKuMu KaJpami,
MMEIOLMMU BhICIIee 00pa30BaHKE, COOTBETCTBYIOIIEE MPOoduito Moayis. ONbIT AESITENbHOCTH B
OpraHU3aIUsAX COOTBETCTBYIOMIEH MPO(hEecCHOHATBHON Ccdephl SBISETCS 00s3aTeIbHBIM IS
IpernojaBaTesield, OTBEYAIONIMX 3a OCBOCHHE OOYYaIOUIMMHUCS HIPOrpaMMbl MOIYNS. OTH
MIPEnoJaBaTeNN JIOJKHBI IPOXOIUTh CTAXXUPOBKY B MPO(PUIBHBIX OpraHU3alusax He pexe 1 pasa
B 3 roja.



5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
MNPO®ECCHUOHAJIBHOI'O MOAYJIA

Pe3yabTaThl 00yyeHus OcHOBHbBIE MOKA3aTeIH OlleHKH pe3yiabTata | DopMbl 1
(ocBOEHHBIE MeTOAbI
npogeccnoHaIbHbIE KOHTPOJIS
KOMIEeTeHIHH) OIIEHKH
IIK 4.1. CocTaBnsth 3HaTh: 0a30Bast PyHKIIMOHAIBHAS CXeMa 3auer,
ITOPUTMBI U CTPYKTYPY MUKPOIPOIIECCOPHOM CUCTEMBI; 3HATH: 9K3aMEH,
MPOTPAMMHOTO KOJIa JUTSI Ha3HAYCHUE W MPUHIUI JEHCTBUS COCTABHBIX | KypcoBas
MUKpomnpolieccopHbIXx cucteM | 6iokoB MIIC; 3nath: pexxumsl padotel MIIC; | pabota

3HaTh: crocoObl opranuzanuu cBsizu MIIC ¢
BHEIIHEH cpefo (MCIOIHUTEIbHBIMU
yCTpOICTBaMM); 3HaTh: CTPYKTYpa TUIIOBOM
CUCTEMBI yIIpaBieHUs (MUKPOKOHTPOJLIED);
3HATh: OpPraHU3alusl MUKPOKOHTPOJUIEPHBIX
CHCTEM; 3HaTh: COCTaB MUKPOKOHTPOJLIEPA,
Ha3Ha4YeHHE er0 (YHKIIMOHAIBHBIX OJIOKOB;
3HATh: CHHTAKCUC U OCHOBHBIE KOHCTPYKIIUU
s3bIKa MPOTPaMMHUPOBAHUS JJIsl BCTpauBaeMoi
CUCTEMBbI; 3HaTh: CTPYKTypa TUIIOBOM
BCTpanBaeMoOW CUCTEMBI Ha Oa3e
MUKpPOKOHTpOJIJIEpAa M OpPraHu3aluu TaKux
CHUCTEM; 3HaTh: 0COOEHHOCTH
[IPOrpaMMHUPOBAHUS BCTPAUBAEMBIX CUCTEM
peaJIbHOrO BPEMEHHU; 3HaTh: METOIbI
MIPOrpaMMHOM peann3alii TUIIOBBIX (YHKIIMH
yIpaBleHUs; 3HaTh: KIIacCUpUKaus, o0mue
MPUHIIMIBI TOCTPOEHUS U PU3NYECKHE OCHOB
paboThl epupepuiHbIX MOayIeH
BCTPaMBAEMbIX CHCTEM; 3HATh: CIIOCOOBI
MOAKIIIOUEHHUS CTaHAAPTHBIX U
HECTaHIapPTHBIX IPOrpaMMHBIX OUOINOTEK
IpH pa3paboTKe IPOrpaMMHOrO KOJa; 3HATh:
0a30Bast GyHKIIMOHAIbHAS CXeMa
BCTpanBaeMbIX CHCTEM Ha 0a3e
MUKpPOKOHTPOJIIEpA; 3HATh: BUJBI U
Ha3HaYeHHUEe MPOrpaMMHOI0 00ecredeH st It
pa3paboTKy MPOrpaMMHOTO oOecrieueHus st
BCTPaMBAEMbIX CUCTEM — UHTEIPUPOBAHHBIX
cpen pazpadbotku (IDE; 3HaTh: METOIBI
TECTUPOBAHUS U CHOCOOBI OTIa/IKH
BCTPaMBAEMBbIX CHCTEM; 3HATh: IPUUHHBI
HEUCIIPABHOCTEN U BO3MOXKHBIX COOEB
[IPOrPaMMHOTO KOJa; 3HATh: CIIOCOOBI
MH(OPMALIMOHHOTO B3aUMO/IEHCTBUS
Pa3IMYHbIX YCTPOMCTB BCTPAaUBAEMBIX CUCTEM
yepes MPOBOJIHBIE U OECIIPOBOIHBIE KaHAJbI
CBSI3M, B TOM UHUCIIE U ceTh MIHTepHeT; 3HaTh:
oO11ee COCTOSIHME TPOU3BOJICTBA U TEHACHIUH
HCII0JIb30BAHUS BCTPAUBAEMbIX CUCTEM;
YMETb: COCTaBIISATh IPOTPaMMbl Ha SI3bIKE
MIPOrpaMMHUPOBAHUS JUIsl BCTPauBaeMbIX
CHCTEM; YMETbh: COCTaBJISITh IPOrpaMMbl Ha




