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AHHOTAIIUA

HucuumunHa «[IporpaMmMupoBaHHE€ MUKPOKOHTPOJUIEPOB» BXOJUT B BapUaTUBHYIO YacTb
o0pa3zoBaTeNbHON MPOrpaMMBbl MOATOTOBKU oOydaromuxcs no HampasiaeHuo 15.03.06
«MexaTpoHHKa 1 pOOOTOTEXHUKA » HAalIPaBIEHHOCTh «PoOoToTexHUKa». [lucuuIuizaa peanusyercs
kadenpoit Ne32.

JlucuuruinHa ~ HaieleHa Ha  (opMHUpOBaHME y  BBIIYCKHHKAa  IPOQECCHOHAIBHBIX
KOMIIETCHIIWM:

IIK-2 «cmocoOHOCTh pa3pabaThiBaTh MNPOTPAaMMHOE OOecTieueHHe, HEoOXOauMoe IS
00paboTKK MH(POPMAIMU U YIIPABJICHUS B MEXaTPOHHBIX M POOOTOTEXHHUUECKUX CUCTEMaX, a TAK)KE
U1 X IPOEKTHUPOBAHUSD.

ConepxaHue TUCHMIUIMHBI OXBAThIBAET KPYr BOIPOCOB, CBSA3aHHBIX C pa3pabOTKON U
OTJIAJKOM INporpamMm JUlsi MUKPOKOHTPOJUIEPOB Ha sI3blke IporpammupoBaHus C++, a Takxke
U3yuyeHHeM 0COOEHHOCTEH apXUTEKTYpPhI MOMYISIPHBIX MUKPOKOHTPOJIJIEPOB.

[IpenonaBanre AMCUUMIUIMHBI TMpPEAyCMAaTpUBAeT cleayromue (GopMbl  OpraHu3aluu
y4eOHOT 0 Mpolecca: JIEKIHUHU, J1abopaTOpHbIe PadOThI, CAMOCTOSITEIbHAS Pad0Ta 00Y4aIOLIETOCH.

[IporpaMMoil TUCLUMIIIMHBI TNPEIyCMOTPEHBI CIEAYIOIIME BHUAbI KOHTPOJIA: TEKyIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAS aTTecTalys B opme qudPepeHIIMPOBaHHOTO 3aUeTa.

OO6m1ast TpPyA0€MKOCTh OCBOCHHS AUCITUTUIMHBI COCTABIISET 3 3a4ETHBIX eaUHUIIBI, 108 "acos.

S3bIK 00yUeHUS IO JUCIUILINHE «PYCCKHUIN.



1. IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHUS MO TUCHUIIIUHE

1.1. Heau npenogaBaHusi AUCHUILIHHBI
[lenpt0 OUCHUIIIMHBI  SBJISAETCS O3HAKOMJICHHE CTYJCHTOB C TMPUHIMIAMH, METOJaMU |
WHCTPYMEHTAILHBIMH ~ CPEACTBAMH  pa3paboOTKU W OTIAAKH TIPOrPaMMHOTO  OOecTeueHus
MUKPOKOHTPOJIIEPOB, U3YUYCHHE OCOOCHHOCTEH apXHTEKTYphl MOMYJSPHBIX MHKPOKOHTPOJUICPOB,
pa3BUTHE MPAKTUYECKUX HABBIKOB TPOrPAMMHUPOBAHUS MUKPOKOHTPOJLIIEPOB.

1.2. IlepeyeHb IVIAHMPYEMBIX Pe3yJbTATOB 00YYeHHS MO IUCHUIIINHE, COOTHECEHHBIX C
IUIAHUPYeMbIMH pe3yabTaTamu ocBoeHus: OIl

B pesynpTaTe oOCBOEHHA AMCUMIUIMHBI OOyyarouiuiicss JobkeH o0Jjanarh — CleAyIoIUMU
KOMITETCHITHSIMH:
[TIK-2 «cmocobHOCTh pa3pabareiBaTh MporpaMMHOE obOecriedeHne, HeoOXoaumoe s o0paOboTKH
nH(OpPMALIUY U YIPABJICHUS B MEXAaTPOHHBIX M POOOTOTEXHHUYECKUX CHCTEMaxX, a TaKkKe IS UX
MIPOEKTUPOBAHUSIY:
3HaTh - THIIOBOE MIpPOTrpaMMHOE oOecreueHue st 00paboTKM HH(OpPMAIMM B MEXaTPOHHBIX U
POOOTOTEXHHYECKUX CHUCTEMaX, CPEICTBa Pa3padOTKH M OTJIAIKU IPOrPAMMHOTO OOECTICUCHHS
MHUKPOKOHTPOJIEPOB;
YMETh - TIOJb30BaThCS COBPEMEHHBIMU CpPEICTBAMHU AaBTOMATH3allMU DPa3pabOTKU U OTIAIKU
MIPOrPaMMHOT0 00ecrieueHUs] MUKPOKOHTPOJLIIEPOB;
BJIa/IETh HaBBIKAMHU - pa3pabOTKU U OTIAAKU MPOrpaMMHOr0 0OecreyeHUs: MUKPOIPOLIECCOPHBIX
CPEICTB yMpaBJICHHSI, KOHTPOJS U TUATHOCTUKU;
UMETh OMBIT JEATEIbHOCTH - 10 UCIHOJB30BaHUIO COBPEMEHHBIX CPEICTB MOJEITUPOBAHUS
MHUKPOIPOIIECCOPHBIX CPEJICTB YIPABIEHUS, KOHTPOJIS M TUArHOCTUKHU.

2. Mecto mucuuiiuHbl B cTpykrype OIL

JlucumruinHa 0a3upyeTcs Ha 3HaHUSX, paHee IPUOOPETEHHBIX O0YJAIONMMHUCS TTPH U3yYCHUN
CIIEAYIOUINX TUCLUIUINH:

— HWudopmanroHHbIe TEXHOJIOTHH;

— Teopus aBTOMaTU4ECKOTO yIPaBIICHNUS,

— IIporpammHoe oOecrieueHre MEXaTPOHHBIX M POOOTOTEXHUYECKHX CHCTEM.
3HaHMs, TIOJY4YEHHBIE MpU M3YyYEHUM MaTepuaja JaHHOM JUCLUIUIMHBI, HMMEIT Kak
CaMOCTOSITEITLHOE 3HAUCHUE, TaK M UCTIONB3YIOTCS MPU U3YYCHUH IPYTUX TUCIIHILINH:

— VYupasnenue podoTaMu U pOOOTOTEXHUUECKHUMH CUCTEMaMU;

— TIpoekTupoBanre poOOTOB U POOOTOTEXHUUECKUX CHCTEM.

3. O0bem nucuunmaunbl B 3E/akaneM. yac
Jlanuble 00 o0meM o0beMe AUCIUILUIMHBI, TPYJOEMKOCTH OTICNIBHBIX BUIOB y4eOHOU paboThHI 1Mo

JTMCLUUIUIMHE (M pacrpeielieHrue 3TOW TPYI0EMKOCTH 110 CEMeCTpaM) MpeICTaBIeHbI B TadbmuIe 1

Tabmuua 1 — O6beM U TPYLOEMKOCTh AUCIUILTIHBI

Bunx yuebHO#M paboThI TpymoeMKOCTh 110
Bcero

cemecTpam

Ne7

OO01mas TpyA0eMKOCTh 3/108 3/ 108




AUCHUTLTHHBI, 3E/(4ac)

U3 Hux yacoe npakmuuecKkoii
noozomoexku

17

17

Ayoumopusie 3anamus, BCEro 4ac.,

B mom uucne

34

34

nekmmn (JI), (dac)

17

17

[pakTndeckne/ceMUHAPCKUE 3aHSATHS
(I13), (uac)

nmabopaTtopHbie paboTsl (JIP), (dac)

17

17

KypcoBoii mpoekT (padota) (KII, KP),
(qac)

Ok3ameH, (Jac)

Camocmoamenvnasn paboma, BCEro

74

74

Bua npoMeKyTOYHOTO KOHTPOJIS:
3aueT, qudd. 3adet, sk3amMeH (3auer,

JAudd. 3a4, Ik3.)

Hudd.

3au.

Tudd. 3au.

