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1 Hesn 1 3a5a4u M3y4YeHHUS JUCHMIIHHbBI

Lenu Ooucyunnumei. 1lenpro U3ydeHUS TUCHUIUIMHBI SIBISIETCS W3Y4YEHUE
IPUHIIMIIOB OPTaHU3AlMd MUKPOIPOLIECCOPOB U MUKPOKOHTPOJIJIEPOB; OCBOCHUE
CPENCTB OTIAJKA MUKPOKOHTPOJUIEPHBIX MPOTpamMM; MPUOOpPETEHNE HABBIKOB MPO-
IrPaMMHPOBAHUS MHKPOKOHTPOJIJIEPOB; MPUOOPETEHUE OMNBITA MPOSKTUPOBAHUS
MUKPOKOHTPOJIJIEPHBIX CUCTEM yIPaBJIEHHUS YCTPOMCTBAMH MPOMBIIICHHOMN 3JIeK-
TPOHUKH.

3aoauu uzyuenus OuCyunIUHbL: N3y4eHUE MPUHLUIIOB OpraHU3alud MUKPO-
MPOIIECCOPOB U MUKPOKOHTPOJLIEPOB; OCBOCHUE CPEJICTB OTJIAJIKA MUKPOKOHTPOJI-
JIEPHBIX MPOTPaMM; MPUOOPETECHUE HABBIKOB MPOTPAMMUPOBAHUS MUKPOKOHTPOJI-
JIEPOB; MPUOOPETEHUE OIbITa MPOCKTUPOBAHUS MHUKPOKOHTPOJUIEPHBIX CHUCTEM
yIpaBJieHUs YCTPONUCTBAMU IPOMBIIIJIEHHON SJIEKTPOHUKH.

Jlucyunauna nayenena na gpopmuposanue:

npodeccuonansuoit komnereniuu (I1K-3) BoimyckHuKa.



2 MecTo JMCUUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JIOTUKO-CTPYKTYPHBIM aHANU3 MUCHMIUIMHBI — JUCUUIUIMHA BXOAHUT 4YacThb
BJIOKA 1, popmupyemyto yuacTHukamMu 00pa3zoBaTEIbHBIX OTHOLIEHUHN (IJIEKTUB-
HBIC JUCIUIUIMHBI) OCHOBHOM MpodecCHuoHaIbHOM 00pa30BaTeIbHON MPOrpaMMBbl
MOATOTOBKU MarucTpoB 1o HamnpasieHuto 11.04.03 KoncrpyupoBaHue U TEXHOJIO-
TUS DJIEKTPOHHBIX CPENICTB (Maructepckas nporpamma «MudopmamoHHbie TEXHO-
JIOTUU IPOEKTUPOBAHHUS SJIEKTPOHHBIX YCTPOICTBY).

JucuuninuHa peanusyercs Kadeapoi 3IeKTPOHUKHN U paauopU3UKH.

OcHoBbIBaeTcst Ha 0aze AUCUUIIINH: «CXEeMOTEeXHHUKA IIU(PPOBBIX YCTPOHCTBY,
«OCHOBBI MUKPOIIPOLIECCOPHOM TEXHUKI», U3YYEHHBIX B paMKaX MPEbLAYIIErO YPOBHS
00pa3oBaHus, a Takke AUCUUILTNH: «CoBpeMeHHas! 3JIeMEeHTHasA 0a3a MPOMBIIIIEHHON
ANIEKTPOHUKWY», «IIpoekTHpoBaHHEe M MPOrpaMMHPOBAaHUE IM(PPOBBIX YCTPOMCTB HA
[IJIMCy, «MaremaTHuecKoe MOIEMPOBAHNAE YCTPOMCTB U CUCTEM», «ONTHUMAIbHBIE U
aJlalTUBHBIE CUCTEMBI YIIPABICHUS.

B cBoto ouepenp, nucuuminuna «IIpoekTupoBanre MUKPOIPOIECCOPHBIX CHU-
CTEMY SIBJISIETCS OCHOBOM JIJIsl IPOXO>KACHUS TPOU3BOJICTBEHHBIX MPAKTUK (HAYYHO-UC-
clieioBaTenbckasl paboTa, MPeAIUIIOMHAs IPAKTUKA), JUI TIOATOTOBKU K MPOLETYpe
3anthl U 3amutel BKP, B mpodeccronanbHol nesiTenbHOCTH.

JlucuuiianHa crocoOCTBYET MOATOTOBKE OyIyIIero Crerualvcra K paspa-
OOTKE M 3KCIUTyaTallMK IPOrpaMMHO-ANIAPATHBIX KOMILJIEKCOB HA OCHOBE MHUKPO-
IIPOLIECCOPHBIX CUCTEM YIIPABIICHUS.

OO01mast TpyJ0OEMKOCTh OCBOEHUS TUCLUIUIMHBI COCTABISET 5 3a4E€THBIX €U-
Huupl, 180 ak. 4. [IporpamMmoil TUCHUIIIIMHBI PEYCMOTPEHBI 11 OUHOM (HOPMBI
0o0yueHust JeKuroHHbie (36 ak.u.), 1abopatopHsbie (36 ak. 4.) 3aHATUS U CAMOCTOS-
TenabHas padota crynenra (108 ak.u.). [IporpaMMoi AMCIUIUIMHBI TPEAYCMOTPEHBI
JIEKIIMOHHBIE (8 aK.d.), 1abopaTopHble (6 aK. 4.) 3aHITHS U CaMOCTOsTEIbHAs paboTa
cryaeHTa (166 ak.4.) nis 3a04HOU PopMbI TOyUEHUS.

JlucuumuiiHa u3ydaercs Bo 2 ceMecTpe.

dopMa MpoMeKYyTOUHOM aTTeCTallK — 3K3aMeH U TudPpepeHIpoBaHHbIH 3a-
Yer.
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3 IlepedyeHb pe3yJbTaTOB O0y4YeHHS MO JUCHUIUINHE, COOTHECEHHBIX €
IVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHOM MPOrPpaMMbl

HpOH€CC N3YUCHUA NUCHHUILIMHBI «HpOGKTI/IPOBaHI/IC MUKPOIIPOLCCCOPHBIX CHU-
CTCM)» HAIIpABJICH Ha (I)OpMI/IpOBaHI/IC KOMIICTCHIINH, Hpe,HCTaBHGHHOﬁ B Ta6JII/IIIC I.

Tabnuna 1 — Komnerenuuu, o0s13aTeIbHBIE K OCBOEHHIO

Kon
Coneprxanue Kon n HaumeHnoBaHue HHIUKATOpa
KOMIIETEH-
KOMIIETEHINH I JOCTHKEHUS] KOMIIETEHLIUU
CriocoOeH BBINOIHATD I1K-3 [1K-3.1. 3naeT (husmyecKre OCHOBBI Pa0OTHI DJIEMEHT-

NPOCKTUPOBAaHUE U
KOHCTPYHUPOBaHHUE
ANEKTPOHHBIX
YCTPOICTB M cUCTEM
CpeICTBAMHM MaTeMa-
THYECKOT'0 U IMHUTAIIU-
OHHOTO MOJIEJIUPOBa-
HMS Ha OCHOBE BlIajie-
HHUS  COBPEMEHHBIMU
METOZlaMH pacyeTra MU
WHKEHEPHOT'0 aHaIn3a

HOI 0a3bl AIEKTPOHUKH, OCHOBHBIC MPUHLIMIIBI Pac-
4eTa ¥ MOJIEJIMPOBAHNS IPUHLAINAIBHBIX JJIEKTpUYe-
CKHX CXEM.
I1K-3.2. OG0CHOBBIBAET BBIOOP LEIECOOOPA3HOIO pe-
IIEHHUS, 3HAET OCHOBHBIE MPOOJIEMbI IPOEKTUPOBAHUS
CHCTEM 3JIEKTPOCHA0XKEHHS1, BKIIFOYasi CHIIOBYIO SHEp-
TO3JIEKTPOHUKY;
YMEET CTPOUTH MOJIENb Pa3padaThIBAEMOro yCTpPOW-
CTBA Ha [IOBE/ICHYECKOM 1 BEHTEJIbHOM YPOBHE.
I1K-3.3. BrageeT HaBpIKaMH aHAIM3a, CHHTE3a U OIITH-
MH3aIMH YCTPOHCTB H y3JIOB aHAJIOTOBOH, I(POBOIA 1
CHJIOBOH DJIEKTPOHUKH C UCIIOIb30BAHUEM CPEZICTB aB-
TOMaTHU3UPOBAHHOTO MMPOEKTUPOBAHMSL.
[1IK-3.4. JleMOHCTpUpYET MOHUMAHHE B3aUMOCBS3H
33124 IPOEKTUPOBAHMSI M IKCILTyaTalluu




4 O0béM 1 BUIBI 3AaHATHH 110 IUCIUTLIJINHE

OO6mast TpyA0€MKOCTh YYECOHOM JAUCITUIIIIMHBI COCTaBIISACT 5 3a4ETHBIX €/1-
Hunpl, 180 ak. 4.

CamoctostenbHas padota crygenta (CPC) BxirouaeT npopaboTKy MaTepua-
JIOB JICKIMH, TTOATOTOBKY K JJA0OPAaTOPHBIM 3aHSATHSM, TEKYIIEMY KOHTPOJIIO, BBI-
MOJIHEHUE KYPCOBOI'O MPOEKTA, BBHIMIOJHEHUE WHANBUYAJIBHOTO 3aIaHUsI, CAMOCTO-
ATEIIbHOE N3YUYeHHEe MaTepHraja v OJAr0TOBKY K dK3aMeHy, TuddepeHIInpOBaHHOMY

3a4ery.
[Ipu opraHu3zanuu BHEAyJUTOPHOM CAMOCTOSITENBHOW PabOTHI MO JaHHOM

JTUCIHIUTMHE UCTIONB3YIOTCA (POPMBI U pactpeaeneHue 6romxera Bpemenu Ha CPC
JUTsl OYHOUM POpMBI 0O0yU€EHHUS B COOTBETCTBUHU € TaOJIHLIEH 2.