SI3bIKE MPOTPAMMHUPOBAHUS 1JIs1 BCTPAUBAEMbIX
CUCTEM; YMETbh: BBIOMpaTh MUKPOKOHTPOJLIIEP
JUIsl KOHKPETHOM 3aJ1auy BCTPauBaeMomn
CUCTEMBbI; YMETh: BBINIOJIHATH TPEOOBAHMUS
TEXHUYECKOTO 3aJIJaHus IO
[IPOrpaMMUPOBAHUIO BCTPAUBAEMBIX CUCTEM;
YMETb: CO3/1aBaTh U OTJIAKUBATh IIPOrPAMMBI
peaIbHOTO BPEMEHH CpeICTBaMU
MIPOrpaMMHOM 3MYIISLIMY U Ha anmnapaTHbIX
MaKeTax; yMeTh: HaXOUTh OIINOKH B
IIPOrPaMMHOM KOJI€ JJIs1 BCTPanBaeMou
CUCTEMbl M OLIEHUBATh CTEIIEHb UX
KPUTUYHOCTH; YMETh: IPOU3BOIUTH
TECTUPOBAHUE U OTJIAJIKy BCTPauBaEMBbIX
CUCTEeM Ha 6a3e MUKPOKOHTPOJUIEPOB; YMETh:
BBISIBJISITh IPUYMHBI HEUCIIPABHOCTEH
nepudepuiHbIX MOJTyJIeH BCTPAanBaeMBbIX
CUCTEM; UMETb MTPAKTUUYECKUM OIBIT: -
dhopmanu3anuu U aaropUTMHU3AINT
MIOCTABJICHHBIX 33J]a4; UMETh IPAKTHUECKUN
OTIBIT: HAIMCAHUS IPOrPAMMHOI0 KOJia C
HCIO0JIb30BAHUEM SI3bIKOB ITPOIPAMMHUPOBAHMUSI,
OTpe/ieNICHUs] 1 MaHUITYJIMPOBAHUS TaHHBIMU;
MMETh MPAKTUYECKUH OTBIT: 0POopMIIEHUS
MIPOrpaMMHOTO KOJa B COOTBETCTBUU C
YCTaHOBJIEHHBIMU TPeOOBaHUSIMU; UMETD
MIPAKTUYECKUM ONBIT: IPOBEPKU U OTJIAJIKH
MIPOrpaMMHOTO KOJa; UMETh IPAKTHUUECKUI
OTBIT: Pa3pabOTKU MPOLETYP NPOBEPKU
paboTOCIIOCOOHOCTH U U3MEPEHUS
XapaKTEPUCTUK MPOrPaMMHOTI0 0OecreueHus;
UMETh IPAKTUYECKUH OTBIT: pa3pabOTKU
TECTOBBIX HAOOPOB JAHHBIX; UMETh
MPaKTUYECKUH ONBIT: IPOBEPKU
paboTOCIIOCOOHOCTH TTPOTrPAMMHOTO
o0ecreyeHusl; UMETh PAKTUUECKUN OTIBIT:
pedakTopuHra ¥ ONTUMHU3ALUU IPOTPAMMHOIO
KOJ1a; UMETh NPAKTUYECKHUI OIBIT:
UCIpaBIICHUS Je€PEKTOB, 3aUKCUPOBAHHBIX B
0a3e JaHHBIX 1€(EKTOB;

I1K 4.2. ITpoektupoBats u
IPOrpaMMHUPOBATh
BCTpanBaeMble CUCTEMBI U
uHTepdeiicsl 000pyI0BaHUs C
HCII0JIb30BAHUEM SI3bIKOB
[IPOrpaMMHUPOBAHUS

3HaTh: 0a30Bast PyHKIIMOHAIBHAS CXeMa
MUKPOMPOIIECCOPHON CUCTEMBI; 3HATH!
Ha3HAYEHUE U MPUHIIUI JEHCTBUS COCTABHBIX
6nokxoB MIIC; 3HaTh: pexxumsl padotel MIIC;
3HaTh: crocoObl opranuzanuu cBsizu MIIC ¢
BHEIIHEHN cpefol (MCIOIHUTEIbHBIMU
yCTpOICTBaMM); 3HaTh: CTPYKTYpa TUIIOBOM
CUCTEMBI yIIpaBIeHUs (MUKPOKOHTPOJLIED);
3HATh: OpPraHU3alusl MUKPOKOHTPOJUIEPHBIX
CHCTEM; 3HaTh: COCTaB MUKPOKOHTPOJLIEPA,
Ha3HaYeHUE ero (PyHKUHNOHAIbHBIX OJIOKOB;
3HATh: CHHTAKCUC U OCHOBHBIE KOHCTPYKIIMHU
s3bIKa MPOTPaMMHUPOBAHUS JJIsl BCTpauBaeMoi
CUCTEMBbI; 3HaTh: CTPYKTypa TUIOBOM