4. Coaep:xanue QM CHUNINHBI

4.1. Pacnpenesienre TPYA0eMKOCTH AU CHUTIINHbBI

Mo pasjaejiaM U BUIaM 3aHATHIA

PaB,Z[G.HBI 1 TEMBI JUCHUIIJIMHBI U UX prI[OGMKOCTB HpI/IBGI[eHBI B Ta6nnue 2

Tabmmma 2. — Pa3gensl, TeMbl AUCIUTUIMHBI U UX TPYTOEMKOCTh
Pazpenbl, TeMbI TUCHUTUTUHB Jexkmuu | I13 (C3) JIP KII CPC
(qac) (qac) (qac) (qac) (qac)
Cemectp 7
Paznen 1. XapakrepHbie 0COOEHHOCTH 5
MUKPOIIPOIIECCOPHBIX HH(POPMAIIMOHHO- 2 2
M3MEPUTETHHBIX CHCTEM.
Paznen 2. Tumosas cTpyKTypHas cxema 5
MUKPOKOHTPOJLIEpa 00IIEero MpUMEHEHUS. 2 7
Oco0eHHOCTH MOMYJSPHBIX apXUTEKTYP
MHKPOKOHTPOJUICPOB.
Paznen 3. Cuctemsl cuucnenus. Dopmsl 10
MIPEACTABICHAS YUCIIOBBIX TAHHBIX B 2 2
MHKPOITPOIIECCOPHBIX YCTPOHCTBAX.
Pa3znen 4. CtpykTypa nporpaMMsl Ha SI3bIKE 10
C++. DTansl MOAr0TOBKH MCIIOJIHAEMO 2 2
MPOTPaMMBI.
Pasnen 5. OnpeaencHus U OMHUCAHKS 3 3 10
00BEKTOB. BripaskeHns1. 3HaKu OIepariii.




Paznen 6. OnepaTtopsr si3pika C++ 2 2 10

Paznen 7. OGbEKTHO-OPHEHTHPOBAHHOE ) 7 10
porpaMMHUpPOBaHHE.

Paznen 8. Mukpokonrpoiieps AVR ) 7 14
cemeiictBa Mega pupmer ATMEL.
Hroro B cemectpe: 17 17 74
HUroro: 17 0 17 0 74

[lpakTuyeckass TOATOTOBKAa  3aKJIOYAeTCS B HEMOCPEICTBEHHOM  BBIOJIHEHUH
00yJaroIMMUCS OMPEEICHHBIX TPYAOBBIX (DYHKITMH, CBSI3aHHBIX C OymyImieil nmpodeccnoHaIbHOM
JESATECIIbHOCTBIO.

4.2. Coaep:xaHue pa3aejioB H TeM JIeKINOHHbIX 3aHATHI
Coneprxanue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOuIE 3.

Tabmuma 3 - CopeprkaHue pa3aenoB U TEM JICKITHOHHBIX 3aHATUN

Home
p HaBBaHI/Ie nu coz[epmaHHe pa31[en013 1 TEM JICKIITMOHHBIX 3aHATHUHU
pazgena

1 XapakTepHble 0CO0eHHOCTH MHKPONPOIECCOPHBIX HH(POPMANMOHHO-U3MEPHUTETbHBIX
cucteM. [Tonstus «Mukpormponeccop» 1 «MUKpokoHTposiepy». OCHOBHBIE TpeOOBaHNS,
NpeabABIsieMble K MUKPOKOHTPOJIEpAM POOOTOTEXHHUYECKUX CHCTEM

Hctopus pa3BuTHsI MUKPOKOHTPOJIIEPOB. OCHOBHBIE XapaKTEPUCTHUKN MUKPOKOHTpPOJLIEpa.
Kiraccudukarys MUKpOKOHTPOJUICPOB TIO pa3psaHOCTH MHHBI JaHHBIX LIV, mo apxutekType
BBIYUCIUTEIBHOMN CHCTEMBI, 0 PUPMEHHBIM MJ1aT(OpMaM, 110 BEIIOIHAEMBIM (QYHKIHSM.
YHuBepcanbHble MUKPOKOHTPOJLIEpH!. Clieuaan3upoBaHHble MUKPOKOHTPOJLIEPHIL.

CISC u RISC apxurexrypa mukpokouTposuiepoB. Ocoberroctr CISC — KOHIISIITHN.

CISC u RISC apxutexTypa MuUKpokoHTpoiuiepoB. Ocodernnoctu RISC — koHuenuy.
[Ipuncronckast (hon HeiimaHa) 1 rapBapackas apXUTEKTypbl MEKPOIIPOLIECCOPOB.
MopandunupoBaHHas rapBapCcKas ¥ paCIIMpEHHAs rapBapACKasi apXUTEKTYPBbI.

2 TunoBasi CTPyKTYpHasi cXxeMa MUKPOKOHTPOJLJIepa 001ero NnpuMeHeHHs
(yausepcansroro MK). CoctaB nporeccopHOro siipa U H3MEHAEMOTo (QYHKIIHOHATEHOTO
O1oka.

[Monstus «Aapo», «CemelicTBo», «Momens» MEKpPOKOHTpoJuiepa. OcoOeHHOCTH
COBPEMEHHBIX MUKPOKOHTPOJUIEPOB: MOAYJIbHASI OpraHU3allts, 3aKphITas apXUTeKTypa,
WCTIONBb30BaHHUE THITOBBIX (P)YHKIMOHAIBHBIX MEpUPEPUIHBIX MOAYIICH U pacIIMpEHUE YHCIa
PEKMMOB MX PabOTHI.

Br160p MUKPOKOHTpOJLIEpA IPH MPOESKTUPOBAHNH 3IEKTPOMEXaHHIECKUX CHCTEM.
CeMmelicTBO MUKPOKOHTpOIJIIEpOB cemeticTBa Intel 8051, nznenus komnanuii Motorola
(68HCO05, 68HCO08, 68HC11) u Zilog (Z8) , PIC-konTposneps pupmer Microchip, cemeiicTBo
MUKpOKOHTpoiIepoB AVR ¢upmer Atmel, mukpokortposiepst STM8 u STM32 ot
STMicroelectronics, 32-paspsanoe npoueccoproe siapo ARM Cortex-M3 .

Oco0GeHHOCTH TPOrPaMMHUPOBAHNS MUKPOKOHTPOJIIIEPOB U OTJIAAKU MPOTPaMM. SI3bIKH
MPOrpaMMHUPOBAHUSI MUKPOKOHTposiepoB. OcobeHHOCTH si3bika C++.

3 Cucremsbl cunciaenusi. Hemo3nmonHele ¥ NO3MIMOHHBIE CHCTEMBI cuncieHus. IlepeBon
Yucel B IO3UIMOHHBIX CUCTEMax CUMCIICHUs. BolnonHenue apupmMeTnyeckux oneparuii B
JBOUYHOM CUCTEME CUUCIICHHUS.

®opMBbI IpeACTABICHUS YHCIOBBIX TAHHBIX B MUKPOIPOLIECCOPHBIX YCTPOICTBAX.
IIpencraBienue qaHHBIX ¢ GUKCUPOBAHHOM W C TUTABAOIICH 3amsaToi. [IpencraBnenme
oTpHLATENbHBIX yucen. [Ipsmoid, 0OpaTHBIN U TOTIOTHUTEIBHBIA KOI.




7

CTpykTypa nporpaMmmbl Ha si3bike C++. DTanbl NOAr0TOBKH UCIOJIHSIEMOI IPOrpaMMBbl.
Jlexcuueckuie OCHOBHI (angaBuT, TEKCeMbl) si3bika C++,

JIMpeKTHBEI Mperporieccopa U ykazaHusl KOMIUIATopy. JupekTuBsl # include,

#define, #asm, #endasm.

Tumnbl nanabix B C++. ABTOMaTH4eckoe 1 sBHOE PpeoOpa3oBaHUE THIIOB.

OmnpenesieHust U onucaHus 00beKTOB. OTIpe/IeICHIS IEPEMEHHBIX. [ T0OabHbIC 1
JIOKAJIbHBIC TIepeMeHHbIC. BUTOBBIC TIEpeMEHHBIC.

MaccuBsl, CTPYKTYPBI, OOBSBICHHUS, IEPSUNUCICHUS.

Oyukrmn. OnpeaenceHus, 00bSIBICHHUS U BBI30B QYHKIIUH.