Tabnuia 2 — Pacnpenenenue Oropxera BpeMenu Ha CPC

Ak. 4.
1o ce-
Bun yue6HO# paboTbl Bcero ak. u. | mect-
pam
3
AynuTopHas paboTa, B TOM YHCJIE: 72 72
Jlextmu (JI) 36 36
[Tpaktuueckue 3ausatus (113) - -
JlaGopatopusbie padotsl (JIP) 36 36
KypcoBas paboTa/KypcoBOM MPOEKT - -
CamocrosrenpHas padora ctyaeHToB (CPC), B Tom yucie: 108 108
IMoaroroBska K JEKIIUAM 9 9
[ToaroToBka K J1aOOpaTOpPHBIM paboTaM 10 10
[ToAroToBKa K MPAaKTUYECKUM 3aHATHUSM / CEMUHApaM - -
BrinotHeHNE KypCcOBOH pabOThI / MPOEKTa 24 24
PacuerHo-rpaduueckas padora (PI'P) - -
Pedepar (MHauBHIyaTbHOE 32/TaHKE) - -
JlomarHee 3aianue - -
[ToaroroBka K KOHTPOJIBHBIM paboTam - -
IToaroroBka K KOJUIOKBUYMY 5 5
Ananutnueckuii ”HQOPMAIIMOHHBIN TOUCK 18 18
Pabora B 6ubnmnorTeke 18 18
[ToaroroBka K 3k3aMeHy (aud. 3auety) 24 24
[IpomexyTouHas arTecTanus — 3k3amed (D), nud. 3auet ([13) =) (&) i)
’ A3 (2) A3 2)
O61masi Tpy10eMKOCTh JUCHMILIHHBI
aK. 4. 180 180
3.€. 5 5




5 Conep:xxanmne IMCHUTIIAHBI

C uenpio 0OCBOEHUS! KOMITETEHIIMN, TPUBEACHHBIX B 1.3 JUCIUIUIMHA pa3OuTta
Ha 15 tem:

—TeMa 1 (OCHOBHbIE OHATHS U ONPEICIICHHUS);

— teMa 2 (ApXuTeKTypa BBOJ1a/BBIBOJIa MHUKPOIIPOIIECCOPHBIX CHCTEM C Y/Ia-
JIEHHBIM yIIPaBJIEHUEM);

—1ema 3 (Cuctema CHHXpOHH3AIUHU U cOpoca);

—teMa 4 (Opranu3zanusi CUCTEMbI ITaMSITH B MUKPOIIPOLIECCOPHBIX CUCTEMA);

—t1ema S (MudopmarmoHHbie JaTYNKN);

—tema 6 (AHasioroas nepudepus 1 UCIOIb30BAHUE €€ MTPU MPOEKTUPOBAHUU
MIIC);

—tema 7 (Taiimepsl U UX UCTIOIB30BAHUE MUKPOIIPOLIECCOPHBIX CUCTEMAX);

—teMa 8 (KoHTpoJuiepsl mociie10BaTeIbHON CBSI3H);

—T1ema 9 (MuTepdeiicel csazu: RS-232, RS-485\422, USB);

—TeMa 10 (CpeacTBa oToOpakeHuss HHOOPMAIINH ),

—TeMa 11 (Pa3paboTka yenoBeko-MallIMHHOTO HHTEp(deiica);

—tema 12 (Iloctpoenne nHPOPMAIIMOHHO U3MEPUTEIBHBIX CUCTEM);

—1ema 13 (Iloctpoenne HHPOPMAIIMOHHO YIIPABISIOMIUX CUCTEM);

—teMa 14 (IIpoexkTrpoBaHue MpOrpaMMHO-aNMNapPATHBIX CUCTEM YIIPaBICHUS
TSl CUJIOBOM DJIEKTPOHUKH);

— tema 15 (Otnagka nporpaMMHO-anmnapaTHBIX CPEACTB MHUKPOIPOIECCOP-
HBIX CUCTEM U UX COMPOBOKJICHHE).

Buibl 3aHATHHI 0 TUCHUIUIMHE U pacipeie]IeHUue ayUTOPHBIX 4acoB JJIs OY-
HOU U 3a04HOM (OpMBI TPUBEAECHBI B TaOIMIaX 3, 4 COOTBETCTBEHHO.



Tabnuna 3 — Bunabl 3aHATHIA 110 AUCIUIUIMHE U pacpeie]iCHUue ay/IMTOPHBIX YacoB (ouHas (hopma oOydeHwHsl)

HanmenoBanme TeMbl
(paznena) IUCIUTUTAHBI

CopnepxaHue JeKIIMOHHBIX
3aHATUN

Tpyno-
€MKOCTb
B aK. 4.

Tembl MPaKTUYECKUX 3aHITUN

Tpyno-
€MKOCTH
B aK. 4.

Tema
Ta00paTOPHBIX 3aHATUI

Tpyno-
€MKOCTH
B akK. 4.

2

3

4

5

6

7

8

OCHOBHBIE TTOHATHSA U
OTpeieICHUS

[ TpyHIMITEI TOCTPOSHUS MHK-
POIPOLIECCOPHBIX CUCTEM C
yJIaJIEHHbIM YIIPaBJICHUEM.
Kputepun B160pa MUKpO-
koHTposiepoB ¢ CISC, RISC
U IpyrOi apXUTEKTYypBl, IIPU
npoektupoBannu MIIC. Ap-
XUTEKTYpa U (PyHKIIHOHAIb-
Hble Bo3MoxHOCTH CAITP
Proteus 8.13 pyc. Metozs!
OTJIaKH, TUATHOCTUKH, MO-
JETMPOBAHMS U IPOEKTUPO-
Banust MIIC.

Apxurekrypa
BBOJIa/BBIBOJA
MUKPOTIPOIIECCOPHBIX CH-
CTEM C yJIaJICHHBIM
yIpaBICHUEM

OcHOBHbIE XapaKTEPUCTHKU
u obOmue nmousTus. Pazpa-
6otka unrepdeiicos B/B.
[Tporpammuoe oGecriedeHust
niepeavyr JaHHBIX B IOPTHI
B/B. IlporpamMmmupyembie
HOpTHI BBOIa/BbIBO/IA. Paspa-
00TKa OJIOK CXeM aJITOPUT-
MOB YIIPaBJICHHUS [IPOrpam-
MHO-aIMapaTHBIMU CpeJi-
CTBaMH.

Onpoc JUCKPETHBIX 1aTuu-
KOB ¥ ()OPMHUPOBAHHUE HC-
XOJHBIX CHTHAJIOB 3aJaH-
HOW JUTUTETBHOCTH U Yepe-
JIOBaHU.




[Tponomxkenue TabauIb 3

CcTeEMax

CHCTEM YIIPABJICHHUS PETyJIH-
PYEMBIMH BBIIPSIMHUTEIISIMH.

OOume moHATHs U TpeboBa-
HUSL.

Tpyno- Tpyno- Tpyno-
No HanmenoBanue TeMbl Copneprkanue JEKIMOHHBIX pya . pya Tema pya
., eMKOCTb| TeMbl MpakTUYECKUX 3aHATHH |€MKOCTb .  |eMKoCTb
/o | (pa3gena) IUCIUITIMHBI 3aHATHN 1a00paTOPHBIX 3aHITUI
B aK. 4. B aK. U. B aK. 4.
1 2 3 4 5 6 7 8
BayTpennnii reneparop cHH-
XpoHu3auuu. BHelHui reqe-
parop cuaxpormuzanuu. Op-
TaHU3aIIMs CUCTEMBI cOpoca.
VYnpaBieHre CTOPOKEBBIM
Cucrema Taiimepom. [Tporpammuoe
3 CHHXPOHU3ANH 1 (opMHUpPOBaHHE UMITYJIHCOB 2
copoca 3a][aHHOM JUTUTEIEHOCTH U
neproza. Cucrema CHHXpO-
HHU3aluH ¢ ceTbio. CriocoObI
[IpoexTupoBanue anmapar-
dopmupoBanus (pazoBoro
HBIX U IPOTPAMMHBIX
C/IBUTA.
A — — CPEJICTB C UCIIOJIBL30BAHUEM 4
[TamsaTe IpOorpamm. BryTpeH- aHAJIOTOBBIX Mepudepuii-
Hsis1 TaMSATh JTaHHBIX. BHer- HBIX ycTporcTB (ALIIT).
HsIsl IaMATh JaHHBIX. IHTEp-
¢eiic BaemHel mamsty. [le-
Opranmsarius penaua B/B, Ha 0cHOBE 1Ipsi-
CUCTEMBI TIaMSTH B MOTO JI0CTYTIa K IaMATH )
4 | MHUKPONPOIECCOPHBIX CH- | (DMA). [TpoeKTHpOBaHHE




ITponomkenue TabauIp 3

Ne
w/n

HanmeHoBaHme TeMBI
(paznena) AUCIUTUINHBI

ConepxaHue JEKIMOHHBIX
3aHATUN

Tpyno-
€MKOCTbH
B aK. 4.

TeMbl MPaKTUYECKUX 3aHATHI

Tpyno-
€MKOCTb
B aK. 4.

Tema
T1a00paTOPHBIX 3aHATHI

Tpymo-
EMKOCTh
B aK. 4.

1

2

3

4

5

6

7

8

WNudopmannoHHble
TaTYUKA

JlaTunky HanpsHKEeHUs U
TOKA C TaJIbBAaHUYECKOM pa3-
Bsi3kOM. JlaTunkuy Temmnepa-

TYPBbIL, BJIIQ’)KHOCTU, TaBJICHUA.

Jarunky onoxenus. 1Mn-
KPEMEHTHBIE U a0COJIOTHBIE.
UK patumk 6:1130CTH. yiTb-
Tpa3BykoBo# Jiokatop, UK
JATYHK PAaCCTOSHHUS, AJIEK-
TPOHHBIN KOMIIAc, Kamepa
CMOS.

Amnarnorosast nepudepus
U KCIIOJIb30BaHUE €€ NPU
npoexktupoBanuu MIIC

OOrmue nousATHs U TpeboBa-
HuUs1. AHanmoro-1udpoBbie
npeoOpazoBatenu. Ludpo-
aHaJIOroBbIe TIpeoOpa3oBa-
TEJIM. AHAJIOrOBBIE KOMIIapa-
TOpbl. DOpMUpPOBATEIN
OTIOPHOTO HAIPSHKEHMSI.
DopMHUPOBAHNE UMITYJIHCOB
CTICIMATIBHON (POPMBI.

IIpoexkTupoBanue anmapar-
HBIX U IIPOTPAMMHBIX
CPEICTB C UCIOJIb30BAHUEM
[IT1M perynsaropos




[Tpomomxkenue TabaUIbI 3

Ne
w/n

HanmeHoBaHme TeMBI
(paznena) AUCIUTUINHBI

Copneprkanue JEKIMOHHBIX
3aHATUN

Tpyno-
€MKOCTbH
B aK. 4.

TeMbl MPaKTUYECKUX 3aHATHI

Tpyno-
€MKOCTb
B aK. 4.

71a00paTOPHBIX 3aHATHH

Tema

Tpyno-
€MKOCTb
B aK. 4.

1

2

3

4

5

6

7

8

Tanimepsl 1 ux
ucnois3oBanne B MIIC

TaiiMepsl U peXUMBI UX pa-
60ts1. [Iporpammupyemsiii
MaccuB-cueTunkoB PCA.
IIporpamMmuoe Gpopmuposa-
HUE UMITYJIbCOB 3a1aHHON
JUIUTENBHOCTH U TIEPHOJIA.
[INM perymuposanue. IIpo-
€KTUPOBAHUE CUCTEM YIIPAB-
JICHWS JJ1s1 aBTOHOMHBIX MH-
BeptTopos ¢ LIINM perynupo-
BanreM. OOI1e IOHATHS U
TpeboBaHUsL.