3auer,
9K3aMEH,
KypcoBas
paborta




BCTpanBaeMoOW CUCTEMBI Ha 0a3e
MUKpPOKOHTpOJIJIEpAa M OpPraHu3aluu TaKux
CUCTEM; 3HaTh: 0COOEHHOCTH
[IPOrpaMMHUPOBAHUS BCTPAUBAEMBIX CUCTEM
peaIbHOTO BPEMEHH; 3HATh: METOIbI
MIPOrpaMMHOM peanu3alii TUIIOBBIX (YHKIIMH
yIpaBleHUs; 3HaTh: KIacCUpUKaus, oOmue
MPUHIIMIIBI TOCTPOEHUS U PU3NYECKHE OCHOB
paboThl epupepuiHbIX MOayIeH
BCTPaMBAEMbIX CHCTEM; 3HATh: CIIOCOOBI
MOAKIIIOUEHUS CTaHAAPTHBIX U
HECTaHIAapPTHBIX IPOTrpaMMHBIX OUOINOTEK
IIpH pa3paboTKe MPOrpPaMMHOTIO KOJIa; 3HATh!
0a30Bast GyHKIIMOHAIbHAS CXeMa
BCTpPanBaeMbIX CHCTEM Ha 0aze
MUKpPOKOHTPOJIIEpA; 3HATh: BUJBI U
Ha3HAaYeHHUEe MPOrpaMMHOI0 00ecredeH s ISt
pa3paboTKy MPOrpaMMHOTO oOecrieueHus s
BCTPaMBAEMbIX CCTEM — UHTEIPUPOBAHHBIX
cpen pazpabotku (IDE; 3HaTh: MeTOIBI
TECTUPOBAHUS U CIIOCOOBI OTIa/IKH
BCTPaMBAEMBbIX CHCTEM; 3HATh: IPUYHHBI
HEUCIIPABHOCTEN U BO3MOXKHBIX COOEB
[IPOrPaMMHOTO KOJa; 3HATh: CIIOCOOBI
MH(OPMALIMOHHOTO B3aUMOICHCTBUS
Pa3IMYHbIX YCTPOMCTB BCTPAUBAEMBIX CUCTEM
yepes NMPOBOJIHBIE U OECIIPOBOIHBIE KaHAJbI
CBSI3M, B TOM YHUCIIE U ceTh MIHTepHEeT; 3HaTh:
oO11ee COCTOSIHUE TPOU3BOJICTBA U TEHACHIUH
HCII0JIb30BAHUS BCTPAUBAEMbIX CUCTEM;
YMETb: COCTaBIISATh IPOTPaMMbl Ha SI3bIKE
MIPOrpaMMUPOBAHUS JUIsl BCTPauBaeMbIX
CUCTEM; YMETb: COCTaBJISATh IPOrpaMMbl Ha
S3bIKE MPOTPAMMHUPOBAHUS JJIs1 BCTPAUBAEMBbIX
CUCTEM; YMETbh: BBIOMpaTh MUKPOKOHTPOJLIIEP
JUIsl KOHKPETHOM 3aJjauy BCTPauBaeMomn
CUCTEMBbI; YMETh: BBINIOJIHATH TPEOOBAHUS
TEXHUYECKOTO 3aJIJaHus IO
[IPOrpaMMUPOBAHHIO BCTPAUBAEMBIX CUCTEM;
YMETb: CO3/1aBaTh U OTIAKUBATh IIPOIPAMMBI
peaIbHOTO BPEMEHH CpeICTBaMU
MIPOrpaMMHOM 3MYJISLIMU U Ha anmnapaTHbIX
MaKeTax; yMeTh: HaXOUTh OIINOKH B
IIPOrPaMMHOM KOJI€ JJIs BCTPanBaeMoun
CUCTEMbl M OLIEHUBATh CTEIEHb UX
KPUTUYHOCTH; YMETh: IPOU3BOIUTH
TECTUPOBAHUE U OTJIA/IKy BCTPAUBAEMbIX
CUCTEeM Ha 6a3e MUKPOKOHTPOJUIEPOB; YMETh:
BBISIBJISITh IPUYMHBI HEUCIIPABHOCTEH
nepudepuiiHbIX MOTyJIeH BCTPAaNBaeMBbIX
CUCTEM; UMETb MTPAKTUUYECKHUM OMBIT: -
(dhopmanu3anuu U aaropUTMHU3AINT
MTOCTABJICHHBIX 3aJ]a4; UMETh IPAKTHUECKUN
OMBIT: HAMCAHUS IPOrPAMMHOI0 KOJ1a C




WCTIOJIb30BAHMEM SI3BIKOB IIPOTPAMMHUPOBAHHS,
OTIpE/IeIICHNUs] 1 MaHUITYJIMPOBAHUS TaHHBIMU;
UMETh MPAKTHYECKHIA OTIBIT: 0(OPMIICHUS
MPOTPAMMHOTO KOJIa B COOTBETCTBHU C
YCTaHOBJICHHBIMU TPEOOBaHUSIMU; UMETh
MPAKTUIECKUN OTIBIT: MPOBEPKH U OTIAIKU
MPOTPAMMHOTO KOJIa; UMETh MPAKTHYECKHIH
OTIBIT: Pa3pabOTKHU MPOLEYpP MPOBEPKH
paboTOCIIOCOOHOCTH U U3MEPEHUS
XapaKTEPUCTHUK ITPOTPAMMHOTO 00eCIIeUeHUS;
MUMETh MPAKTHYECKHIA OTIBIT: pa3padoTKu
TECTOBBIX HA0OPOB JTAHHBIX; IMETh
MPAKTUYECKHIA OTIBIT: IPOBEPKU
paboTOCIIOCOOHOCTH TTPOTrPAMMHOTO
o0ecTieYeHHsT; UMETh TPAKTUYECCKHIA OTIBIT:
pedakToprHTa ¥ ONTUMH3AIHNH IPOTPAMMHOTO
KOJa; UMETh NMPAKTHYECKHUH OTIBIT:
UCIpaBIICHUS Je€PEKTOB, 3aUKCUPOBAHHBIX B
0a3e 1aHHBIX 1e(EKTOB;




Ilpunoscenue
D oH/1 OLIEHOYHBIX MATEPHAJIOB (CPeICTB) MO AUCUHUILIHHE
[IporpamMmMupoBaHre BCTPAUBAEMBIX CUCTEM C UCIIOJIH30BAHUEM HUHTETPUPOBAHHBIX Cpell pa3padoTKU

1. OneHo4YHbIe MATEPHUAJIBI JJIS POBEACHUS TEKYIEr0 KOHTPOJIA yCIIeBAeMOCTH
10 TUCHHUILINHE
[Ipumeps! TecToB.
1. Ha ckoJIbKO paBHBIX YacTel MOXHO MOJEIUTHh C MOMOULIbIO 3-X CTaplIuxX paspsaoB 16-
paspsanoN IMMHBI afpeca obmiee aapecHoe mpoctpancto MIIC ?