KoncranTtsl. Llenbie, BelecTBEeHHBIC, CHMBOJIBHEIC, CTPOKOBBIE KOHCTAHTHI.

JlBa crioco0a 3amanus KOMMEHTapueB. BoipaxeHus. 3HaKu onepanuii. YHapHbBIC,
OWHapHbIE, TepHApHAs oneparyn. [[pruopuTeTs onepanui.

Omnepatopsl s3pika C++. [locnenoBaTebHO BBIIONHAEMBIE OIIEPATOPHL.
VYcnoBHeIH onepatop. OniepaTop — NEpEKI0YaTENb

Omnepatopsl IIUKJIA C IPEAYCIOBUEM U C TOCTycaoBUeM. MTepaliioOHHBIN IUKII.
Omneparop 6e3ycnoBHoro nepexona. Oneparop Bo3Bpara u3 pyHkuun. Oneparop
HIPUHYIUTENbHOro BeIxoaa. OnepaTop 3aBeplleHUs TEKYLIEH HTepaluuu.

O0BbeKTHO-0PHEHTHPOBAHHOE MPOrpaMMupoBaHue. MeToa 00beKTHO-OPHEHTUPOBAHHON
JICKOMITO3HIINY KaK CIIOCO0 MPEOI0NICHSI CI0XKHOCTH IporpaMM. Kitacc kak THI JaHHBIX,
onpeaensemsbiit nons3opareneM. [Ipunnuner OOIL: nHkancymsaus, HacIeJOBaHUE,
noauMophu3M

MuxpokxonTposiepsl AVR cemeiictBa Mega pupmbl ATMEL. CtpykTypHas cxema u
OCHOBHBIE TTapaMeTPphl MUKPOKOHTpouIepoB AVR cemeiictBa Mega. OcoOeHHOCTH spa
MUKpPOKOHTposuiepoB AVR, moacucteMs! BBoia/BeiBoIa. OpraHU3aIvs MaMsTH,
nepugepuitHpie ycTpoiicTa

4.3. IIpakTuyeckue (ceMHHApCKHe) 3aHATHUSA

TeMbl MpakTUYECKUX 3aHATUHA U UX TPYIOEMKOCTh MPUBEICHBI B TaOHUIIE 4.
Tabnuua 4 — IlpakTudeckue 3aHATHSA U UX TPYAOEMKOCTh

Ne
/o

DopMEI W3 Hux Ne
TGMLI HpaKTI/IquKI/IX HpaKTquCKHX pr,I[OCMKOCTI), HpaKTquCKOI/I pa3l[e_]]a
3aHATUN . (wac) IIOATOTOBKH, | qUCITUTT
3aHITHI
(1ac) JIMHBI

VY4eOHBIM IUTAHOM HE MPETyCMOTPEHO

Bcero:

4.4. JlaGopaTopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb ITPUBEACHBI B TAOIUIIE 5.
Tabmuma 5 — JlaGopaTopHbIe 3aHATHS U UX TPYAOEMKOCTh

Ne TpynoeMKoCTh Msmax |, pasnena
HanmeHnoBaHne 1a60paTOpHBIX paboT (wac) " | IPaKTHYECKOHR| 1o yiryy
q
n/m HOHE{?;S; K, HBI
Cemectp 7
1 | Pa3pabotka nmporpaMMHOI0O reHepaTopa 2 2 1-8
MMITYJIbCOB Ha 06a3e KOHTpouiepa
ATmega32. Yacts 1. Pa3zpaboTka
nporpammsl B IDE Code Vision AVR.
2 | Pa3zpaboTka mporpaMmmMHOTo TeHepaTopa 2 2 1-8
UMITYJIbCOB Ha 0a3e KOHTpoJuIepa




ATmega32. Yacts 2. OTiragka mporpaMMsI B
cpene Atmel AVR Studio 4.

3 | Pa3paboTka mporpaMMHOI0 reHepaTopa 2 2
UMITYJILCOB Ha 6a3e KOHTpoJuIepa
ATmega32. Yacts 3 MoaenupoBaHue B
Proteus 8.1 Pro Portable.

4 | Pa3paboTka CUCTEMBbI yIIPaBICHUS 2 2
JIBUTATEJIEM ITOCTOSTHHOTO TOKA Ha 0aze
koHTposnepa ATmega32. Yacts 1.
Paspat6otka nporpammsl B IDE Code Vision
AVR.

5 | Pa3paboTka cucTeMBbI yIIpaBIeHUS 2 2
JBUraTesieM MOCTOSHHOTO TOKa Ha 0aze
koHTposnepa ATmega32. Yacts 2. Otnanaka
nporpammel B cperie Atmel AVR Studio 4.

6 | Pa3paboTka cucteMsl yrpaBieHus 2 2
JBUraTesieM MOCTOSHHOTO TOKa Ha 0aze
KoHTpoJiepa ATmega32. Yacts 3
Monenuporanue B Proteus 8.1 Pro Portable.

7 | Pa3paboTka cucTeMbl CUTHAITU3AIHU 0a3e 2 2
koHTpoJiepa ATmega32. Yacts 1.
Pazpabotka nporpammsl B IDE Code Vision
AVR.

8 | Pa3paboTka cucTeMbI CUTHANIHM3AIMK O0a3e 2 2
koHTpoJuiepa ATmega32. Yacts 2. Otnaaka
nporpammel B cpeie Atmel AVR Studio 4.

9 | Pa3zpaboTka crucTeMBbl CUTHATM3AINA Ha Oa3e 1 1
koHTpoJiepa ATmega32. Yacts 3
Mogenuposanue B Proteus 8.1 Pro Portable.

Bcero: 17 17

4.5. KypcoBoe npoektupoBanue (padbora)

Y4eOHBIM IUTAHOM HE IPETYCMOTPEHO

4.6. CamocrosiTebHas padoTa o0y4aromuxcs
Bunsl camoctosiTenbHON paboThI U €€ TPYA0EMKOCTh IPUBEACHBI B Tabnuue 6.

Tabnuia 6 Buabl caMoCcTOATEIHbHOM PaOOTHI U €€ TPYJO0EMKOCTh
Bcero, | Cemectp 7,
yac qac
1 2 3
N3yueHne TeopeTnyecKoro Marepuana 40 40

Bun camocTosTensHOM paboThI




nucuuriuael (TO)

Kypcosoe npoextuposanue (KII, KP)

Pacuetno-rpaduueckue 3ananus (PI'3)

Brimonnenue pedepara (P)

[TonroroBka K TEKy1eMy KOHTPOIIO

ycrneBaemoctu (TKY) 20 20
Howmainee 3ananue (/13)
KonTtponbabie paboTsl 3a0uHnKOB (KP3)
[ToaroroBka K MpOMEKYTOYHOM aTTECTALIMKI 14 14
(I1A)

Bcero: 74 74

5. IlepeyeHb yueOHO-METOANYECKOTr0 0OecrieYeHH sl AJIsS CAMOCTOATEILHOM

PadoTHI 00Yy4AOIIMXCH M0 JMCHMILINHE (MOIYJII0)
Y4eOHO-MeTOANYECKUE MaTepualbl ISl CAaMOCTOSTEIHbHON paboThl 00yJaroNmuXCcsl yKa3aHbl B

o.a. 6-11.

6.1. OcHoBHasi JuTEepaTypa

[lepeueHb OCHOBHOM JIUTEPATyphI IPUBEEH B TAOIHUIIE 7.
Ta6nuua 7 — IlepeueHb OCHOBHOM JUTEPATYpHI

6. IlepeyeHb OCHOBHOI M JONOJHUTEJBHOM JTUTEPATYPHI

Mudp

bubmmorpaduueckas ccouika / URL agpec

KonuuecTBo 3K3eMILISIPOB B
6ubnuoTexe
(KpoMe 3JIEKTPOHHBIX
9K3EMILISIPOB)

YK 004.312.46
JI33

JleGenes M.B. Code Vision AVR: mocobue s
HaunHaromux. — M.: Jlomaka-XXI, 2008. — 592 c.

VK 621.316.544.1
(035.5)
E26

EBctudees A.B. MukpokonTposuiepst AVR
cemerictB Tiny 1 Mega ¢pupmbr ATMEL, 5-e u3n.,
crep. — M.: U3narenbckuii oM «/lomka-XXI»,
2008. — 560 c.