KonTpomnepst
IIOCJIENOBATEILHON
CBSI3U

Koutpomnepst 12C, SPI,
UART, CAN, LAN. Ilepe-
nada uapopmarwn. [Ipo-
rpaMMHO-armapaTHoe odec-
neyeHue. Mcnonb3zoBanue
CTaH/IapTHBIX MPOTOKOJIOB
MH(POPMAIMOHHOTO OOMEHA.

PazpaboTtka umuTarimoHHON
MOJIETTN CUJIOBOTO YCTPOM-

CTBa

0l



[Tpomomxkenue TabaUIbI 3

Ne
w/n

HaunmMenoBanue TeMbl
pazJena) TUCIUTUTAHBI

Copneprkanue JEKIMOHHBIX
3aHATUHN

Tpyno-
€MKOCTbH
B aK. 4.

TeMbl MPaKTUYECKUX 3aHATHI

Tpyno-
€MKOCTb
B aK. 4.

Tema
T1a00paTOPHBIX 3aHATHI

Tpyno-
€MKOCTb
B aK. 4.

1

2

3

4

5

6

7

8

WuTtepodeiice! cBs3u:
RS-232, RS-485\422,
USB

WHTepderic! CBsi3n MUKPO-
MPOLIECCOPHBIX YCTPOUCTB
CHCTEM HIDKHETO YPOBHS C
BBIYHCITUTENILHBIMU CHCTE-
MaMH BepxHero ypoBHs. [le-
penaya uapopmaruu. [Ipo-
rpaMMHO-arnmnapaTrHoe ooec-
neyenue. Vcrosnb3oBanue
CTaHJAPTHBIX POTOKOJIOB
MH(POPMAIIMOHHOTO OOMEHa.

10

CpenctBa oToOpaxeHus
uHpopMaIU

MOHUTOpPBI B CTOEYHOM U B
KOHCOJIbHOM UCTIOJTHEHHH.
[Tepenaua nadopmarmm.
IIporpammuo-arnmapaTHoe
obecrnieuenue. Mcnonb3oBa-
HUE CTaH/IAPTHBIX MPOTOKO-
JI0B UH(OPMALIMOHHOTO 00-
MeHa.

Pa3paboTka BHyTpEeHHUX Ka-
HajioB cBsi3u B MIIC ¢ nc-
nonb3oBanneM 12C, SPI,
UART, CAN, LAN.

I



[Tponomxkenue TabauIb 3

Ne
w/n

HanmeHoBaHme TeMBI
(pa3mena) AUCIUILIAHBI

ConepxaHue JEKIMOHHBIX
3aHATUN

Tpyno-
€MKOCTbH
B aK. 4.

TeMbl MPaKTUYECKUX 3aHATHI

Tpyno-
€MKOCTb
B aK. 4.

Tema
T1a00paTOPHBIX 3aHATHI

Tpymo-
EMKOCTh
B aK. 4.

1

2

3

4

5

6

7

8

11

Pa3paboTka 4enoBeKo-
MaIIMHHOTO UHTEepdeiica

PazpaboTka genoBeko-ma-
IIMHHOTO UHTEp(deiica
(UMW) nnst ympaBieHusI Tie-
pudepuitHBIMU YCTPOUA-
CTBaMH ¥ OTOOpa)KEHUS Te-
Ky1ei nHpOpMaIiy ¢ H-
(OpMaIMOHHBIX JaTIYHKOB.
OCHOBHBIE KpUTEPUH IS
pa3pabotku UMMH, mpo-
rpaMMHOE 0OeCTIeYeHHUE ISt
€ro pean3alH.

12

IToctpoenue uapopma-
LIMOHHO U3MEPUTEIbHBIX
cCHCTEM

IIpyHIMIIBI TOCTPOEHUS UH-
(hopMaIMOHHO U3MEPHUTEITb-
HbIX cucteM. [{udposas 00-
pabotka curnainos. [1po-
rpaMMHO-armapaTHoe odec-
TICUeHHE.

PazpaboTka genoBexo-ma-
IIMHHOTO HHTepdelica
YIPaBJICHUS CUCTEMOU U
0TOOpa)keHMs TEKYILEH UH-
dbopmaru

4!



ITponomkenue TabauIp 3

Tpyno- Tpyno- Tpyno-
Ne HanmeHoBanue TeMbl ConepxaHue JEKIMOHHBIX Py | PYA Tema Py
. eMKOCTh| TeMbI TPaKTUYECKHUX 3aHATHH |€MKOCTh . |eMKOCTb
/o | (pa3gena) AUCIMILTAHBI 3aHATUI T1a00paTOPHBIX 3aHATHI
B aK. 4. B aK. 4. B aK. 4.
1 2 3 4 5 6 7 8
[TpyHIMTIBEI TOCTPOCHUS MH-
13 Tloctpoenne (OPMALIMOHHO YIIPABJIAIO-
MH(OPMAIHOHHO mux cucrem. [IporpamMmuo- 2 PaspaGoTka unTeppeiicos
YUPABIBIFOINX CUCTEM | anapatHOE 0OECIIEYEHHE. P P
CBSI3U TIEpUQEPUITHBIX CH-
[IpoekTrpoBanue mporpam- cTeMm cOopa uHpopMaIun )
[IpoeKTHpoBaHue po- | MHO-AIIapaTHBIX CHCTEM u ynpasnenus ¢ [1K no-
14 IpaMMHO-aIapaTHex | YMIPABICHHS I CHIIOBOM cpexnctBom RS-232, RS-
CHCTEM ympaBiieHns s | /1eKTPOHUKH. ITpoekTuposa- 4 485\422, USB.
CHJIOBOM dNIeKTpOHUKY | HHE CHCTCMBI YIIDABIICHUA
PE30HaHCHBIM HHBEPTOPOM
Otnanka 0
nmporpaMMHo-anmapar- | KOPPEKTHPOBKa dJeKTpHye- TajKa HKT CCTMPOBAHHC
15 | HBIX cpeacTB MUKpOIpo- | CKHX CXEM, MAKCTA U IPO- 4 — — | CHCTCMBL ROPPEKINPOBIa 2
LECCOPHBIX CHCTeM U uX | TPAMMHOIO 00eCTeyeHHs TPOTPAMM H STICKTPHHC-
CKHX CXEM
COIPOBOXKICHHUE
Bcero ayauropHbIx yacoB 36 36

el



Tabnuia 4 — Busl 3aHATHI IO TUCIUTIIMHE U paclpeiesieHne ayAUTOPHBIX 4acoB (3a0uHast (hopma o0ydeHus )

HaunmenoBanue TeMbl
(pa3nena) MUCIMITIIMHBI

ConeprkaHue JIEKIIMOHHBIX 3a-
HSITHIN

Tpymno-
€MKOCTh
B aK. 4.

TeMbl MpaKTUYECKUX 3aHATUN

Tpyno-
€MKOCTb
B aK. 4.

Tema
71a00paTOPHBIX 3aHATUI

Tpyno-
€MKOCTb
B aK. 4.

2

3

4

5

6

7

8

OCHOBHBIC TIOHSATHS U
OIpEeICTICHUS

IIpyHLIUIIBI TOCTPOEHUS MUK-
POIPOLIECCOPHBIX CUCTEM C
yIIAJICHHBIM YTIPABIICHUEM.
Kputepun BeiOOpa MUKpO-
koHTpoutepoB ¢ CISC, RISC
U APYTOi apXUTEKTYPBI, IPU
npoexktupoBanuu MIIC. Ap-
XUTEKTypa U (PyHKIIMOHATb-
Hble Bo3MoxkHOCcTU CAITP
Proteus 8.13 pyc. Metozsl
OTJIQJIKH, TUATHOCTUKH, MO-
JIETTMPOBAHUS U TIPOESKTHPO-
Banus MIIC.

0,5

ApXUTEKTYypa
BBOJIa/BBIBOIA
MHUKPOTIPOIIECCOPHBIX CH-
CTEM C yAaJCHHBIM
yIpaBlIeHUEM

OCHOBHBIC XapaKTEPUCTHKA
u o0mmue nousTust. Paspa-
6otka untepdeiicor B/B.
[IporpammuOe oOecnieueHus
nepeayn TaHHBIX B TIOPTHI
B/B. IIporpamMmmupyemsie
TOPTHI BBOJIA/BBIBOIA. Pazpa-
00TKa OJIOK CXEM aJITOpPHT-
MOB YTIPaBJICHHS ITPOTPaM-
MHO-aIlNapaTHBIMU CPE/I-
CTBaMH.

0,5

14!



[Tponomxkenue Tabauib 4

/n

No HaunmeHnoBaHue TEMBI
(pazmena) AUCIUIUIAHBI

Copneprkanue JEKIIMOHHBIX 3a-
HATHAN

Tpyno-
€MKOCTb
B aK. 4.

Tembl MPaKTUYECKUX 3aHITUN

Tpyno-
€MKOCTH
B aK. 4.

Tema
Ta00paTOPHBIX 3aHATUI

Tpyno-
€MKOCTH
B akK. 4.

1 2

3

4

5

6

7

8

Cucrema
CHUHXPOHU3AIUU U
cbpoca

BHyTpeHHni reueparop cuH-
XpoHu3auuu. BHenHmii rene-
parop cuaxponuzanuu. Op-
raHM3alMs CUCTEMBI cOpoca.
VYnpasieHue CTOpOKEBbIM
tariMepoM. [Iporpammuoe
(hOopMHUPOBAHNE UMITYJIHCOB
3a7laHHOM JUTUTEJIHOCTH U
nepuoza. Cucrema CUHXpO-
HH3a1Mu ¢ ceTbio. CrocoObl
bopmupoBanust (Ha3zoBoro
CIIBUTA.

0,5

Opranuzanus
CHCTEMBI TaMSITH B

CTEMax

4 | MEKpPOIIPOLIECCOPHBIX CH-

[Tamsate nporpamm. BayTpeH-
HSIs TAMSTh TAHHBIX. BHeI-
HSIs TaMSITh TaHHBIX. MHTEp-
¢eiic BaenmHer namsita. [le-
penada B/B, Ha ocHOBe ipsi-
MOT0 JIOCTYTIa K TAMSTH
(DMA). IIpoexktupoBanue
CHCTEM YTIPABIICHUS PEryJIH-
PYEMBIMH BBIIPSIMHUTEISIMU.
OOmume nousTys 1 Tpedoa-
HUS.

0,5

Sl



[Tponomkenue Tabauip 4

Ne
w/n

HanmeHoBaHme TeMBI
(paznena) AUCIUTUINHBI

CopneprkaHue JEKIMOHHBIX
3aHATHI

Tpyno-
€MKOCTbH
B aK. 4.

TeMbl MPaKTUYECKUX 3aHATHI

Tpyno-
€MKOCTb
B aK. 4.