1.-3
2.-4
3.-8
4.-7

2. Yto HeoOX0auMO cienaTh B MporpaMMe, 4ToObl HaCTPOUTh Miaamue 4 paspsaa nopra Pl
MK-51Ha BBOZ, a cTapuiue 4 pa3psjia — Ha BbIBOJ?

1. Boimosnute komanny MOV P1, OFh

2. Boimonnutek komanay MOV P1, # OFh

3. Boinosinute komanny MOV P1, # 3Fh

4. Beinonuutek komanay MOV P1, FOh

[98)

. Pa3zmep aapecHoro mpocTpaHCTBa yCTpPOMCTB BBOJA-BBIBOJA B cucTemMax Ha Oaze MII
80867

-1 Mb

.- 16 Mb

. - 64 Kb

.- 128 Kb

LW =

. UTo XapakTepu3yeT MOHATHE «KOMAHIHBIM LUK paboTel MID»?
. 3anuch OaiiTa TaHHBIX B OPT

. Bpems BbINOJIHEHNS KOMaHIbI MUKpPOIIpOLIECCOpa

. Bpems 3anucu cinoBa ganubix B O3Y

. Bpems utenus cnosa nanusix u3z O3Y

A LW =B

5.Kakoii Tum M/C maMsITH HCIOIB3YETCS I CO3JaHUs BHEIIHETO KAIa?
1. M/c maMATH CTAaTUYECKOIrO THUIIA

2. M/C maMATH IAHAMUYECKOI'O THUIIA

3. M/c namsatu thuna EEPROM

4. m/c namatu tuna FLASH

6.Kakast mmuaa MIIC sBisieTcst nByHanpaBiaeHHON?
1. — Illuna agpeca

2. - lluna anpeca/nanHbIX

3. - llluna naHHBIX

4. - lluna ynpaBieHus

7.Cxonp 6aliT conepkut nanpHui aapec nepexosna Ha [1/11 B cuctemax Ha 6a3ze MII 80867

1. - 3 Oaiit
2. - 4 Gaurt
3. -1 Gaiit
4. -2 Oalit

8. Komannusiit nuki padotsl MII-pa nenurcs Ha 1Be (asbl:
1. —®a3za mammHHOrO TakTa U (ha3a UCIOIHEHUS



2. — ®a3za KOMaHJHOTO LKKJIA U (a3a BEIOOPKU
3. — ®a3a ucrnoyiHeHUs U pa3a peKypcuu
4. — ®aza BbIOOPKHU U (a3za UCTIOTHEHUS

9.Kakoe u3 ajpecHbIX MPOCTPAHCTB MaMATH B cuctemax Ha 6aze MK-51 moctymHO TOIBKO
JUTISL YTCHUS?

1. Anpecnoe npoctpancTBo BBoa/BriBo1a

2. AnpecHoe nIpoCTPaHCTBO NaMATH IIPOrpamMM

3. AnpecHoe MpOCTPaHCTBO BHYTPEHHEH MaMSTH JaHHBIX

4. AnpecHoe TpOCTPAHCTBO BHEUTHEN MaMATH JAHHBIX

10. Merka xoMaHabl Loop He NOJDKHA HAXOOUTHCS Jajblle, YeM 3a .... OT €€ TEKYIEro
MOJIO0KEHUS?

1. — 127 Oait

2. — 128 baiit

3. — 256 Oair

4. — 512 Gaiit

11. Ecnu gacrota kBapia B MK-pe AT89C51 Fbq=24 MI'n, TO AIUTEIHOCTh MAITMHHOTO
[UKJIa paBHA?

1. 12 mkc

2. 0.5 mMxc

3. 1 mkc

4. 2 MKC

12. O6o6mennas crpykrypHas cxema MII 8086 mpenmonaraet HajMuue TPEeX OCHOBHBIX
0JIOKOB, BEIOEPHUTE OTBET, T/I€ MPABHIIBHO MEPEUYUCICHBI 3TH OJIOKH.

1. Bioku necATUYHON KOPPEKLNH, YIIPABICHUS U Ollepalyil C IIaBArOLIEN TOUYKOM.

2. UnTepdeiicHblil, oneparmoHHbIN OJIOKU U OJIOK yIIpaBIICHUS

3. bioxu FPU, ynpasnenus, YCILL.

4. OnepanoHHbIi 010K, 6510k yripaBienus, 0ok ['TH.

[lepeuens TeM a1l YCTHOTO OIIpoca MpHU cAaye JIabOpaTOPHBIX U MPAKTUYECKUX PadoT.

1.MaructpanbHO-MoyabHbIM npuHLun opranuzainuu MIIC: tpu cocraBubie yactu MIIC, ux
Ha3HaYCHHE.

2.Cocrasuble yactu (noacucteMbl) MIIC; BbinosiHseMble QYHKINU KaKIOW U3 MOJACUCTEM.

3.I'me nomkHa XpaHUTHCS IPOrpaMMa, YTOObI MUKPOIIPOLIECCOP MOT €€ BBIIIOJIHUTH?