YK 681.3.01(075.8)
B8&58

Bcragckast, E.B. MukponponeccopHbie cpeacTa
CHCTEM YIpaBIICHUs: KOHCTIEKT Jiekmuii / E.B.
Bcrasckas, B.. Koncrantuno — YensOMHCK:
W3narensckuii nentp OYpI'Y, 2010. — 91 c.

ISBN 5-7038-2207-6

BopotnukoB C.A. MHdopMmaiioHHbIE YCTPOHCTBA
POOOTOTEXHHUECKUX cHCTeM: Yuel. mocobue. —
M.: U3p-Bo MI'TY um. H.D. baymana, 2005. —
384 c.; mi. (Po6ororexnuka / [Tox pen. C.JI.
3enkeuya, A.C. FOmenko)
http://baumanpress.ru/books/18/18.pdf

6.2. JdonmosiHuTEIbHAS JIUTEPATYPa

[lepeuyeHb JONOTHUTENBHOM TUTEPATyphl IPUBE/ICH B TabmIIe 8.
Tabmuma 8 — [lepedeHb AOMOTHUTEIBHON JTUTEPATYPHI

[udp

bubnuorpaduueckas ccouika/ URL ampec

KonnuectBo
9K3EMILISPOB B



http://baumanpress.ru/books/18/18.pdf
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oubnmoreke
(KpoMe JIEKTPOHHBIX
AK3EMILISIPOB)

ISBN 978-5-16-

CoBpeMeHHast aBTOMaTHKa B CUCTEMAaX YIIPaBJICHUS

005162-8 TEXHOJIOTHYECKUMU Tiporieccamu: Yueb. roc. / B.I1. BmuH,
M.IO. ITepyxun - M.: HUL| Uudpa-M, 2013 - 400 c.
http://znanium.com/catalog.php?bookinfo=363591

ISBN 978-5- ABTOMAaTUYECKHE CUCTEMBI TPAHCIIOPTHBIX CPEJICTB:

91134-980-6 VYuebnuk / B.B. bensikos, [1.B. 3e3tonun, B.C. Makapos,

A.B. Tymacos. - M.: ®opym: HUL] UHOPA-M, 2015. - 352
c.
http://znanium.com/catalog.php?bookinfo=486415

7. IlepeuyeHb pecypcoB HH(GOPMALMOHHO-TEJIEKOMMYHUKANUOHHOM CeTH

«I/IHTepHeT», HCOﬁXOZ[I/IMbIX AJIF OCBOCHHUA NUCHUIIJINHBbI

[Tepeuens pecypcoB WH(DOPMAIMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTn «VIHTepHET», HEOOXOIMMBIX

JUTSI OCBOCHUS TUCIUTIIMHBI TPUBECH B Ta0HIIe 9.

Tabmuua 9 — IlepeueHs pecypcoB MHPOPMALMOHHO-TEIEKOMMYHUKAITMOHHON ceTH «HTepHET»,
HEOO0XOAUMBIX JUIsl OCBOSHUS! TUCLUILIMHBI

URL aapec HaumenoBanue

ww.guap.ru bubnuotexa ['YAIIL

8. IlepeyeHb MH(POPMALMOHHBIX TEXHOJOTHH, HCIOJb3yeMBbIX NIPU
OCYIIIeCTBJIEHMH 00PA30BATEIBLHOTO MPOLECCA MO IUCHUIIIINHE

8.1. IlepeyeHb MPOrpaMMHOro odecneYeHust

[lepedyeHpb UCTIONB3yEeMOTr0 IPOTPAMMHOT0 obecrieueHus npeacrasieH B Tadnure 10.
Ta6muma 10 — [lepedenp mporpaMMHOTO oOecriedeHus

Ne n/nt HaumenoBanue
1 IDE Code Vision AVR.
2 Cpena otnaaku nporpamm Atmel AVR Studio 4.
3 Cucrema sneKTpoHHOT0 MoJienupoBanus Proteus 8.1 Pro Portable

8.2. Ilepeuenb HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

[lepeuenpb uConb3yeMbIX HH()OPMAIIMOHHO-CIIPABOYHBIX CUCTEM MpeAcTaBieH B Tabmuue 11.
Ta6muma 11 — [epedyenp nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t

HaunmenoBanue

He npenycmorpeno

9. MarepuajbHO-TeXHMYeCKasi 0a3a, HeoOXoauMast AJ1sl OCylIeCTBICHUS

00pa30BaTeIbHOTO MpoLecca Mo AUCHHUTIINHE

CoctaB MaTepualIbHO-TEXHUYECKOW 0a3bl MpeacTaBieH B Tadnwmie 12.

Tabmuma 12 — CocraB MaTepuaaIbHO-TEXHUYECKOMN 0a3bl



http://znanium.com/catalog.php?bookinfo=363591
http://znanium.com/catalog.php?bookinfo=486415
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Howmep aygutopuu

Ne i/ | HaumeHoBaH#E COCTaBHOM YaCTH MaTEepPHAITLHO-TEXHIUYECKOH 0a3bl (mpu
HEOOXOIUMOCTH)
1 JlekumonHas aynutopus BM 21-21
2 KomnberoTepHsIitl kiace bM 31-04

10. ®oHx OLIEHOYHBIX CPEACTB AJIsI POBeIeHUsI POMEKYTOYHOM aTTecTAluH

10.1.

oﬁyqamumxcsl mo IMCIMIIJINHE
CocraB ¢oH/a OLIEHOUHBIX CPEJICTB MPUBEAEH B Tabmuie 13

Tabmuua 13 - CoctaB (oHIa OIICHOUHBIX CPEICTB IS IPOMEKYTOUHOM aTTeCTaIlH

Bun npome:xyTOUHOM aTTecTanuu

[IpumepHBIi TepedeHb OLIEHOYHBIX
CpEICTB

JuddepeHurpoBaHHbIN 3aUéT

Crniucok BONpocoB;
Tectsl.

10.2. TlepeueHb KOMIETEHIINN, OTHOCSIIMUXCSA K TUCIMUIUIMHE, W ATANbl X (OPMHPOBAHUS B
nporiecce OCBOCHUS 00pa3oBaTeIbHON MPOrpaMMbl IPUBEACHBI B Tabiuie 14.

Tabmuma 14 — IlepeueHb KOMIETEHIIUN ¢ YKAa3aHUEM ATANoOB UX (OPMHUPOBAHUS B MPOIECCE
0CBOEHUS 00pa30BaTEIbHON MPOTrPAMMBI

Howmep cemectpa

Otarbl GOPMHUPOBAHUS KOMITETSHITHH 110
JIUCUUIUIMHAM/TIpaKTHKaM B iporiecce ocBoeHust OI1

[1K-2 «crmocoOHOCTh pa3pabaThiBaTh MPOTPaMMHOE OOecIieueHne, HeoOXOoauMoe it 00pabOTKH

UHPOPMALIUU U YIPABICHHUS B MEXATPOHHBIX U POOOTOTEXHMYECKHX CHCTEMax, a TaKXKe M UX

IPOCKTHPOBAHUS

3

DJIEKTPOTEXHUKA

4

DJIEKTPOTEXHUKA

[IporpammHuoe obecrnieueHue MEXaTPOHHBIX 151
POOOTOTEXHHYECKUX CHCTEM

Teopus aBTOMaTUYECKOIO YIIPaBICHUS

AN | D

WupopmanoHHbIe yCTPONUCTBA U CUCTEMBI B POOOTOTEXHHKE

MeToapl  HEUETKOro  yHOpaBieHUS B  POOOTOTEXHUYECKHX
CHUCTEMax U KOMIUIEKCax

OnTuManbHBIE CHCTEMBI

[IporpammMupyeMblie JTOTHUECKUE UHTETPAIIbHBIE CXEMBI

AN | NN D

[Mpou3BoAcTBEeHHAsT  MpaKTHKa  HAyYHO-HCCIIEIOBATEIbCKAs
pabota

Teopus aBTOMaTHYECKOIrO yIIpaBICHUS

VYmpasienue podoTamu ¥ poOOTOTEXHHUYECKUMH CUCTEMAMHU

HcnonaaurenbHble yeTpoiCTBa pOOOTOTEXHUUECKUX CUCTEM

MO,Z[e.HI/IpOBaHI/Ie B DJICKTPOMCXAaHHKE

[IporpamMMupoBaHrie MUKPOKOHTPOJIIIEPOB

[IpoexkTrpoBaHue NEKTPOIPUBOIOB

EEEENEEENEERNEEEN Fie ¥ o)