Tema
T1a00paTOPHBIX 3aHATHI

Tpyno-
€MKOCTb
B aK. 4.

1

2

3

4

5

6

7

8

Nudopmanmonnsie
JaTYUKU

JlaTuvku HanpspKEHUS U
TOKa C raJIbBAaHMYECKOM pas-
BsI3KkOi. JlaTunku Temmnepa-

TYPBbI, BJIIA’)KHOCTU, TABJICHU.

Jatuuku nonoxenust. Mn-
KpPEMEHTHBIE U a0COIOTHBIE.
WK naTumk GJIM30CTH. YiTb-
Tpa3BykoBoH Jokarop, UK
JaTYUK PACCTOSIHUSA, IEK-

TPOHHBIH KOMIIac, kKaMmepa
CMOS.

0,5

Amnarnorosast nepudepus
U UCIIOJIb30BaHUE €€ IIPU
npoexktupoBanuu MIIC

OOrmue nousATHs U TpeboBa-
HUs1. AHanmoro-1udpoBbie
npeoOpazoBatenu. L{udpo-
aHaJIOroBbIe TIpeoOpa3oBa-
TeJIM. AHAJIOrOBBIE KOMIIapa-
Topbl. DopmMupoBaTenn
OTIOPHOTO HATIPSKECHUSL.
DopMUPOBAHNE UMITYJIHCOB
CHeUaIbHON (POPMBIL.

0,5

IIpoexkTupoBanue anmapar-
HBIX U IIPOTPAMMHBIX
CPEICTB C UCIIOJIb30BAHUEM
[IT1M perynsaropos

0,5

91



[Tponomxkenue Tabauib 4

Ne
w/n

HanmeHoBaHme TeMBI
(pa3mena) AUCIUILIAHBI

CopneprxkaHue JEKIMOHHBIX
3aHATUN

Tpyno-
€MKOCTbH
B aK. 4.

TeMbl MPaKTUYECKUX 3aHATHI

Tpyno-
€MKOCTb
B aK. 4.

71a00paTOPHBIX 3aHATHH

Tema

Tpyno-
€MKOCTb
B aK. 4.

1

2

3

4

5

6

7

8

Tanimepsl 1 ux
ucnois3oBanne B MIIC

TaiiMepsl U peXUMBI UX pa-
60ts1. [Iporpammupyemsiii
MaccuB-cueTunkoB PCA.
IIporpamMmuoe Gpopmuposa-
HUE UMITYJIbCOB 3a1aHHON
JUIUTENBHOCTH U TIEPHOJIA.
[INM perymuposanue. IIpo-
€KTUPOBAHUE CUCTEM YIIPAB-
JICHWS JJ1s1 aBTOHOMHBIX MH-
BeptTopos ¢ LIINM perynupo-
BanreM. OOI1e IOHATHS U
TpeboBaHUsL.

0,5

KonTpomnepst
IIOCJIENOBATEILHON
CBSI3U

Koutpomnepst 12C, SPI,
UART, CAN, LAN. Ilepe-
nada uapopmarwn. [Ipo-
rpaMMHO-armapaTHoe odec-
neyeHue. Mcnonb3zoBanue
CTaH/IapTHBIX MPOTOKOJIOB
MH(POPMAIMOHHOTO OOMEHA.

0,5

PazpaboTtka umuTarimoHHON
MOJIETTN CUJIOBOTO YCTPOM-

CTBa

0,5

L1



[Tponomkenue Tabauip 4

Ne
/n

HanmenoBanme TeMBI
(pazmena) AUCIUIUIAHBI

ConeprkaHue JIEKIIMOHHBIX
3aHSATUN

Tpyno-
€MKOCTb
B aK. 4.

Tembl MPaKTUYECKUX 3aHITUN

Tpyno-
€MKOCTH
B aK. 4.

Tema
Ta00paTOPHBIX 3aHATUI

Tpyno-
€MKOCTH
B akK. 4.

1

2

3

4

5

6

7

8

WuTepoeiice! cps3u:
RS-232, RS-485\422,
USB

Wntepdeiic! cBA3U MUKpPO-
HPOLIECCOPHBIX YCTPOUCTB U
CHICTEM HIDKHETO YPOBHS C
BBIYUCITUTENILHBIMU CHCTE-
MaMH BepxHero ypoBHsl. [1e-
penada uapopmaruu. [po-
rpaMMHO-aIapaTHoe 0oec-
neyenue. Mcnonb3oBaHue
CTaHJAPTHBIX MPOTOKOJIOB
UH(OPMAIIMOHHOTO OOMEHa.

0,5

10

CpenctBa oToOpakeHus
uHpOpMaun

MOHMTOPBI B CTOEYHOM U B
KOHCOJIbHOM UCTIOJTHEHHH.
[epenaua nadopmarmu.
IIporpammHo-anmniapaTHoe
obGecrieuenue. Mcnons3ona-
HHE CTaH/IAPTHBIX POTOKO-
JI0B HH(OPMAITMOHHOTO 00-
MEHa.

0,5

Pa3paboTka BHyTpeHHUX Ka-
HajoB cBsi3u B MIIC ¢ wuc-
none3oBanueM [12C, SPI,
UART, CAN, LAN.

81



[Tponomxkenue Tabauip 4

Ne
/n

HanmenoBanme TeMbl
(paznena) IUCIUTUTAHBI

CopnepxaHue JeKIIMOHHBIX
3aHATUN

Tpyno-
€MKOCTb
B aK. 4.

Tembl MPaKTUYECKUX 3aHITUN

Tpyno-
€MKOCTH
B aK. 4.

Tema
Ta00paTOPHBIX 3aHATUI

Tpyno-
€MKOCTH
B akK. 4.

1

2

3

4

5

6

7

8

11

Pa3paboTka 4enoBeKo-
MalImHHOTO UHTepdelica

PazpaboTka uenoBexo-ma-
IMHHOTO UHTEp(detica
(UMW) nyist yripaBrieHus Tie-
puepHitHBIMU YCTPOU-
CTBaMH ¥ OTOOpayKEHHUSI Te-
KyIei uadopmanvu ¢ uH-
(hOpMAaIMOHHBIX TATYNKOB.
OCHOBHbBIE KPUTEPHUH IS
pazpabotku UMU, mpo-
rpaMMHOE 00eCTIeYeHUE IS
ero pean3alliH.

0,5

12

[Toctpoenue unpopma-
LIUOHHO U3MEPUTETbHBIX
cucTeM

IIpyHIMIIBI TOCTPOEHUS UH-
(hopMaIMOHHO U3MEPHUTEITb-
HbIX crcteM. [{udpoas 00-
pabotka curHasos. [Ipo-
rpaMMHO-armapaTHoe ooec-
TMIeYCHUE.

0,5

Pa3paboTka genoBeko-ma-
IIMHHOTO UHTepdelica
YIPaBJICHUS CUCTEMOU U
0TOOpakeHHs TEKYILEH UH-
dopmaru

61



[Tpomomxenue TadauIb 4

Tpyno- Tpyno- Tpyno-
Ne HanmeHoBanue TeMbl Copneprkanue JEKIIMOHHBIX 3a- PYA .| PYA Tema PYA
N eMKOCTh| TeMbI PaKTHUECKHUX 3aHATHI |€MKOCTb ., |eMKOCTh
wn | (pa3gena) QUCHUILTHHBI HATUN Ta00paTOPHBIX 3aHATUI
B aK. 4. B aK. 4. B aK. 4.
1 2 3 4 5 6 7 8
IIpyHIMIIBI TOCTPOEHUS UH-
13 Tloctpoenne (OpPMaILMOHHO yIIPABJISIO-
HHOpMAOTHO uwx crerem. Tporpammio- 0 Pazpabotka nuntepdeiicon
YUPABIGIFOMINX CUCTEM | anapaTHOE 0GeCTIeUeHue. p P
CBSI3U TIepUEPUIHHBIX CH-
[TpoekTrpoBanue mporpam- cteM cOopa uHbopMauu 1
IIpoekTnpoBanye npo- | MHO-AIIapaTHBIX CHCTEM u ynpasnenus ¢ [1K mo-
14 IPaMMHO-aIIIapaTHpx | YMPABJICHUS 1T CHIIOBOM cpeacreom RS-232, RS-
CcHCTeM yrpaBieHus s | ICKTpoHUKH. [IpoekTnposa- ! 485422, USB.
CHJIOBOM DJIEKTpOHUKHM | HHC CHCTEMBI YIIPABIICHUA
PE30HAHCHBIM HHBEPTOPOM
Otnanka 0
nporpamMMHo-anmapar- | KOPPEKTHPOBKa dJeKTpHye- TIajKa HKT CCTMPOBAHHC
cuctembl. KoppektrpoBka
15 | HBIX cpeacTB MUKpOMpo- | CKHX CXCM, MAKETa U 1IPO- 0,5 PPEKTHD 1
LECCOPHBIX CHCTEM M uX | TPAMMHOTO 0becrieueH s HPOTPAMM H SIICKTpHHe-
CKHX CXEM
COIPOBOXKJICHUE
Bcero ayauropHbix yacoB 8 6

0¢
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6 q)OH)I OICHOYHBIX CPEACTB AJIA MPOBEACHUA TCKYHIET0 KOHTPOJIA YCIIEBa-
€MOCTH 1 HpOMe)KyTOqHOﬁ aTrreCrTallmi 110 uToraM OCBOCHUA JUCHUIIIMHBI

6.1 Kputepuu oueHMBaHUA

B cootBercTBUU ¢ [losokeHrEM 0 KpeAUTHO-MOAYJIbHOM CUCTEME OpTraHu3a-
105051 o0pa3oBaTeIbLHOTO mpouecca OI'bOY BO «1oHI ' TY»
(https://dontu.ru/images/structure/license_certificate/polog_kred modul.pdf) mnpu

OIICHUBAHUN C(POPMUPOBAHHOCTH KOMIIETEHIIUNA MO MUCIUILINHE HCIIOIb3YETCS
100-0autbHad mIkasia.

[Tepeyenp KO MIETEHUUH MO JUCHUIUIMHE U CHOCOOBI OICHMBAHUS 3HAHUM
IPUBEAECHBI B TAOIHIE 5.

Tabnuma 5 — [lepeueHb KOMIIETEHIINI MO TUCIUIUIMHE U CIIOCOOBI OIEHUBAHUS

3HaHUU
Konx u HauMeHoBaHue Croco6
O1eHOYHOE CPENICTBO
KOMIICTCHITHH OLICHUBAHHS
DK3aMeH, KoMIuieKT KOHTPOIUPYIOIIHX
[1K-3 muddepeHuupo- MaTepHuasoB JJIs HK3aMeHa,
BaHHBIN 3a4eT g depeHIIMPOBAHHOTO 3a4eTa

Bcero no tekymieii pabote B cemecTpe CTyaeHT MoxkeT HaOpaTh 100 6aos,
B TOM YHCJIE:

— TECTOBBIA KOHTPOJIb WJIM YCTHBIA OMPOC HA KOJUIOKBUYMax (2 KOJUIOKBU-
yMma) — Bcero 40 6aos;

— 3a BBINOJIHEHNUE UHAUBHUIYAJIbHOTO 3a7aHus — Bcero 60 0asios.