4.1Iunst MIIC, BeinonHsiemMble GYHKIMH, KpaTKas XapaKTepUCTUKA KaXKJ10H IINHBI.

5.0cHoBHBIE TexHUYecKue xapakrepuctuku MII-pa.

6.Yto onpexnensier pazpsaaHocts LA B MIIC?

7.11IuHHBIE IUKIBL: YTO XapaKTEpU3yeT ITO MOHATHE, Kakue curHaisl 1Y onpenensror Tun
HIL1?

8. All mamsT: 4em onpeAenseTcs, 4To XapakTepusyer?

9. AIl moacucTeMbl B\BBIB : YeM OMPEIEISAETCS, YTO XapaKTepru3yeT?

10. Anpecanust ¢ U30IMPOBAaHHBIM B\BBIB U ajipecaliusi ¢ oToOpaxkenueM BY Ha mamsthb

11.Y1o o3nauyaetr B MIIC nousitue « mporpaMMHO-A0CTYIHbII 00BEKT»?

12.Metop! aemndpanu axpecos.

13.Komanansiit ki padotst MIT.

14.Cnoco0s1 agpecanuun MIT 8086, mpumepbl KOMaH 1 IO KaXKJIOMY CIIOCO0Y aJipecariyii.

15.Crek: opranuzanus cTeka U €ro Ha3HaueHHe, KOMaH 1bl 0OpaIleHus! K CTEKY.

16.Komanp! nepeaun yrpaBjieHHs ; YTO OOIIEro y STUX KOMaH[?

17. Jlornyeckue KOMaHAbl; YTO OOIIErO y 3TUX KOMaH?

18. JIB€ OCHOBHBIE XapaKTEPUCTHKHA KOMAHJI MUKPOIIPOLIECCOPA.

19. KOIT xoMaHibI: 9TO ompenensieT?



20. [TporpammHuo-noctynHbsie peructpsl MII 8086.

21.Tums! ukoB muHEl MIT 8086.

22. B uém u3mepseTcs BpeMs BbIIIOIHEHUI kKoMaHpl MII-om.
23. Haznauenwue peructpa ¢uaros F.

24.Ha3nauenue peructpa KOMaH]l MUKpPOITpoIieccopa.

25.JIBOMYHO-JECSITUUHBIN opMaT NMpeACTaBICHUS YUCEl.
26.Dopmat acceMOJIEpHOI CTPOKH.
27.01nuune JUPEeKTUBBI OT KOMaH/Ibl MUKPOIIpOIIeccopa.

Oobuiee pacnpenenenne 0aajI0B TEKYIIEr0 KOHTPOJIS 10 BUIaM Y4eOHBIX PadoT JJIsl CTYA€HTOB

Peiitunr-konTpouis 1

cllaya OTYETOB TIO
71a00paTOPHBIM paboTaM

1o 20 oayuioB

PelTuHr-KOHTPOIIB 2

cllaya OTYETOB TIO
J1a00paTOPHBIM paboTaM

1o 20 oaiuioB

PeittuHr-koHTpOIH 3

cllaya OTYETOB TIO
1a00paTOPHBIM paboTaM

1o 20 oayuioB

[Tocenienue 3aHATHI CTYAEHTOM

KOHTPOJIb IMOCCIIaEMOCTHU

1o 20 oaiuioB

JlommoTHUTETEHBIC OaJLThI
(6oHycCBI)

AKTHUBHOCTH Ha 3aHATHUAX

1o 10 oayuioB

Brinosnnenue cemecTpoBOrO
IUIaHA CaMOCTOSTEILHOM
paboTHI

CBOCBPEMCHHAA CJla4da OTUCTOB

1o 10 oayuioB

2. IIpomexkyTOYHAS aTTECTAIUS 10 AUCIUTIIMHE
IlepeyeHb BONMPOCOB K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OLEeHKOIA.

Ilepeyensb mpakTHYecKHX 3a/1a4 / 3aJaHUH K 3K3aMeHY / 3a4eTy / 3a4eTy ¢ OLleHKO# (Ipu

HAJIUYUH)

Bompoce! s nuddepennpoBaHHoro 3avera.
1.OcHOBHBIE y3J1bl U YCTPONHCTBA MUKPOIIPOLIECCOPHON CUCTEMBI.

2.006mactTd TMPUMEHEHHS] MHUKPOIPOILIECCOPOB M MHUKPOKOHTPOJUIEPOB W WX OCHOBHBIC

TEXHUYCCKUEC XapaKTCPHUCTUKH.

3.Cnoco6s1 o6mena nanabiMu B MIIC.
4.0OcHoBHbIe 3Tansl poekrupoBanus MIIC.
5. ApXHTEKTypa COBPEMEHHOI'O MUKPOKOHTPOJLIEpA.

6. CucremMa mpepbIBaHU COBPEMEHHOTO MUKPOKOHTPOJIIEPA.

7. lloacucreMa TaiMepoB COBPEMEHHOTO MUKPOKOHTPOJUIEPA.

8.  Opranumzanus
MUKPOKOHTPOJLIEPA.

BHYTPEHHEMN

IIaMsaTu

MIpOrpaMm

u JaHHBIX

9. Pexxumbl paboThl BCTpoeHHBIX B MUKpOKoHTposuiepsl ALIIT u LIATI.

10. Pexumbl pabOTHI BCTPOEHHBIX B MUKPOKOHTPOJLIEPHI TaliMepOB/CUETYMKOB.

11. I[IpoTtokonsr oOmeHa nuatepderica RS-232.

12. IIpoTokossl oOmena untepderica SPI.

13. Lenu u 3agaun nudpoBoit 00padOTKH CUTHAJIOB.
14. CrpykTypa nmporpaMMsl Ha si3bIKe acceMOuepa.
15. Crpykrypa nporpaMmsl Ha s3bike CH.