Teopus aBTOMaTUYECKOrO yIIpaBICHUS
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7 VYnpasienue podoTaMu U poOOTOTEXHUYECKMMH CHCTEMaMHU

g MonenupoBaHue U UCCIICIOBaHHE poGoToB U
POOOTOTEXHHYECKUX CHCTEM

8 VYmpasienue podotamu ¥ poOOTOTEXHHUYECKUMH CUCTEMAMHU

10.3. B kadecTBe KpUTEpHEB OIIEHKH YPOBHS CPOPMHUPOBAHHOCTH (OCBOCHHS) y OOYUAIOIIMXCS
KOMIIETEHIIMI NMPUMEHSETCs IIKajda MOAYJIbHO—PEUTHHIOBOM CHUCTEMBbI YHUBepcuTeTa. B Tabmimie
15 mpencraBnena 100—OamnpHass u 4-0amibHas IIKadbl JUIsl OLGHKH COPMUPOBAHHOCTH
KOMIIETECHIIUH.
Ta6muma 15 —KpuTtepuu orieHku ypoBHS C(hOPMUPOBAHHOCTH KOMITETCHITHIA

Or1reHKa KOMITETEHITIN

100-
OayulbHAs
[IKajia

4-0ayuteHAs
HIKaJIa

XapakteprcTrka c(hOpMHUPOBAHHBIX KOMITSTCHITHI

85 <K< 100

«OTIINYHO»
«3a4YTCHO»

- oOydvaronuiics TIIyOOKO W BCECTOPOHHE YCBOWJI IMPOTPAMMHBIN
MaTepua;

- YBEpEHHO, JIOTHYHO, TIOCIICA0BATEILHO ¥ TPAMOTHO €r0 H3JIaraeT;

- OmUpasiCh HAa 3HAHWS OCHOBHOW W JOTOJIHUTEIBHOU JHUTEPaTYpHI,
TECHO TPUBSI3bIBACT YCBOCHHBIC HAYUHBIC TIOJIOKEHUS C MPAKTUICCKOM
JeSITeTbHOCTHIO HATIPABJICHUS;

- yMe0 00OCHOBBIBAET U ApTYMEHTUPYET BBIIIBUTAEMbIC UM UIICH;

- JIeNaeT BLIBOABI U 000OIIECHUS,

- CBOOO/THO BJIAJICET CUCTEMOM CTICIINATM3UPOBAHHBIX ITOHITHH.

70 <K< 84

«XOopoHo»
«3a4YTCHO»

- 00y4arolHiics TBEpI0 YCBOMII MPOTPAMMHBIM MaTepua, rpaMOTHO U
M0 CYHIECTBY M3Jaraer e€ro, ONHUPasCh Ha 3HAHUS OCHOBHOMU
JUTEPaTyPHI;

- HE IOMYCKAeT CYIECTBEHHBIX HETOUYHOCTEH;

- YB}I3BIBaeT yCBOGHHBIG 3HAHUA C HpaKTquCKOﬁ NCATCIIBHOCTBIO
HaIpaBJICHNUS,

- apryMEHTUPYET HayYHBIE ITOJI0XKEHHUS,

- JIeJIaeT BBIBOALI U 0000IIEHNS;

- BJIAJIEET CUCTEMON CIEUATU3UPOBAHHBIX TOHATHIA.

55<K< 69

«yIOBIICTBO-
PUTEITHHOY
«3a4TECHOY

- 00y4aromuiicsi YCBOMJI TOJIBKO OCHOBHOM MPOTPaMMHBIA MaTepHall,
o CymeCTBy HU3JIaract €ro, OnrupassCb Ha 3HAHUA TOJIBKO OCHOBHOH
JIATEPATYPHI,

- HOITYCKACT HCCYIICCTBCHHBLIC OH_II/I6KI/I U HCTOYHOCTH,

- HCHBITBIBACT 3aTPYAHCHUA B IMPAKTUUCCKOM MPUMCHCHUU 3HaHUHU
HaIpaBJICHUS;

- c1a00 apryMeHTHPYET HayYHBbIE TOJI0KEHUS;

- 3aTpyaHsAETCS B (OPMYJIMPOBAHUH BBIBOJOB U 00OOIICHUH;

- YaCTUYHO BJIaJIC€T CUCTEMOMN CHEeMATU3UPOBAHHBIX MOHATHH.

K< s4

«HEYIOBJICTBO
PUTEILHOY
«HE 3a4TEHOY

- o0yJaromuiicss He YCBOWJI 3HAYMTEIBHOW YacTH MPOTPaMMHOTO
MaTepuaia,

- JIONyCKAaeT CYIIECTBEHHbIC OMMOKA ¥  HETOYHOCTH MpHU
paccMOTpeHHH MPOoOJIeM B KOHKPETHOM HaIlpaBJICHUH;

- HCTIBITHIBAET TPYAHOCTH B IPAKTUYECKOM NPUMEHEHUH 3HAHU;

- HE MOKET apIr'yMEHTUPOBATh HAyYHbIE TIOJIOKEHUS;

- He (JOPMYIIUPYET BHIBOJIOB U 00OOIIECHUIA.

10.4. TunoBble KOHTPOJIbHBIE 3a/1aHNS UM HHBIE MaTEpUAJIbL:
1. Bonpocs! (3agaun) amst sx3aMeHa (tabmumna 16)

Ta6mmma 16 — Boripocs! (3agaun) 111 SK3aMeHa

Ne i/t

[Tepedyens BompocoB (3a1a4) A1 SK3aMEeHA
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VY4eOHBIM IUTAHOM HE MPETyCMOTPEHO

2. Bompocs! (3a1aun) ans 3aueta / quddepeHnpoBaHHoro 3ayera (tTabuuna 17)
Tabmuma 17 — Borpocs! (3anaun) mis 3adeta / qnud . 3auera

Nen/m | Ilepeuens Bonpocos (3aaa4) ams 3aueta / iudpepeHunpoBaHHOTO 3aueTa

1. Iousarus «Mukpomnpoieccop» 1 «KMUKPOKOHTPOJUIEP». XapaKTEepHbIE 0COOCHHOCTH
MUKPOMPOIIECCOPHBIX HHPOPMAITMOHHO-YITPABIAIOMNX cucTeM. OCHOBHBIE TpeOOBaHUS,
MpeIbsABIsieMble K MUKPOKOHTPOJIIEpAM pOOOTOTEXHUUECKUX CHCTEM

2. Hcropus pa3BUTHS MUKPOKOHTPOJIIEpOB. OCHOBHBIE XapaKTEPUCTUKH MUKPOKOHTPOJLIEpA.

3. Knaccudukamus MUKpOKOHTPOJIIEPOB IO pa3psiATHOCTH HHBI JaHHBIX [TV, mo apxuTtektype
BBIUHCIIUTENHHON CUCTEMBIL, IO (PUPMEHHBIM IIaTGOpMam, MO BBITOIHAEMBIM (YHKIIHSIM.
YHuBepcanbHble MUKPOKOHTpOJUIEphL. Criennaiu3upoBaHHbIE MUKPOKOHTPOJUIEPHI.

4. CISC u RISC apxurekrypa MukpokoHTpoiepoB. Ocodennoctu CISC — koHIenuuu.
5. CISC u RISC apxutektypa MukpokoHTposuiepoB. OcooerHoctu RISC — konnenium.

6. Ilpuncronckas (¢hon Heiimana) u rapBapackas apXUTEKTypbl MUKPOIIPOIIECCOPOB.
MonudunupoBaHHas rapBap/ICKas U pacIIipeHHas rapBapAcKas apXUTEKTYPHI.

7. Tonstus «Sapoy, «CemeiictBo», «Moaenb» MUKPOKOHTpoiepa. OcCOOEHHOCTH COBPEMEHHBIX
MHUKPOKOHTPOJUIEPOB: MOJLYJIbHAsI OPraHU3alMs, 3aKPbITasi ApXUTEKTYypa, UCIOJIb30BAHNE
TUNOBBIX (YHKIIMOHAJIBHBIX NEpU(EPUHHBIX MOAYJIEH U paclIMpeHHe YHcia PeKUMOB UX
paboTHI.