DK3aMeH IPOCTaBIISIETCS aBTOMAaTUYECKH, €CJIU CTYJEHT HaOpasl B TEUEHUU
cemecTpa He MeHee 60 0aJIOB U OTUHUTAJICA 32 KaXKIYI0 KOHTPOJIBHYIO TOUKY. Mu-
HUMAaJbHOE KOJIMYECTBO OAJIJIOB MO KaXXIOMY M3 BHJIIOB TEKYIIeH pabOThI COCTaB-
asieT 60% OT MakCUMaIbHOTO.

DK3aMeH N0 JUCUUIUIMHE MPOBOAUTCA MO Pe3ysbTaTaM paboThl B CEMECTPE.
B cnydae ecnu noyueHHasi B ceMecTpe cyMMa OaJljIoB HE YCTPauBaeT CTYIEHTa, BO
BpEMs 3K3aMEHa CTYJEHT UMEET MPABO IOBBICUTH UTOTOBYIO OLIEHKY. DK3aMEH I10
JUCLUIUIMHE MPOBOJAUTCA B (JOPME YCTHOTO SK3aMEHa MO BOIIPOCcaM, MpeICTaBlICH-
HBbIM HUXE, TMOO B pe3yJIbTaTe TECTUPOBAHU.

[IIxana oLeHMBAaHUSA 3HAHUM NPU NPOBEICHUHN NMPOMEKYTOYHOM aTTeCTalun
npuBe/ieHa B TabiuIle 6.

B ctpykrypy ®OC B popMe KypcOBOro MpoeKTa BXOIAT: METOJUUECKHE yKa3a-
HUS, colieprKallue TpeOOBaHUs MO BBITOJIHEHUIO KypCOBOMl pabOThl, KPUTEPHUH OlLIE-
HUBAHUS, [IEpEUYCHb HEOOXOAUMBIX JIUTEPATYPHBIX UCTOUHUKOB U AJIEKTPOHHBIX Pe-
CYpCOB.
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[Ipu ouieHKe ypOBHS BBINOIHEHUS KYPCOBOT'O POEKTA, B COOTBETCTBUHM C IIOCTAB-
JIEHHBIMU LIEJISIMH, IIPOBEPSIOTCS CIEAYIOLIUE 3HAHUS, YMEHHSI U HABBIKU:

— 3HAHWE KOMIIOHEHTOB IWCUMIUIMHBI, MCIOJIb30BAHHBIX IPHU BBITOJIHEHUH
KypCOBOTO IIPOEKTA;

— yMeHHe: paboTaTh ¢ HayYHOW M SHIMKIIONEIUYECKOHN JIMTepaTypou, crpa-
BOYHHUKAMMU U JIEKTPOHHBIMH PECYPCaMU; HAKAIUIMBATh U IPYIIIIUPOBATh MaTEPHAI;
HOCJIEI0BATENbHO U TPAMOTHO M3JIaraTh MbICIU U OOPMIIATH BBIBOJIbL;, IPUICPKHU-
BaThCsl (POPMBI HAYUHOTO HUCCIIEOBAHUS;

— BJIaICHUE COBPEMEHHBIMHU CPEACTBAMU KOMITBIOTEPHBIX TEXHOJIOTUH;

— CIIOCOOHOCTh CAMOCTOSITENIFHO CO3/1aTh COJIEPKATEIbHYIO MPE3EHTAIUIO 1O
TEME MOJATrOTOBIEHHOW KypCOBOM pabOTHI.

CrnenoBaTellbHO, KypCOBBIE MPOEKTHI, KaK KOMIIOHEHT (POHJA OIIEHOYHBIX
cpeactB no aucuuiuimHe «lIpoekTupoBaHME MMKPOIPOLIECCOPHBIX CHUCTEMY,
IO3BOJIAIOT OLICHUTH (POPMUPOBAHME y CTYAECHTOB 3HAHUEBYIO COCTABIISIOLIYIO,
ONpEJEICHHbIE SKCIEPUMEHTAIbHBIE YMEHUS W BeJCHHE HHPOPMALMOHHOTO
MIOMCKA, HABBIKK HCCIIEIOBATEIBCKON JEATENBbHOCTH, CAMOCTOSTENbHOM paboThl U
OIbITA ITyOJINYHBIX BBICTYIJICHUI.

Taomuna 6 —Ikana orleHUBaHUsA 3HAHUN

Cymma 6asu1oB 3a Bce BUIBI y4eOHOU . "
OreHKa Mo HAIMOHAJIBHOM IIKaJie 3a4éT/3K3aMeH
JeSITeIbHOCTH
0-59 He 3auTeHO/HEYIOBIETBOPUTEIHHO
60-73 3a4TeHO/yIOBJIETBOPUTEIHHO
74-89 3auTeHo/X0poIIo
90-100 3auTeHO/OTIIMYHO

6.2 /lomaiHee 3a1aHue
JlomarnHee 3a1aHue He IPEAYCMOTPEHO.

6.3 Tembl nus pedpeparoB (mpe3eHTAlMid) — MHAUBUAYAJbHOE 3aIaHHE

1) CtpykTypa AVR KOHTPOJUIIEPOB U €r0 JIOrHYecKas OpraHu3alius.

2) Peructpsl crienmanbHbiX QyHkiuii PIC koHTpOsIepos.

3) Peructpsl ciennanbabix GyHKIMAE ARM KOHTpOJIIEpOB.

4) Kontposnep SPI MK C8051Fxxx.

5) Buytpennsisa u BHemHsa cunxponusanus B PIC konTposepe.

6) Ilpomecc pa3paboOTKu anmapaTHbIX M MPOTPAMMHBIX CPEJCTB CHCTEM Ha
6a3ze MK C8051Fxxx.

7) Ananoro-nmdpossie mpeodpazoBatenn MK C8051Fxxx.

8) LHudpo-ananorossie npeodpazoparenn MK C8051Fxxx.

9) MuxkpokonTposuiepsl RISC apxutextypoi.

10) KBapuessiii renepatop AVR koHTposiepoB.
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6.4 OueHoUYHBIE CPEACTBA JAJS CAMOCTOSITEJIbHON PadoThl U TEKYyLIero
KOHTPOJISl yCIIeBaeMOCTH
[Ipumepsl TECTOBBIX 3a/laHUN KOJUIOKBUYMOB:

1. Uto Takoe Mukpomnpoieccop?

a) BUC, npenna3HaueHHas 1Jis BBITIOJHECHUS apu(DMETHUECKHX U JIOTHYC-
CKHX OTepalnii ¢ BHICOKOM CKOPOCTBIO BBIIOJIHEHHS 3TOTO MPOIIeCca;

0) mporpaMMHO-YIIpaBIsieMOE YCTPOMCTBO, MpeaHa3HAYeHHOE Il oOpa-
60TkH 1M pOBOI MHPOPMAIIUHY U yTIIPABIICHUS TTPOILIECCOM ITOM 00pabOTKH, BHITIOJ-
HEHHOE B BHJIE OJJHOM Wian HecKoJbkux BUC;

B) MPOTPAMMHO-YTPABISIEMOE YCTPOWCTBO, BBIMOJHEHHOE B BHUJE OIHOU
OOJBIION MHTETPATHHOW CXEMBl U TMPEIHA3HAYCHHOE JIJISi OBICTPOTO BBITOTHEHUS
apu(PMETHIECKUX U JIOTUYECKHUX OTICPAITHA.

2. Jlns kakux 1eneu npeanaznadeHsl npoueccopsl LIOC?

a) JIJis ”HTEHCUBHBIX HayYHBIX PACUETOB;

0) Jlnst 06paboTKM CUTHAIOB B pealbHOM MaciiTade BpeMeHHU;

B) Jl71s1 mocTpoeHust 3aKOHYEHHBIX CUCTEM cOopa U 00paboTku uH(pOpMaIuu
MUHUMaJIbHON KOH(UTYpalIUU.

3. Kakue MeTobl OLIEHKH TPOU3BOAUTEIIBHOCTH MUKPOIIPOLIECCOPOB IPUME-
HSUJIMCh HA MEPBBIX ATANaX Pa3BUTUS MUKPOIPOLIECCOPHON TEXHUKU?

a) 110 TAKTOBOM YacTOTE;

0) o0 BpeMEHU BBITIOJIHEHUS CIIEIUANIbHO pa3pa00TaHHBIX TAKETOB MPOTPaMM
JUTS BBITIOJTHEHUS OTepanuii ¢ GUKCUPOBAHHON TOYKOI;

B) I10 BPEMEHHU BBINIOJIHEHHSI CIIEMATIBHO pa3pab0TaHHbBIX TAKETOB MPOrpaMM
JUISL BBITIOJIHEHUS ONEPAllAi C TUIABAOIIEH TOUKOM;

I) MO BPEMEHHM BBINOJHEHUS CHEIHAIbHO pa3pabOTaHHBIX MAKETOB IPO-
rpaMM, BKJIIFOYAIOIINX ONEepaluu ¢ (PUKCUPOBAHHOM 3aIITON U MJIaBAIOIIENH TOUKOM.

4. Yto Takoe (huU3nvecKoe aipecHOe MPOCTPAHCTBO?

a) OTHOMEPHBIM MACCHUB AJIIEMEHTOB, KaXJOMY M3 KOTOPBIX IPUCBOEH CBOM
HOMED, Ha3bIBAEMBII aIpECOM;

0) MaccHB aJpecyeMbIX 2JIEMEHTOB, OPTaHW30BaHHbBIN B BUJIE OTPEICICHHOM
CTPYKTYPBI, 3a1aBAEMOM CUCTEMHBIM IIPOTPAMMUCTOM;

B) MAacCHUB a/IpECYEMBbIX 3JIEMEHTOB, OPraHU30BAaHHBIN B BUJIE ONPEICTICHHON
CTPYKTYPBI, ONPEAEISIEMON ITPUKIATHBIM TPOTPAMMHUCTOM B 3aBUCUMOCTH OT OCO-
OCHHOCTEHN CTPYKTYPBhI JAHHBIX CBOEH MPOTPAMMBI.

5. Kakue u3 napamerpoB HE Bxoasat B nonsitue unrepdeiica?
a) CXEMBbI COTJIaCOBAHMS YPOBHEN CUTHAJIOB;

0) anropuUTMBI Nepeaul CUTHAJIOB;

B) IIPaBUJIa UHTEPIIPETAILIMN CUTHAJIOB YCTPOICTBAMU;

I') peKUMBI aJpecallii KOMaH/]| BBOJa-BbIBO/IA.
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6. KakoBbl ocobeHHOcTH 00MeHa nHdopmanuei o npepsiBanuto B MIIC?