16. CuHTaKcuC U OCHOBHBIE KOHCTPYKIHMH f3bIKa MPOrpaMMHUPOBAHUS Ul BCTpauBacMOU

CUCTEMBI

17. CpenctBa cpeactBa pazpabotku u otiaaaku MIIC.

18. OcobGeHHocTH IPOrpaMMUPOBAHKS BCTPAUBAEMbIX CUCTEM PEAJILHOTO BPEMEHU;

19. Metozp! mporpaMMHOM peanu3aly TUIIOBBIX (YHKLIUN yIIpaBiIeHUS;

COBPEMEHHOTO



20. Knaccudukanus, oOmume NPUHLMIBI HOCTPOCHUS U (PU3MYECKHE OCHOB pabOThI
nepudepuiHbIX MO TyJIEH BCTPAUBAEMBIX CUCTEM;

21. CriocoObl MOAKIIIOYEHUS! CTAaHIAPTHBIX U HECTAHJAPTHBIX IMPOrPaMMHBIX OUOIMOTEK MpU
pa3zpaboTKe MPOrpaMMHOTO KOJa;

22. ba3zoBas (QyHKIMOHAJIbHAs CXEMa BCTPAaUBAEMbIX CUCTEM Ha 0a3e MUKPOKOHTPOJIIEPA;

23. Buasl ¥ Ha3zHaueHWE MPOTPAMMHOIO OOecmedeHus: sl pa3pabOTKH IPOrpaMMHOTO
oOecrieyeHus sl BCTPAauBAEMbIX CUCTEM.

24. CnocoObl MHGOPMAITMOHHOTO B3aMMOJCHCTBUS YCTPOUCTB BCTPAUBAEMbIX CHUCTEM uepe3
IIPOBOJIHBIE KAHAJIbI CBSA3H.

25. CnocoObl MHGOPMAITMOHHOTO B3aMMOJCHCTBUS YCTPONUCTB BCTPAUBAEMBIX CHUCTEM uepe3
OeCTpOBOTHBIC KaHAJIBI CBSI3H.

MeToanueckue MaTEpPHAJIbI, XapPpAaKTCPUIYIOHIUX IMPOHEAYPHLI OCHUBAHUSA

Jlist TipoBeACHUS KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOUHON aTTECTAllMH CTYJIEHTOB
MIPUMEHSIOTCSI:

- c/1aya OTYETOB IO BBHITIOJIHEHHBIM JJA00PATOPHBIM paboTaMm;

- c/1aya OTYETOB IO BBHITIOJHEHHBIM IPAKTUYECKUM paboTaMm;

- TECT JUIsl IPOMEKYTOYHOM aTTECTAI[MU CTYJICHTOB

JIisi TIOATOTOBKHM BBITIOJIHEHHMSI W CAAYW JIAOOPATOPHBIX M MPAKTUYECKUX paboT padboT
CTyJIEHTaM PEKOMEHJIIYEeTCsl TOJIb30BaThCsA MeToauueckumu ykazanusmu Ha MOIT MU Bal'V mo
CCBUIKE:

https://www.mivlgu.ru/iop/course/view.php?1d=3752

MaxkcumanbHasi cymma 06ajuioB, Habupaemasi CTyA€HTOM 1o JucuuiuiiHae pasHa 100.

Orenka | OreHka 1mo mKaie O6ocHOoBaHUe Yposenw

B chopmuposannocmu
Oamnax KomnemeHnuyuu
bonee | «OTnuaHO» ConepxaHue Kypca 0OCBOSHO Buicokuii yposens

80 MOJIHOCTHIO, O€3 TPOOeIIoB,

HEOO0XOAMMBIE TPAKTUIECKHE HABBIKH
paboThl C OCBOEHHBIM MaTEPHAIOM
chopMUpOBaHbI, BCE
MPEyCMOTPEHHBIE TPOTPaMMOI
oOyueHust yueOHbIE 3aJaHUS
BBITIOJTHEHBI, KAYECTBO X BBHITIOJTHEHUS
OLICHEHO YHCJIOM 0ajIoB, OJIU3KHUM K
MaKCUMaIIbHOMY

66-80 «Xopotio» Coneprxanne Kypca 0CBOEHO Ilpoosunymotii
MIOJIHOCTBIO, 0€3 MPo0esIoB, HEKOTOPHIE | yposeHb
MIPAKTUICCKHE HABBIKH PaOOTHI C
OCBOCHHBIM MaTepPHAIOM
chopMHPOBaHBI HEIOCTATOYHO, BCE
MIPEyCMOTPEHHBIE TTPOTPAMMOIA
00y4eHus yueOHbIC 3aaHuUs
BBITIOJTHEHBI, KAYECTBO BHITIOJHEHHS HH
OJIHOTO M3 HUX HE OI[EHEHO
MHHHMMAJIBHEIM YHCJIOM OajljioB,
HEKOTOPBIC BHUJIbI 33/ IaHUN BHITIOTHCHBI
C omuOKaMu




50-65

«Y IOBJETBOPUTEIBHO»

Copneprkanue Kypca 0CBOCHO
YaCTUYHO, HO MPOoOebl HE HOCAT
CYLIECTBEHHOT'O XapaKTepa,
HEOO0XOIMMBIE TPAKTUIECCKHE HABBIKH
paboThl ¢ OCBOEHHBIM MaTEPHAJIOM B
OCHOBHOM C(pOPMHUPOBAHBI,
OOJIBIIMHCTBO MPETYCMOTPEHHBIX
porpaMmMoi o0y4yeHus: y4eOHbIX
3aJlaHUH BBINOJHEHO, HEKOTOPbIE U3
BBITIOJTHEHHBIX 3aJIJaHHIA, BO3MOXKHO,
COJIEpXKAaT OIUOKH