8. TumoBas CTpyKTypHas cxeMa MUKPOKOHTpoJIiepa obmiero npumeHenus (yausepcaibaoro MK).
CocTaB mpoieccopHOTo SApa U U3MEHIEeMOro (DYHKIIMOHAILHOTO OJI0Ka.

9. Bb160p MUKPOKOHTpOJIJIEpA IPU MPOEKTUPOBAHUU MEXATPOHHBIX U POOOTOTEXHUUECKUX CHCTEM.

10. OcoGeHHOCTH TPOTPaMMUPOBAHUS MUKPOKOHTPOJIIEPOB U OTJIAJKHU MPOrpamMM. S3bIKH
IPOrpPaMMHPOBAHHS MUKPOKOHTpoIUIepoB. OcobeHHOCTH si3bIka C++.

11. Cucrems! cuncienus. Heno3uunoHHble ¥ TO3ULIMOHHBIE CUCTEMBI cunciieHus. [lepeBon uncen
B TIO3MLIMOHHBIX CHCTEMAax CUMCIICHUS. BhINOIHEHNE apuMETHIECKUX ONepaliii B TBOUYHON
CHUCTEME CUUCIICHUSL.

12. ®opmbl npeaCcTaBIEHUS YUCIOBBIX ITaHHBIX B MUKPOIIPOLIECCOPHBIX YCTPOUCTBAX.
[IpencraBnenune nanHbIX ¢ GUKCUPOBAHHOM M € TuTaBaroiel 3anatou. [IpencraBnenue
oTpularenbHbIX yucen. [Ipsmoii, oOpaTHBIN U TOTMOJTHUTEIBHBIN KO/,

13. DTansl NOArOTOBKY UCIIOJIHAEMON NporpamMmbl. CTpyKTypa nporpammsl Ha s3bike C++.
Jlexcuueckue OCHOBHI (a(aBuT, JeKceMbl) s3bika C++.

14. JlupexTuBsl IIpenpoleccopa u ykazanus komnwiaropy. Jupektussl #include, #define,
fasm, #endasm.

15. Tumbl gaaabx B C++. ABTOMaTHYECKOE U SBHOE MPEOOPA30BAHKE TUIIOB.

16. Onpenenenust U onucanusi 00bekToB. OnpeneneHns nepeMeHHbIX. [ To0anpHbIe U JIOKAJIbHBIE
nepeMeHHbIe. BUTOBBIE TepeMeHHbIE.
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17. MaccuBbl, CTPYKTYpbI, OOBSABICHUS, IEPSUNCTICHHS.
18. ®ynkuuu. OnpeneneHusi, OObSIBICHUS U BBI30B (PYHKIUH.
19. Koncrantsl. Llenbie, BenecTBEHHbIE, CAMBOJIbHBIE, CTPOKOBBIE KOHCTAHTHI.

20. JIBa cmoco0a 3aanusi KOMMeHTapueB. Beipakenns. 3Haku onepanuii. Y HapHble, OWHApHBIE,
TepHapHas onepamuu. [IpuopureTs oneparui.

21. Omneparopsl. IlocnenoBaTenbHO BBINOIHIEMBIE OITEPATOPHI.
22. VYcnoBHbli onepaTop. OnepaTop — NepeKIouaTellb
23. OmnepaTopsbl LIUKJIA C MPEAYCIOBUEM U C MOCTYCIOBUEM. VITepallnOHHBIN UK.

24. Omepatop 6e3ycioBHOro nepexona. Oneparop Bo3Bpara u3 pyHkiuu. Onepatop
NPUHYIUTEIHFHOTO Bhixoa. OnepaTop 3aBepIieHus TEKyIIEH HTepanny.

3. Tembl u 3agaHue A7 BBIIOIHEHUSI KypCOBOM pabOThI / BHIOJHEHHUS KYpCOBOTO MPOEKTa
(Tabnuma 18)

Ta6muma 18 — [IpuMepHBIil mepedeHsb TeM JJI BHITOTHEHUS KYPCOBOM PaOOTHI / BBITIOTHEHUS

KYpCOBOT'O MPOEKTa

No 11/ [TpuMepHBIii IepedeHb TeM ISl BBIITOJHEHHS KYpCOBOW pabOThI / BHITOTHEHUS
o/
KYPCOBOT'O IPOCKTa

Y4eOHbIM MIaHOM HE MPEyCMOTPEHO

4. Borpocs! Jy1st MPpOBEICHUSI IPOMEXYTOYHOM aTTECTAIMK MPU TeCTUpOoBaHUU (Tabmuma 19)

Ta6muma 19 — [MpumepHbIi TIepeYeHb BOMPOCOB ISl TECTOB

Ne /it [IpumMmepHBIil mepedeHb BOIPOCOB IJIsI TECTOB

1. Ionstus «Mukporporeccop» U «MUKPOKOHTPOIUIEP». XapakTepHble 0COOEHHOCTH
MHUKPOIIPOLIECCOPHBIX NHPOPMALNOHHO-YIPaBIAOMUX cucTeM. OCHOBHBIE TpeOOBaHMUS,
NpeIbsBIIsIEMbIE K MUKPOKOHTpPOJIJIEpAaM POOOTOTEXHUYECKUX CHCTEM

2. Hctopus pa3BUTHSI MUKPOKOHTPOJLIEpOB. OCHOBHBIE XapaKTEPUCTUKA MUKPOKOHTPOJLIEPA.

3. Kiaccudukanms MUKpOKOHTPOJIJIEPOB IO pa3psIHOCTH mHUHBI JaHHbIX LIV, o apxuTtektype
BBIUHCIUTENBHOM CUCTEMBI, IO (PUPMEHHBIM IIaTGOpMam, MO BBITOIHAEMBIM (YHKIIHSIM.
YHuBepcanbHble MUKPOKOHTpOJUIEphL. Criennaiu3upoBaHHbIE MUKPOKOHTPOJUIEPHI.

4. CISC u RISC apxurekrypa MEKpOKOHTpOJuiepoB. Ocobennoctu CISC — koHIenuu.
5. CISC u RISC apxutekrypa MukpokoHTposuiepoB. Ocobennoctu RISC — konnentmm.

6. Ilpuncronckas (¢pon Heiimana) u rapBap/ickast apXuTeKTypbl MUKPOTIPOLIECCOPOB.
MoaudunupoBanHas rapBapckas U paclIMpeHHast rapBapcKasi apXUTEKTYpBbI.

7. Tonstus «Sapo», «CemeiictBo», «Moenb» MUKpOKOHTpoIuiepa. OCOOEHHOCTH COBPEMEHHBIX
MHUKPOKOHTPOJUIEPOB: MOJYJIbHASI OPraHU3allMs, 3aKPbITasi ApXUTEKTYypa, UCIOJIb30BAHNE
TUNOBBIX (DYHKIIMOHAJIBHBIX MEepU(EepUHHBIX MOAYJIEH U paclIMpeHHe Yrcia PeKUMOB UX
paboThI.
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8. TumnoBasi CTpyKTypHasi cXxeMa MUKPOKOHTpoJuIepa oouiero npuMeHeHus (yausepcanbHoro MK).
CocTaB mpoIeccopHoOTo SApa ¥ U3MEHSIEMOro (PyHKIIMOHAIBHOTO OJI0Ka.

9. BbI60p MUKPOKOHTPOJUIEPA MPHU MIPOESKTUPOBAHUH MEXATPOHHBIX U POOOTOTEXHUUYECKUX CUCTEM.

10. OcobeHHOCTH MPOTPAMMHUPOBAHUS MUKPOKOHTPOJIJIEPOB U OTJIAJIKU TIPOrpaMM. S3bIKku
MIPOrpaMMHUPOBAHUSI MUKPOKOHTpOIIepoB. OcobeHHocTH si3bika CH++.

11. Cucremsl cuucnenus. Hemo3uimoHHble U MO3UIITMOHHBIE CUCTEMBI curcieHus. [lepeBoa uncen
B MMO3UIIMOHHBIX CUCTEMaX CUMCIICHUS. BhImoiHeHHEe apu(MEeTHIEeCKUX orepaluii B TBOUIHOU
CHCTEME CUUCIIEHHUS.