1) uauimaTopoM oOMeHa BBICTYMAET BHEIIIHEE YCTPOICTBO;

2) UTHUIIMATOPOM OOMEHA BBICTYAET MUKPOIIPOIECCOP;

3) oOMeH 3anmporpaMMUpOBaH B TeJle OCHOBHOW MPOrPaMMBbl, BBITOIHAEMON
MUKPOIIPOLIECCOPOM.

7. KakoBbI HEIOCTATKU OLIEHKU IPOU3BOAUTEIbHOCTH MUKPOIIPOLIECCOPOB I10
UX TaKTOBOW yacToTe?

1) oHa He MO3BOJISIET CPAaBHUTH MPOU3BOAUTEILHOCTh MUKPOIPOLIECCOPOB C
Pa3IMYHOM apXUTEKTYPOMU;

2) UCTOJIb3yEMBIE MPU 3TOM TECThI MOJTHOCTHIO TOKAJIU3YIOTCS B K3IIIE COBpE-
MEHHBIX MUKPOIIPOILIECCOPOB, YTO HE XapaKTEPHO JUIsl MPAKTUUECKUX 3a]1ay;

3) nmpu OTyYESHUH TAaKOH OIEHKH HE YUYUTHIBAIOTCS OCOOEHHOCTH TEXHOJIOTH-
YecKoro mpoiiecca npousBojctsa MII.

8. KakoBbl ocobenHoctn obomena uHdpopmanueit B MIIC mo roroBHocTH
BHEIIIHETO yCTpoiicTBa?

a) HnnmaTopom 0OMeHa BBICTYIIAET BHEIIHEE YCTPOUCTBO;

0) MHUIIMATOPOM OOMEHA BBICTYIIA€T MUKPOIPOLIECCOD;

B) OOMEH 3alporpaMMHpOBaH B T€JI€ OCHOBHOM MPOrpaMMbl, BHIITOJIHAEMOMN
MHUKPOIIPOLIECCOPOM, MPH MOTYYEHUH CUTHAJIa OT BHEUIHETO YCTPONCTBA;

) mpoueaypa oOMeHa HaUMHAETCS C MOTYyYEeHHEM MUKPOMIPOIIECCOPOM CHT-
HaJIa OT BHEIIHETO YCTPOMCTBA.

9. Kakue ocobeHHOCTH paboThl mporieccopoB DSP?

a) O6paboTka 607bIIIX 00BEMOB JAHHBIX B PEATPHOM MacIITa0e BPEMEHHU;
0) OOMEH ¢ BHEITHUMH YCTPOUCTBAMH.

B) MHOronoib30BaTeabCKUN PekUM 00paOOTKH HECKOJIBKUX CUTHAJIOB.

10. Kakue oco6ennoctu kouTpoias MIIC Ha sTamne pa3padoTku?

a) OTCYTCTBUE OTPAOOTAHHBIX TECTOBBIX MPOTPaMM;

0) 60JbIIIast BEPOSTHOCTH MOSBIICHUS HECKOIBKUX HEUCTIPABHOCTEN OJTHOBpE-
MEHHO;

B) HEOOXOIUMOCTh ITPOBEPKH pabOTOCIIOCOOHOCTH MPU BCEX BO3ZMOMXKHBIX CO-
YETaHUSX COCTOSIHUS BHYTpeHHUX peructpoB BUC;

') BO3MOKHOCTH TIOSIBJICHUS OIIMOOK TPOCKTHUPOBAHUS,

1) HEOIpeAeIEHHOCTh IPUYMHEI OTKa3a: omuoku B anmaparype wim [10.
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6.5 Bonipocs! AJ1s1 NOATOTOBKH K 3K3aMeHy

1) daiite onpenenenue, yTo Takoe 8 OuTHbie MUKpOKOHTpouiepsl ¢ RISC ap-
XUTEKTYpPOH.

2) Jlaifte ompeneneHue, yTo Takoe 32 OUTHbIE MUKpOKOHTposuiephl ¢ RISC
apXUTEeKTypoid. OCHOBHBIE MOHITHUS U ONIPEACIICHUSI.

3) Onumute cTpykTypy AVR KOHTpOIIIEpOB U JIOTHUECKYIO OPraHU3aLHUIO.

4) Onumure cTpykTypy ARM KOHTPOJIEPOB U JIOTHYECKYIO OpraHU3AIIMIO.

5) Onumure ctpykTypy PIC KOHTpOJIIEpOB U JIOTHYECKYIO OpPTraHU3alHUIo.

6) OnummuTe CTPyKTypy HUGPOBOTO CUTHATBHOTO MPOIIECCOPA U €T0 JIOTHYe-
CKYIO OpraHH3aLuIo.

7) Uto mpencTaBisioT co00i perucTpsbl cnenuaibHbiX GyHKkIuii AVR KoOH-
TPOJLIEPOB?

8) Uro mpeacTaBisaoT co00il perucTpsl cnennanbHbix QyHkuuii ARM kon-
TpOJLIEPOB?

9) Uto mpexacTaBisitoT coO0M peructpsbl cnenuanbHbix QyHkuuid PIC koH-
TPOJLIEPOB?

10) Yto mpeacTaBisioT cOO0M perucTphl CrieUabHBIX (PyHKIMN [U(PPOBOTO
CUTHAJIBHOTO ITpoLeccopa’?

11) Yro npencrapiseT codoi namsTh mporpaMm AVR koHTposiepoB?

12) Yro npeacrapisgeT co0oi naMsTh mporpaMM ARM KoHTpoJIIepOoB?

13) Yrto npencransier coboit mamste rporpamm PIC kontposepos?

14) Yto mpexacrapiser cob0i mamsTh MPOrpaMM IUQPPOBOTO CUTHAIBHOTO
npoieccopa?

15) Yro Takoe BHYTpeHHSIs MaMsATh JaHHBIX AVR koHTpoepoB?

16) Yto mpeacTaBmsieT coO0i BHyTpeHHsIsSI amsITh JaHHBIX ARM koHTposiepoB?

17) Yro npencrasinsier cOOOM BHyTpeHHsIs MaMsATh JaHHBIX PIC koHTpoIiepoB?

18) Yto npezcrapnsier coO0M BHYTPEHHSISI MaMATh TaHHBIX AVR koHTposuiepoB?

19) Yro npencrapinsier co0oi BHENIHSIS TamMsTh JaHHbIX 17151 PIC koHTposuiepoB?

20) Yto nmpexacTaBisieT cOOOM BHEITHSA MaMATh AaHHBIX 1711 ARM koHTpo-
JnepoB?

21) Yto npencrapiser co00il BHENIHSS MaMsATh TaHHBIX 711 ARM KOHTpOJI-
JepoB?

22) Yto npeacTanisieT co00il BHEMIHSA NaMsATh JaHHBIX JJ1 HU(QPOBOTO CUT-
HaJIbHOTO Tpolieccopa?

23) OnumuTe CTpyKTypy NOPTOB BBOJa/BhiBOAa B AVR KoHTpoIepe.

24) OnummuTe CTPyKTypy OPTOB BBOJA/BhiBoAa ARM KoHTpoJuiepe.

25) OnumuTe CTPYKTYpy MOpTOB BBO1a/BhiBOIa PIC KOHTpOMIIEpOB.

26) OnumuTe CTPYKTYpY MOPTOB BBOAA/BBIBOIA B IIU(POBOM CUTHAITLHOM TIPO-
LIECCODE.

27) Uro npeacTasisieT coOOM BHYTPEHHSSI U BHEITHS CHHXpoHU3alus B AVR
KOHTpoJuiepe?

28) YUto mpencraBisger coOOM BHYTPEHHSS M BHEIIHSISI CUHXPOHM3AIUS B
ARM koHTtpomnepe?
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29) Yro npencrapiser coO0W BHYTPEHHSSI M BHELIHsAA cuHXpoHu3anus B PIC
KOHTpoJuiepe?

30) Yro mpexacrasiisieT cOO0 BHYTPEHHSISI U BHELITHSSI CHHXPOHM3AIUs B UG-
POBOM CHTHAJILHOM TIpolieccope?

31)YUro mpexacraBiasier coOoil opranuzauus cucrembl copoca MK
C8051Fxxx?

32) Kak opranusyercss ymopaBji€HHE CTOpPOKEBBIM  Taiimepom MK
C8051Fxxx?

33) Onumure noruky npepsiBanuii MK C8051Fxxx

34) Uto mpencTaBisitoT cO0OM MCTOYHUKHU U MPUOPUTET npepbiBaHuil MK
C8051Fxxx?

35) Yro takoe pexum IDLE MK?

36) Uro Takoe pexum STOP MK?

37) Uto coboii MpeACTaBISIOT TallMepbl U PeKUMbI UX padboTsl MK?

38) Uto npexacrasisieT co00i NporpaMMHUpyeMbIii MaccuB cueTunkoB MK?

39) Uto nmpexacrasiuset coboit koutposuiep SMBus MK?

40) Yto npexacrasisieT codoit koutposuiep SPI MK C8051Fxxx?

41) Yto npencrapisiet coboi konTposuiep UART MK C8051Fxxx?

42) Uto mpencraBisioT coboit aHamoro-mudpossie mnpeodpazoBarenn MK
C8051Fxxx?

43) Yto mpencTaBisiOT coOoil mudpo-aHagoroBeie mnpeodpazoparenu MK
C8051Fxxx?

44) IlpuBenute cxemy (GOpMHpPOBaHUS OMOpHOro HampspkeHus MK
C8051Fxxx.

45) Yto npencrapisitoT coboil ananorossie komnapatopbl MK C8051Fxxx?

46) Onuiurte mpoiecc pa3pabOTKU anmapaTHBIX U MPOrPAMMHBIX CPEICTB
cucteM Ha 6a3ze MK C8051Fxxx.

47) Ilepeuncnute Habopswl cpencts npoektTupoBanus MK C8051Fxxx.

48) Uro mpencraBiser coOOW WMHTErpHpoBaHHas cpena pa3padotku MK
C8051Fxxx?

49) Yto takoe mactep koHpurypauun MK C8051Fxxx?

50) Kakue BO3MOXKHOCTH JaeT IporpaMMHoe ooecrieuenue Gupmel Keil?

51) [lepeuncnure 0COOEHHOCTH CHCTEMBI KOMaH/ U MPUEMBI ITPOTPaMMHUPO-
Banusga MK C8051Fxxx.

52) IlpuBeautre  OCOOEHHOCTHM  MporpamMmupoBaHusi  TaiitmepoB MK
C8051Fxxx.

53) Kaxk npoucxonut oopadbotka npepsiBanuit MK C8051Fxxx?

54) IlpuBeauTe 0COOEHHOCTH MPOTPAMMHUPOBAHUSI KOHTPOJUJIEPOB MOCIEN0-
BarenbHOU cBsi3u MK C8051Fxxx.