Ilopozoguiii yposens

Menee
50

«HeynoBneTBOpUTENBHO»

Copneprxanme Kypca HE OCBOCHO,
HCO6XOI[I/IMBIC IMPAKTUYCCKUC HABBIKU
paboTel HEe cHOPMUPOBAHBI,
BBITIOJIHEHHBIC yqe6Hme 3a1aHus
cojiepxart rpyobie ommOKu

Komnemenuuu ne
chopmupoeanvt

3. 3aganus B TeCTOBOM (popMe MO AMCUUIIIMHE

[Ipumeps! 3ananuii:

1. KakoBbl OTIMYHUTENBHBIE YEPTHI CEKIIMOHUPOBAHHBIX MUKPOIIPOLIECCOPOB?

- BO3MOKHOCTb CO3/1aBaTh IPOM3BOJIBHYIO CHCTEMY KOMAaHJ BCJIEICTBUE JOCTyNa K
MHKPOIPOTPAMMHOMY YPOBHIO YIIPABJICHHUS.
- BO3MOXHOCTb OpraHusanMu CHCTCEMbI IMPEPbBIBAHHUA B COOTBCTCTBHU C 0COOEHHOCTSIMH
MIPUMEHEHHUS ITpolieccopa
- BO3MOYKHOCTb CO3/[aBaTh MPOLIECCOP MPOU3BOJIBLHON Pa3psiAHOCTH
- pa3BUTHIE cpenicTBa 00paboTKH OMTOBOM MH(MOPMAITIH

2. KakoBo 0CHOBHOE IIPUMEHEHHUE O JTHOKPUCTATIBHBIX MUKPOKOHTPOJLIIEPOB?
- paboTa B cuCTeMax YIpaBJIeHUs

- pelIeHre HayYHO-TeXHUYECKUX 3a1a4
- IIOCTpOEHHE cucreM, obecneunBaromnx 3S(Q(ekTuBHYI0 00pabOTKYy MYJIbTUMEAUWHON
uHpopmanuu

4. Kakue w3 yCTpPOMCTB, BXOISIIMX B COCTAaB OJHOKPHUCTAIBHBIX MHUKPOKOHTPOJIJIEPOB,
OTCYTCTBYIOT B YHHBEPCAIbHBIX MUKpOIIpOLieccopax?
- OJIOK PerucTpOB OOIIET0 Ha3HAYCHHS

- TaMEPbI-CYETUYUKHI

- BHYTPEHHSs IaMsATh IIPOrpamMmm

- peructp ¢uiaros
- KOHTPOJUIEP IPEPHIBAHAN

5. Kakyto ¢pyukmuto Beimonasetr FPU B MII ¢ apxutekrypoit [A-32?
- 00paboTKa TaHHBIX C TUIABAIOMICH 3aIsITON

- 00paboTKa TaHHBIX C PUKCUPOBAHHON TOUKON

- CerMEHTHO-CTpaHMYHOE TIpeoOpa3oBaHue aapeca

6. Ykaxxute 0COOEHHOCTH CUCTEMBI KOMaH]| OJJHOKPUCTAIbHBIX MUKPOKOHTPOJLIIEPOB
- 00JIBIIIOE KOJIMUECTBO KOMaH 1 00paboTKu OUTOBOM MHpOpMALUU
- pa3BuTas cucteMa 00pabOTKU JAHHBIX C MJIABAOIICH 3aIATON

- HCITIOJIB30BAaHHUEC TOJIBKO HpOCTefIHIHX PEXKUMOB aip€Callii OIICPaHI0B

7. KakoBa 00y1acTh MPUMEHEHHS CUTHAIIBHBIX MPOIIECCOPOB?
- CHCTEMBI aBTOMaTU3UPOBAHHOTO TTPOSKTUPOBAHHUS
- IpeBapuTeIbHas 00paboTKa TpaH3aKIuil Ipu padoTe ¢ 0a3aMM TaHHBIX




- nudpoBas 00paboOTKa CUTHAIOB

8. KakoBa 0COGEHHOCTh CUCTEMBI KOMaH 1 OJIHOKPUCTAIBHBIX MUKPOKOHTPOJIIEPOB?
- pa3BuTas cucreMa 00paboTKH MyJIbTUMEIUNHHON HHpOpMaLK

- pa3BuTas cucteMa 00pabOTKU JAHHBIX C MJIABAOIICH 3aIATON

- HCTI0JIb30BaHMUE TOJIBKO MIPOCTEHIINX PEKUMOB aipecallii ONepaH/IOB

9. Kakoe oOpamienue n1omyckaroT perucTpsl oomniero Haznauenus B MII ¢ apxutekrypoit [A-
327

- KaK K 8-pa3psHbIM perucTpam

- KaK K 16-pa3psiiHbIM perucrpam

- KaK K 32-pa3psaHbIM pErucTpam

- KaK K 64-pa3psiHbIM perucrpam

10. Kakue u3 yCTpOWCTB, BXOISAIIUX B COCTaB YHUBEPCAIbHBIX MHUKPOIIPOLIECCOPOB,
OTCYTCTBYIOT, KaK IPABUJIO, B OJTHOKPUCTAIbHBIX MUKPOKOHTpOJLIEpax?