12. ®opMbl TpeACTaBICHUS YUCIOBBIX TAHHBIX B MUKPOIIPOILIECCOPHBIX YCTPONUCTBAX.
[Ipencrarnenune naHHBIX ¢ PUKCHPOBAHHOM U C TUIaBaromiei 3ansaroi. [Ipenacrabienne
oTpumarenbHbIX yncen. [Ipsmoii, oOpaTHBIN U TONMOJTHUTEIBHBIN KO/,

13. DTansl DOATOTOBKU UCHOIHSAEMON ITporpaMMbl. CTpyKTypa nporpaMmsl Ha sizbike C++.
Jlekcuaeckue ocHOBHI (anaBuT, Iekcembl) si3pika C++.

14. ]JlupexTuBbl Ipenpoueccopa U ykazanus koMnuwisatopy. Jupektussl #include, #define,
#asm, #endasm.

15. Tunel nanubix B C++. ABTOMaTHYECKOE U SIBHOE TPEOOPa30BaHUE TUTIOB.

16. Ompenenenus u onucanus 00beKTOB. OnpeneneHus nepeMeHHbIX. [ 100anbHbIe U JTOKAIbHBIC
NEPCMCHHBIC. butoBrie NEPpCMCHHBIC.

17. MaccuBbl, CTPYKTYPbI, OOBSBICHUS, IEPEUUCIICHHUS.
18. ®ynkiuu. OnpeneneHus, OObABICHUS U BEI30B (DYHKIIUH.
19. Koncrantsl. L{enbie, BemecTBEHHbIE, CHMBOJIBHBIE, CTPOKOBBIE KOHCTAHTHI.

20. JIBa cmoco0a 3amanusi KOMMEHTapueB. BeipakeHus. 3Haku ornepaiuid. Y HapHble, OMHApHBIC,
TepHapHas oneparuu. [I[puopurersl oneparui.

21. Omnepatopsl. [locienoBaTenbHO BBIITOJIHAEMBIE OIEPATOPBHI.
22. Ycnosuslil onieparop. Oneparop — nepeKiodareab
23. OmnepaTopsl IIMKIIA C MPEYCIOBUEM U C TOCTYCIOBUEM. VITepallmOHHbBIN ITUKII.

24. Omnepatop 6e3ycrnoBHOrO niepexoaa. Omneparop Bo3Bpara u3 pynkiuu. Omnepatop
MPUHYAUTEIHLHOTO BhIxoa. OnepaTop 3aBepileHus TeKyei HTepauu.

5. KoHTpoJIbHBIE U TTPaKTUYECKHE 3a/1a4H / 3a/1aHus 110 quciuIuimHe (Tabiuma 20)
Ta6mmma 20 — [IpuMepHBbIil mepeueHb KOHTPOJIBHBIX M MPAKTHYECKUX 3a/1a4 / 3aaHui

Neo mi/mm [TpumepHBIii TIepeYeHh KOHTPOIBHBIX U TPAKTUYECKUX 3314 / 3aTaHUI
1 PazpaboTka mporpaMMHOro reHepaTopa UMITyJILCOB Ha Oa3e KoHTpoiuiepa ATmega3?2.
2 PazpaboTka cucTeMbl ynpaBiieHHs ABUraTeJIeM MOCTOSHHOTO TOKa Ha 0a3e KOHTpoJuiepa
ATmega32.
3 Pa3zpaboTka cucTeMBI OXpaHHOW CUTHaIU3anuu 6a3e koHTpoyuiepa ATmega32.
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10.5. Meroauueckue Marepuaibl, ONPEACISAIONINE MPOLEAYPhl OLICHUBAHUS 3HAHWUW, YMEHHIA,
HABBIKOB U / WU OMbITA ACSITEIbHOCTH, XapaKTEPU3YIOIINX 3Tanbl (OPMUPOBAHUS KOMIIETEHIIH,
conepxartcs B [lonoxenusx «O TeKylleM KOHTPOJIE YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTeCTalluu
crynentoB ['YAII, oOydJaromuxcsi 1Mo mporpaMMamM BBICHIETO 00pa3oBaHus» U «O MOIYJIBHO-
PEUTHHTOBOI CHCTEME OIICHKH KadecTBa yueOHoi paboThl cTyaeHToB B ['Y AIT».

11. MeToauueckne YKazanud 1J1sd oﬁyqamumxca M0 OCBOCHHIO TMCHIUIIJINHbI

[lenbr0 MUCLUIUIMHBI SBISETCA O3HAKOMIIEHHWE CTYIEHTOB C IPHHLIMIIAMHA, METONAMH H
WHCTPYMEHTAJIbHBIMU ~ CPEICTBAMHM  pa3padOTKM M OTJIAAKH IPOrPaMMHOIO  OOecredeHus
MHUKPOKOHTPOJUIEPOB, U3y4EHHE OCOOEHHOCTEH apXHUTEKTYphl MOIYJISAPHBIX MUKPOKOHTPOJIJIEPOB,
pa3BUTHE IPAKTUYECKUX HABBIKOB IIPOrPAMMUPOBAHUS MUKPOKOHTPOJIIIEPOB.

MeToauyeckue yka3aHus AJsi 00y4al0UUXCsl 0 0CBOEHHUIO JIEKIIHOHHOI0 MaTepuaJa.

OcHOBHOE Ha3HAuY€HUE JIEKIMOHHOTO MaTephalia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKO€ U SICHOE M3JIOKEHHE ydeOHoro marepuana. HazHaueHne COBpEMEHHOM JICKIIMU B PaMKax
JUCIHUIUIMHBI HE B TOM, 4YTOOBI TMONYYHTh BCIO HWHPOPMAIMIO IO TeMe, a B OCBOCHHUU
dbyHIaMEHTANBHBIX TPOOJIEM TUCIUTIINHBI, METOJO0B HAYYHOT'O TTO3HAHMS, HOBEUIITUX JOCTHXKCHHI
HayyHOM MbIicM. B yd4eOHOM  mporecce  JIEKIMS — BBIMOTHSIET  METOIOJOTHYECKYIO,
OpraHU3aMOHHYI0 W WHGOpPMAIMOHHYIO (GyHKIHMH. JIeKIus pacKpbhIBaeT MOHSATHUHBIN ammapar
KOHKpETHOW o0iactu 3HaHus, €€ mpoOJieMbl, JaeT IIeIbHOE MPEICTaBICHHE O AUCIUILIIUHE,
MOKa3bIBAET B3aUMOCBS3b C APYTUMHU JUCIUIIIIMHAMH.

[TnanupyeMble pPe3yabTAThI IPU OCBOCHUH 00YYAOLIMMCS JICKIIMOHHOTO MaTepHUaJa:

— TMOJYYEHUE COBPEMEHHBIX, LIEIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUMN, YPOBEHb KOTOPBIX
ONPEACIISIETCA LIEJIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOM TEME;

— TIONyYeHUE OMBITA TBOPUECKON pabOTHI COBMECTHO C MPETOaBaATEIICM;

— pa3BuTHE  MpoecCHOHABHO—IEIOBBIX  KauecTB, JIIOOBM K  MpeaAMeTy |
CaMOCTOSATENIHOT'O TBOPUYECKOTO MBILIJICHUSI.

— TOSIBJICHHE HEOOXOAMMOT0 HHTEpeCca, HEOOXOUMOrO AJIsSi CAMOCTOSITENILHON paboThI;

— TOJIyYEHHE 3HAHUM O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH M TEXHUKH U O MPOTHO3E
WX Pa3BUTHsI HA OJFDKAMIIINE TOJTBI;

—  Hay4HTCS METOJIUYECKH 00pabaThiBaTh MaTepuall (BBIACIATH TJIABHBIE MBICIIU U
TMIOJIOKECHUS, IPUXOJUTH K KOHKPETHBIM BBIBOIAM, MTOBTOPSTH UX B PA3TUYHBIX (DOPMYITHPOBKAX);

—  TOJy4YeHHE TOYHOTO MIOHUMAHHS BCEX HEOOXOUMBIX TEPMUHOB U TTOHSATHH.

JIeKuMoOHHBIA ~ MaTepual  MOXET  CONPOBOXKAATHCS  JEMOHCTpaluMed  CclaioB U
WCIOJIb30BAaHUEM  pa3laTOYHOTO MaTrepuajia TMpU TPOBEACHHH KOPOTKHUX JUCKycCHid 00
0COOEHHOCTSIX MPUMEHEHHS OTJICIBHBIX TEMATHK 10 JUCIUIUIHHE.