55) Kak opranusyercst ynpasiaeHrue MoiHbiMu Harpy3kamu MK C8051Fxxx:

56) Kak opranuzyercsi MOAKIOYEHUE CBETOANOIHBIX U KUJIKOKPUCTAIIINYE-
ckux gucmieeB MK C8051Fxxx?

57) Kak opranusyetcs noakiaodeHue kiapuatyp MK C8051Fxxx?
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58) I'me wucnonb3ytorcs aHanoroBele mnepudepuiinpie ycrtpoiictBa MK
C8051Fxxx?

59) Kak opranusyetcs uudpoas 0opadotka curtaioB MK C8051Fxxx?

60) ITpuBeauTe 0COOEHHOCTH MPOrPAMMHUPOBAHUS YHEPrOHE3aBUCUMOM I1a-
matu MK C8051Fxxx.

61) [IpuBenuTe 0COOEHHOCTU MPOESKTUPOBAHUS AITOPUTMOB YIIPABJICHUS Ha
OCHOBe KoHeuHO-aBTOMaTHBIX Mojeiien MK C8051Fxxx.

62) UTto npeAcTaBIsIOT cO00M M KaKOBBI OCOOCHHOCTH MHUKPOKOHTPOJIJIEPOB
RISC apxutektypoii?

63) Uto npeAcTaBIsSIOT cO00M M KaKOBBI OCOOCHHOCTH MHUKPOKOHTPOJIJIEPOB
cemerictBa AVR KoHTpoJuiepoB?

64) Uto npeacTaBisitoT cOO0M ¥ KAKOBBI OCOOEHHOCTH KBApPLEBBIX I'€HEPATO-
poB AVR KoHTpoIIIEpOB?

65) Uto mpencraBiuser coboi Qaiin peructpoB oO0IIEro Ha3HAYCHHS
AT90S2313?

66) Uto mpexactasiser coboil ¢aiin peructpoB oOmiero HazHaueHuss AVR
KOHTPOJIJIEPOB?

67) Kakue Bam u3BeCTHBI pexxuMbl ajapecaruu AVR koHTpoiepos?

68) Uto mpencraBiseT coboil apudpmMeTHKo-Ioruueckoe ycrporicteo AVR
KOHTPOJJIEPOB?

69) Uto npezacrasiseT co0oit mamsats mporpamm AVR koHTposiepos?

70) Uro npencraBnsger cobori EEPROM namsares ganabix AVR xoHTpoIe-
poB?

71) YUro npencrasnsier co0oil oneparuBHas namsaTh 1aHHBIX AVR KoHTpoII-
JepoB?

72) Uto Takoe BpeMsl BbINIOIHEHUS KoMaHA? UTo mpexacraBisieT coOoM pe-
ructp coctostiug AVR koHTpoIuiepoB?

73) Uto npexacrasisieT coboit ykazarenb creka SP AVR koHTposiepoB?

74) Uto npencrapisieT co0o0il mepe3anyck MUKpokoHTposuiepa (copoc) AVR
KOHTPOJLJIEPOB?

75) Uto Takoe 0OpaboOTKa npepbIBaHUM, BHEIITHUE MPEPhIBAaHUS, BPEMS pEaK-
uu Ha npepbeiBaHue AVR xoHTposiepos?

76) OnuimTe peKUMbI MOHUKEHHOTO dHepronoTpedaeHuss AVR koHTposuie-
poB

77) UYrto mpencraBisrOT coOOW TaWMephl/CUCTUYMKH, 8-pa3psaHbIA Taii-
Mmep/cuetunk AVR koHTpoIepoB?

78) Uto mpencTaBisroT cOO0# TaiiMephl/CUeTInKY, 16-pa3psiHbIiA TaliMep/cUeT-
yuk AVR koHTpOsIepoB?

79) Uto nmpeacTasiseT co0oit ctopoxkeBoit Taiimep AVR koHTposepoB?

80) Kak peanu3yroTcsi YT€HUE U 3aIIUCh B SHEPTOHE3aBUCUMYIO aMaTh AVR
KOHTPOJUIEPOB?

81) Kak peanusytorcs ynpasienne UART AVR kontposiepos?

82) YUro npenacrarisier codoi aHanoroseliit komnapatop AVR koHTposiepo?

83) Urto npeacTaBisitoT coOoi mopThl BBoAa/BbIBoJIa AVR KoHTpOiepoB?
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84) Ilepeuncnure Habop komana AVR KOHTposIepoB.
85) Kak opranusyercs ympaBieHUE CBETOAMOAaMHU uiu ontpoHamu AVR
KOHTPOJUIEPOB?

6.6 IlpumepHasi TeMAaTHKA KYPCOBBIX padoT

1) ITporpammHo-arinapaTHasi CUCTEMa YIIpaBiIeHUs PEeryJMpyeMbIM oJIHO(ha3-
HBIM BBIIIPSIMUTEIIEM HA OCHOBE UCITOIb30BaHUSI MUKPOIPOLIECCOPHOM TEXHUKH.

2) [IporpammHo-anmapaTHas CUCTEMa YIIPaBJICHUS PETYIHPYEMbIM Tpexdas-
HBIM BBIIIPSIMUTEIIEM HA OCHOBE UCITOIb30BaHUSI MUKPOIPOLIECCOPHOM TEXHUKH.

3) IIporpaMMHo-anmnapaTHasi CACTEMa YIIPABJICHUSI HHBEPTOPOM C HKECTKON KOM-
MyTallMeil CUIOBBIX 3JIEMEHTOB Ha OCHOBE HCIIOJIL30BAHUSI MUKPOIIPOLIECCOPHOM TEX-
HUKHU.

4) I[TporpamMMHoO-anmapaTHasi CUCTEMA YIIPABIECHUS KBA3UPE30HAHCHBIM UHBEPTO-
POM Ha OCHOBE UCIOJIb30BAHNSI MUKPOIPOIIECCOPHOU TEXHUKH.

5) IlporpammHo-anmapaTHasi CUCTEMa YIPaBIeHUs MHOTro(a3HbIM KBa3UpPE30-
HAHCHBIM MHBEPTOPOM Ha OCHOBE HUCIIOJIb30BAHUSI MUKPOTIPOIIECCOPHOM TEXHUKH.

6) [IporpamMmMmHo-anmnapaTHas CUCTEMa YIPABICHUS PE30OHAHCHBIM MHBEPTO-
POM Ha OCHOBE HCIIOJIb30BaHUS MUKPOIIPOLIECCOPHON TEXHUKHU.

6.6.1 TpeGoBaHUS K AaHAJIUTHYECKOMY 0030py

1) BeImomHUTE aHaN3 PhIHKA BBIITYCKAEMbIX IPOTOTHUIIOB pa3pabaThiBaeMOro
u3JleNusl Ha TIIyOMHY 5 JeT mo cienyronuMm ctpaHam: Poccus, Kuraii, EBpomna,
CIIA. IIpuBecT OCHOBHBIE XapaKTEPUCTUKHU MPOTOTUIOB (BBHUJE CBOAHBIX Tal-
JIUIL, TI0 KaKI0¥ TabIuIe AaTh OMMCAHUE U CAENIaTh BHIBOIBI).

2) BBINIOTHUTH aHAJIN3 CTPYKTYPHBIX CXEM (J1aTh OMUCAHWE OCHOBHBIX Y3JIOB
1 CJIeJIaTh BBIBO/IBI)

3) BoINOMHUTH aHATU3 CXEMOTEXHUUYECKUX PEIICHUN BBITYCKAEMbIX MPOTO-
THUIIOB B 1I€JIOM M OTJICJIbHBIX OPUTHHAIIBHBIX y3JI0B.

4) BBINOJHUTH aHAJIU3 AITOPUTMOB U MPOTPAMMHBIX MTPOJYKTOB BBIMTyCKae-
MBIX MIPOTOTHUIIOB.

5) BbINoJIHUTE aHANNU3 KOHCTPYKTUBHBIX PEILIEHUH BBITYCKAEMBIX IPOTOTHIIOB.

6) ath kpatkoe onucanue npoektupyemoin MIIC

7) IIpuBecT OCHOBHBIE XapPAKTEPUCTUKU JATYMKOB U MPUMEHSEMOTO B CHU-
creMe 000py1oBaHUs (B BHJIE CBOIHBIX TAOJIHIL, TTO KaXKI0M TaOJIHIIEC IaTh OMTMCAHNE
U cJieJIaTh BBIBO/IbI)

8) Chenarb 3aKiOueHHE O IEJIECO00Pa3HOCTH Pa3padOTKU M MPEACTaBUTH
KOHIIETIIIUIO MOCTPOEHUSI MUKPOITPOIIECCOPHOM CUCTEMBI.

6.6. 2TpeboBaHus K NMOSICHUTEIbHOI 3aMIUCKe.

B tabnuie 7 npeacraBiieHa CTPYKTYpa MOSICHUTENbHON 3alIUCKU
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Tabnuna 7 — CTpyKTypa NOSICHUTEIBHON 3aUCKH

KonnuectBo
Paznen
CTpaHuLl
TUTYTBHBIN JIUCT 1
3ajjaHie ¥ KaJICHIAPHBIN IJ1aH 1
PEDEPAT 1
BBEJIEHUME 2-3
1| AHAJIMUTUYECKUI OB30P
1.1 AHanu3 pbIHKA, BBITYCKAEMBIX IPOTOTUIIOB 5-6
1.2 AHanu3 CTPYKTYPHBIX CXEM 1-2
1.3 AHanu3 aIropuTMOB U MPOTPAMMHBIX POAYKTOB 2-3
1.4 Konuenius noctpoenus MIIC
2 PASPABOTKA AIIITAPATHOM YACTU CUCTEMBI
2.1 Pa3paboTKa CTPYKTYPHOU CXEMBI 3-5
2.2 Pa3paboTka ()yHKIMOHAJIBHON CXEMBbI 3-5
2.3 Pa3paboTka 2JeKTpUIECKON CXEMBI 5-7
3 PABPABOTKA I10 HMXKHEI'O YPOBHA
3.1 Pa3zpabotka 610k cxem [10 2-4
3.2 Pa3pabotka I[10 NMC 3-4
3.3 Pazpabotka [10 UYC
3.3 TecTupoBaHue NpPOrpamMMbl 1-2
4 PA3PABOTKA I10 YEJIOBEKO-MAIINHHOI'O MHTEP-
OECA
BbIBO/IbI |
[TEPEYEHDB NCITOJIbB30OBAHHBIX MCTOYHMKOB 1
[MTPUJIOXEHUE A CTPYKTYPHASA CXEMA
[TPUJIOXEHUE b SJIEKPUYECKASA CXEMA
[TPUJIOXEHUME b 110 MNC 2-4
[TPUJIOXEHME b 110 UYC 5-6
ITPUJIOXKEHUE B TECTOBBIM ITPUMEP 2-4
BCET'O 40-60

[Tocne 3aBepiieHust pabOTHI MPENOIABATENIO MTPEIOCTABISACTCS MOSCHUTEb-
Has 3anucka B o0beme 40-60 cTpaHHI] B TEYaTHOM M JIEKTPOHHOM Buje B (hopmare
Word 2010/2013, odopmieHHast mo TpeOOBaHUSM CTaHIAPTOB, a TaKXKe padouas

nporpamma ((aiyibl MpoekTa U CKOMIMIMPOBAHHBIN €Xe-¢hailn), 3alMCaHHYIO0 Ha

CD/DVD — nuck.