- mpo1ieccop 00pabOTKH YHUCEI C MJIaBaAOIEH 3aaToi

- OJIOK PerucTpOB OOIIET0 Ha3HAYCHHS

- peructp ¢uiaros

- BHYTPEHHSISI KAII-TIaMSITh

11. Kakue 6;oxu Bxonat B coctraB MMU B MII ¢ apxutekrypoii [A-32?

- OJIOK cerMeHTaIuu

- 610K (hopMHUPOBAHHMS JIOTHYECKOTO aapeca

- OJIOK CTPaHUYHOTO MPEOOPa30BaHUA aapeca

- OJIOK 3aIlIUTHI MPOTPAMM U JaHHBIX MPpHU padote MII B 3alHIIEHHOM PEKUME

12. Yem xapaxTepusyercs peaiabHblil pexxum padotsl MII ¢ apxurektypoit [A-32?
- MYJIbTUIIPOTPaMMHBIN PEXUM pabOThI

- B 3TOM peXHUMe JJaHHBIH MUKpompolieccop padoTtaet kak ObicTpbiii MII 8086

- BO3MOYKHOCTb UCIOJIb30BaHUA 64-pa3psIHBIX aIpeCOB U JaHHBIX

13. Kakumu napameTpaMu XapakTepu3yroTcs OJHOKPUCTAIbHBIE MUKPOKOHTPOJUIEPHI?
- pa3psITHOCTH 00pabaThIBAEMBIX JaHHBIX

- 00beM BHYTpEHHEH maMsTH porpaMm

- XapaKTEPUCTUKU BCTPOEHHOTO MPOILIECcCOpa € MIIABAIOIIEH 3aIsITON

- IPUHIUIBI OpraHU3aKi paboThl TAHMEPOB-CUETUYHKOB

- OpraHus3anus CUCTEMbI IIPEPBIBAHUA

14. B uem HeoOXoAuMO 00s3aTelabHO YOEAUTHCS IMepel 3arpy3koid mporpaMmbl B
MUKPOKOHTpOJLIEP?

- BBIOpaH TUII TUIAThI

- B KOJI€ CO3/1aHbl MaKpOONpEeIICHUS

- I1aTa GU3NYECKH MOJKII0UYEHA K KOMIIBIOTEPY

- BBIOpaH MopT, K KOTOPOMY MOJKIIOUEHA I1aTa

15.®@ynkuus delay()

- OCTaHABJIMBAET BBIMIOJIHEHHE MTPOTPAMMBI Ha 33JaHHOE KOJIMYECTBO MUJUIUCEKYH]T
- OCTAQHABIIMBAET MUTAHNE CBETOIMOA Ha 3aJaHHOE KOJIMYECTBO MIJUTUCEKYH]

- OCTaHABJIMBACT BBHIMIOJHEHHE TPOTPAMMBI Ha 33JaHHOE KOJIMYECTBO CEKYH/T

16.Yto BepHO B oTHOmeHuH ¢yHkiuu pinMode()?
- B 3Ty (DYHKLHIO MOXHO HE IiepejaBaTh apaMeTpbl
- IPUHUMAET [apaMeTpOM HarpaBjieHHe paboThl MOpTa (BXOA UIH BBIXON)



- IPUHUMAET [apaMeTpoOM HOMED IHHA, KOTOPbIH KOHPUTYpUpYyeTCs
- 3Ta QYHKIMS Hy)KHA JUIsl KOHQUTypaluu HanpasieHus: paboThl mopTa

17.Yto o3HauaeT MmosiBUBLIAsICS MOCIE KOMOWISALMU nporpammbl omubka « PIN 17 was not
declared in this scope»

- HE 3aKpbITa CKOOKa MM HET TOUKH 3anaroi nocie PIN 1

- B cKeTue He 00bsBieHa nepemenHas PIN 1

- B pynkuuu pinMode() He ucnosnb3oBano ums nopra PIN 1

18. Kakue yTBepkaeHUs OTHOCITCA K YCIOBHOMY orepaTopy if?

- YCIIOBUEM MOJKET OBITh JIOTUUECKOE BhIPAKEHUE

- BHYTpH else Henb3s ucnoisib3oBarh apyroi if

- BHYTpH 1f HeNb3s UCT0Ib30BaTh Apyrou if

- C IIOMOULIbK0 HETO0 MOXHO 33JaTh YCJIOBHME, B 3aBHCUMOCTU OT KOTOPOIO OIPEAEICHHBIE
nercTBus OynyT WK He OyAyT BBIIOTHEHbI

- else mo3BosseT onpeneauTh AeHCTBUS, KOTOPbIE BBIMOIHSITCS, €CIIH YCIOBHE JIOKHO

19. Jlna cuuTbiBaHUs 3HAYEHUM C aHAJIOTOBOTO BXO0/1a UCIIOJIB3YETCA KOMAH/A ...
20. I cuuThIBaHUS 3HAUEHUH ¢ IIU(POBOTO BXOJa UCIOIb3yeTCs KOMaHaA .

[TonHbIil nepeyeHb TECTOBBIX 33JaHUN C yKa3aHUEM IIPABHIIbHBIX OTBETOB, pa3MellleH B OaHKe
BOIIPOCOB  Ha  HMH(POPMAIMOHHO-00pA30BAaTEILHOM  TOpTaJie  WHCTHTYTa IO CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=3752&cat=55080%2C162589

OIICHKa PaCCUUTBIBACTCA KaK IMPOLUCHT NPaBUJIIBHO BBIIIOJIHCHHBIX TECTOBBIX SaﬂaHI/II\/’I n3 ux
oO1mero uncna.