I/ICXOI[HBIC JAaHHBIC IJIs1 TCCTUPOBAHMUA ITPOIpaMMbl CTYACHT CO34acT CaMO-

CTOATCIIBHO.
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7 YueOHO-MeTOAN4YecKoe M HHPOPMALMOHHOE o0ecrieYeHne JUCHMITUHbI
7.1 Pexomenayemasi qureparypa
Ocnoenas numepamypa

1. Peuy 1O. B. [IporpammupoBanre MUKpokoHTposuiepoB AVR: ot Arduino k
accemOinepy. — CI16.: BXB-Ilerepoypr, 2020. — 448 ¢: URL:
https://djvu.online/file/0QEDc0eZ0DvOF (nata obpamenus: 30.08.2024).

Jlononnumensvhan aumepamypa

1. MukporporeccopHbie cucTeMbl: YueoHoe nocobue uist By30B / E.K. Anekcan-
npos, P.W. I'pymBurikuii, M.C. KynpusiHos, O.E. Maptenos, JI.W. [Tandunos, T.B. Pe-
muzeBnd, FO.C. Tarapunos, E.I1. Yrpromos, N.W. lllarypun; [lox o6m. pen. [1.B. Ily-
3ankoBa. —  CII6.:  Tlomurexnmka, 2002. — 935 ¢ — URL.
https://moodle.dstu.education/mod/resource/view.php?id=98663. — Pexxum noctymna:
JUISL aBTOPH3. TIOJIb30BaTeNel. — TEeKCT : 3JIEKTPOHHBIN.

2. boriko B. 1. CxeMOTeXHHKA 3IEKTPOHHBIX CUCTEM. MUKpPOIPOLECCOPBI
u mukpokoHTposuiepsl/ B. U. Boiiko, A. H. I'ypxwit, B. f1. XKyiikos, A. A. 3opu, B. M.
CrmuBak, T. A. Tepemienko, FO. C. Tlerepreps. — CI16.: BXB-IletepOypr, 2004. —
464 c. — URL.:. https://moodle.dstu.education/mod/resource/view.php?1d=98662. —
Pexxum octyna: st aBTOpH3. MOIb30BaATENEH. — TEKCT : QJIEKTPOHHBIN.

3. benos, A.B. Co3gaem ycTpoicTBa HAa MUKPOKOHTpPOJUIEpAX : [IIPAKTUYECKOE
nocodbue] / A.B. benos . — CII6. : Hayka u texauka, 2007 . — 295c¢. (1 7k3.)

4. benos, A.B. Camoyuurenb pa3paboTyrKa YCTPOUCTB HA MUKPOKOHTPOJLIEpAX
AVR / A.B. benos . — 2-¢ uzn., nepepad. u gon. — CII6. : Hayka n Texauka, 2010 . —
528 c. (3 3K3.)

5. Kamab6ekos, b.A. [{udpoBsie ycTpoiicTBa 1 MUKPOIPOILIECCOPHBIE CUCTEMBI:
VYuebnuk. — Topsgas smaums-Temexom, 2003. — 336 ¢ — URL.
https://moodle.dstu.education/mod/resource/view.php?id=98661. — Pexxum noctyna:
JUTSL aBTOPU3. ITOJIb30BaTENEN. — TEKCT : 2JIEKTPOHHBIM.

6. Crammn, B.B., Ypocos, A.B., Monorontesa, O.®. [IpoektupoBanue mud-
POBBIX YCTPOMCTB Ha OAHOKPHUCTAIBHBIX MHUKpOKOHTpoJuiepax. / Crammn B.B.,
VYpocor A.B., Mosnorounuesa O.®. — M.: Dueproaromusaart, 1990. — 224 c. (12 7k3.).

Yueono-memoouueckoe ovecneuenue

1. Meroanueckue yka3aHus JIsl BEIOJHEHUS JIaOOpaTOPHBIX paboT 1Mo AuC-
nuruinHe «[IpoekTupoBaHre MUKpPOIPOILIECCOPHBIX CHUCTEM» (MJis CTYJl. Hampabll.
noAr. 09.03.01 «MudopmaTrka U BEIYUCIUTEIbHAS TEXHUKa» BceX (opM 00yUdeHuUs )
/ coct. O.B. bakaes; Kad. «CnenuanuszupoBaHHble KOMIIBIOTEPHBIE CHUCTEMBI.
Amueck: 1'OY BIIO JIHP HounIl'TY, 2020. — 37 c¢. — URL..
https://library.dstu.education/download.php?rec=116762 — TeKcT : 2IeKTPOHHBIA.

2. MeTronuueckue yKazaHus Ul BBITOJIHEHHS KypCOBOTO IIPOEKTA 10 JAUCLIH-
winHe «IIpoekTupoBaHre MHUKpPOIPOLIECCOPHBIX CHCTEM» (I CTyJ. Hampa.ll.
nozar. 09.03.01 «MHpopMaTrKa U BEIYMCIUTEIbHASA TEXHUKA» BCEX (OPM 00yUeHUs)
/ coct. O.B. bakaes; Kad. «Cnennanu3supoBanHble KOMIIBIOTEPHBIE CUCTEMBD). AJI-
YEBCK: roy BIIO JIHP JHoul'TY, 2020. 40 C. -
https://library.dstu.education/download.php?rec=116760 — TeKcT : 3I€KTPOHHBIA.
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7.2 ba3bl JaHHBIX, 3JIEKTPOHHO-0MOJIMOTEYHbIE CHCTEMBbI,
UH(OPMAIIMOHHO-CIIPABOYHbIE U TOUCKOBbIE CUCTEMBI

1. Hayunas 6uGmumoreka Joul'TY : odurumansHbiii calT. — AJdeBck. —
URL.: library.dstu.education. — TeKCT : 3JI€KTPOHHBI.

2. HayuHo-texuuueckass 6ubnuorexka BI'TY um. IllyxoBa : odurmanbHbIi
caiit. — benropon. — URL: http://ntb.bstu.ru/jirbis2/. — TeKcT : 2IeKTPOHHBIH.

3. KoHcynbTaHT CTyIeHTA : DJIEKTPOHHO-0MOIMoTeYHast cucteMa. — MocCKBa.
— URL: http://www.studentlibrary.ru/cgi-bin/mb4x. — TeKCT : 3I€KTPOHHBI.

4. YuuBepcuteTrckas OuOnMMOTeKa OHJAWH : 3JIEKTPOHHO-OMONIMOTeUHas
cuctema. — URL: http://biblioclub.ru/index.php?page=main_ub_red. — TekcT :
AIIEKTPOHHBIN.

5. IPR BOOKS : snexktpoHHO-OMOMIMOTEUHAs cuctema. — KpacHoropck. —
URL: http://www.iprbookshop.ru/. — TekcT : 371eKTpOHHBIA.

6. @enepanpHas ciayk0a MO OKOJIOTHUYECKOMY, TEXHOJIOTUYECKOMY H
atToMHOMYy Han3opy (Pocrexnamzop): oduuumaneHbiii cailT. — MockBa. —
https://www.gosnadzor.ru/. — TeKCT : 3JeKTPOHHBIH.




32
8 MarepuajibHO-TeXHUYECKOE o0ecneyeHne U CIUTITHHbI

MarepuanbHO-TeXHHUUECKasi 0a3a obecrieunBaeT MPOBEIEHUE BCEX BUJIOB Jie-
ATETLHOCTH B Tpoliecce o0ydeHus, coorBeTcTByeT TpedoBanusm OI'OC BO.
MartepuaibHO-TEXHHUECKOE 00eCTICUeHHE MPEICTaBICHO B Ta0IHIE 8.

Tabnuia 8§ — MaTepuaibHO-TEXHUYECKOE 00CCTICUCHHE

Anpec (mectornoiio-
HanmenoBanme 000py10BaHHBIX yUeOHBIX KAOMHETOB KEHHUE) YIeOHBIX

KaOWHETOB

CreunanbHble TOMELICHHUS:
Mynemumeouninas nexyuonnas ayoumopus (48 nocadounvix mecm), | ayn. 206 Kopi.
obopynosanHas npoekropom EPSON EMP-X5 (1 mT.); noMamsuit
kuHotearp HT-475 (1 wT.); nepcoHanbHbII KOMIIBIOTED, JIOKAIbHAS
ceTh ¢ BBIX0A0M B Internet

(9

AyIuTOpHH AJ1s IPOBEICHHS MPAKTHYCCKHIX 3aHITHH, TSI CAMOCTOSI-
TEIbHON pabOTHI:

Jlabopamopust npeobpazosamenvHol U MUKPONPOYeccoprHou mex- | aya. 203 xop.
Huku (25 nocadoynvix mecm) sl MPOBEICHUS IPAKTUYCCKUX 3aHS-
THUH, JJI TPYNIOBBIX ¥ WHAMBHIYaJIbHBIX KOHCYJIbTAIMH, ISl Opra-
HU3AIMHA CAMOCTOSITENILHOW paboThI, B TOM YHUCIIE, HAYYHO-HCCIIE0-
BaTEIILCKOM, 000pyI0BaHHAs y4eOHOU MeOenbl0, KOMIBIOTEPAMH C
HEOTPaHWYEHHBIM JIOCTYIIOM K ceTH VHTepHeT, BKIOYas JOCTYH K
9BC

9%

Komnviomepnuuii knacc (11 nocadounwvix mecm) 1Jid TPYNIOBBIX U UH- | ayA. 207 xopi. 3
JTMBHTyaJIbHBIX KOHCYJBTAIMN, OPTaHU3AIMH CAMOCTOSTEILHON pa-
00ThI, 000pyTIOBaHHBIN Y4eOHOI MeOENbI0, KOMITBIOTEpAMU C HEOTpa-
HUYEHHBIM JIOCTYTIOM K ceTn HTepHeT, BKitouas goctyn k DBC, mo-
CKOM MapKepHOM MarHUTHOU
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JIucT n3MeHeHu U JOIOJIHEHUN

Homep uzmenenusi, 1ata BHECEHU U3MEHEHMS, HOMEP CTPAHUIIBI JJIsi BHECEHUS
NU3MEHEHUHN

bbUIO: CTAIJIO:

OcHOBaHUE:

[Toanuce nuna, OTBETCTBEHHOTO 32 BHECEHUE N3MCHECHUN