CTpyKTypa IpeiocTaBICHUS JCKIHOHHOI0 MaTeprania:

— MOJYYEHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUM, YPOBEHb KOTOPBIX
OIPEIEIAETCS UEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHON TEME;

— TIOJYYEHHE OTIBITa TBOPUECKOM pabOThl COBMECTHO C MPEIoaBaTeseM;

— pa3BuTHE MPO(DHEeCCHOHATBLHO-EIOBBIX KAYeCTB, TIOOBU K MPEAMETY U CAMOCTOSTEITHHOTO
TBOPYECKOTO MBIIJICHUS.

— TOsIBICHUE HE0OXO0IMMOTO HHTEpEca, HEOOXOAMMOTO JIJIsi CAMOCTOSITENILHOUN PaboThI;

— MOJy4YeHUE 3HAHUN O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH U TEXHUKHU M O MIPOTHO3E MX
pa3BUTHS HA OIMKANUIITNE TOIBL;

— TIOJIyYeHHE HaBBIKOB 00paOOTKH MaTepuaja HayqdHBIX UCCIEAOBaHUH (BBIACIATH TJIABHBIC
MBICTIM M TOJIOXKEHHUS, NPUXOAUTHh K KOHKPETHBIM BBIBOJAM, MOBTOPSATH HUX B Pa3IMYHBIX
¢bopmyIHpoBKax);

— TIOJTyY€HHE TOYHOT'O TOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB U TIOHATHH.
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MeTtoanyeckue yKka3aHusi 1JIs1 00y4al0IMXCsl 110 MPOXO0KICHUIO 1a00paTOpPHBIX padoT

B xone BbimonHeHHs 1a00paTOPHBIX paboT 00YyYaroOUIHiics TOMKEH YIIIyOUTh U 3aKpENHTh
3HAHUS, IPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOW METOAMKOW U TEXHUKOW IKCIEPUMEHTA B
COOTBETCTBHMM C  KBaJU(UKAMOHHOW  XapaKTEpUCTUKOH  oOydwaromierocs.  BrinmonaHeHue
1a00paTOpHBIX pabOT COCTOMT M3 HKCHEPUMEHTAIbHO-NPAKTHUECKONW, PAacYETHO-aHAIUTHYECKOM
4acTel U KOHTPOJIbHBIX MEPOIIPUSATHIA.

BrimonnHenue 11abopaTtopHbBIX pabOT OOydJaromMMCS SIBISETCS HEOTHhEMIJIEMOW 4YacThIO
U3yYeHUs JUCLUIUIMHBL, ONpefensieMol YydeOHBbIM IIJAaHOM, M OTHOCHTCA K CpPEICTBaM,
00eCTIeYrBAaOIIUM peIICHHE CIEAYIOUINX OCHOBHBIX 33J1au y 00yJaromerocs:

— mpuobpeTeHre HaBBIKOB UCCIIEIOBAHUS MTPOLIECCOB, SIBICHUN U OOBEKTOB, H3Y4aeMbIX B
pamKax TaHHOM TUCIUIUINHBI;

— 3aKpeIUIeHME, Pa3BUTHE U JAETaau3alus TEOPETUUYECKUX 3HAHWM, MOJyYEHHBIX Ha
JCKIUSX;

— IoJIyueHHe HOBOH MH(pOpMAIMK 1O U3y4aeMOW AUCLUIUINHE;

— TNpUOOpeTeHHEe HaBBIKOB CAMOCTOSATEILHON PabOTHI C JIa0OpaTOPHBIM 00OPYAOBAaHUEM U
npubopamu.

3ananue u TpeOGOBaHMS K NPOBEAECHHUIO JIA0OPATOPHBIX PadoT

JlaGopaTtopHble  paboOThl, NPEAYCMOTPEHHBIE B JAHHOM Kypce, BBINOJHAIOTCA B
KOMIIBIOTEPHOM KJIACCE Ha MEPCOHAIBHOM KOMIIBIOTEPE C MCIOJIb30BAaHUEM NAKETOB MPHKIIATIHBIX
nporpamm IDE Code Vision AVR, Atmel AVR Studio 4, Proteus 8.1 Pro Portable.

B npouecce moaroToBku K J1abopatopHoOi paboTe HEOOXOAUMO U3YyYUTh COOTBETCTBYIOIIUE
METOAMYECKUE YKa3aHUs M IOBTOPUTH JIEKIIMOHHBI MaTrepuai, KOTOPbI OTHOCHUTCA K TeMe
paboThI.

Ilepen HauyamoM BBINOIHEHHS pPaOOTBI HEOOXOAMMO CO3JaTh OTAEIbHYK HamnKy JUis
co3JlaBaeMbIX B paboTe (paiijioB U yCTAaHOBUTH €€ B CUCTEME KauecTBe TeKyllel aupextopun. 1yt
K JJAHHOM IanKe He J0JDKEH CoJepkKaTh UMEH, HAIIMCAHHBIX KUPHILIULIEH.

B nmnpouecce BbimonHeHUs pabOThl TOJIYYEHHBIE pe3yJIbTaThl pacyéToB, JHCTUHTU
pa3pabaTbIBacéMbIX MPOrpPaMM, CXEMbl U JApYyrue paboyrie MaTephalbl JOJKHBI COXPAaHATHCA Ha
JMCKe JJIsl MX JajbHEHUIIEero UCTIONb30BaHus MPH 0POPMIICHUN OTYETA.

ITo oxoHuaHMM PabOTHI HEOOXOAUMO COCTABUTH OTUET M MOATOTOBUTHCSA K €ro 3allUTe Ha
CJIEYIOILIEM 3aHATUH.

Crpykrypa u popma oTuera o JabopaTopHoi padore
OTtuéT 0 mabopaTopHOil paboTe JOIKEH COEPIKATH:
- q)aMI/I.HI/IIO, UM U OTYCCTBO CTYACHTA, BBITIOJITHUBILICTO pa60Ty;
— HOMEp Y4EOHOU TPYIIIIHI;
— J1aTy BBIIIOJTHEHUS PaOOTHI;
— Ha3BaHUE PabOTHI;
— 1eNb paboThI;
— KpaTKyroo GOpMYIHPOBKY 3aJIlaHus Ha JabopaTopHYIO padoTy;
— OCHOBHBIE TEOpPETHUYECKHE CBeIeHUS U (OpMyIbl, HCHOJIB30BABIIMECS B IpOLECcCe
BBITIOJTHCHUS pa0OTHI;
— JINCTUHTH [IPOTpaMM, pa3paboTaHHbIE U OTJIAXKEHHBIE B IIPOIECCE BHIOTHEHUS PaOOTHI;
— CXEeMBI, pa3pabOTaHHbBIE B TIPOIIECCE BHITIOJIHEHHS PaOOTHI;
— [OpH UCIOJIb30BAHUHN HOHOHHHTGHBHOﬁ JIMTCPATYpPhbl YKa3aTb CCBLUJIKU W IPUBECTU CIIMCOK
JUTEPaTypHI;
— BeiBoibI 110 pabore.
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TpeGoBanus k opopmiieHHIO 0TYETa 0 JIA00PATOPHOI padoTe

[Ipumep odopmiieHHs THTYIBHOTO JHCTa OTUéTa 1Mo jJabopaTopHOW paboTe MpPUBEICH Ha
calTe yHMBEPCUTETAa WW.guap.ru.

[Ipu odopmiennn otuéra o JabopaTopHOM paboTe HEOOXOIUMO MPHUACPKUBATHCS
tpeboBanuit ['OCT 7.32-2017 «Otuér 0 HaydHO-UCCIIEAOBaTeNbCKOM padore. CTpykTypa H
npaBuiia 0hOpMIICHUS .

[To xaxmol nmabopaTopHOW paboTe MOMKEH OBITh MOATOTOBIEH OTYET B OyMaKHOM W B
aMeKTpoHHOM BHze. [locie 3amuThl J1a0OpaTOpHBIX PAOOT OTUETHI B OyMaXHOM BHIIE C
MIPOCTABJICHHBIMU OIICHKAMH XPaHATCS Ha Kadeape, a OTYETHI B AIEKTPOHHOH (HopMe TOIKHBI OBITh
BBUIOKEHBI B INYHOM KaOMHETE ydallerocsi Ha caiiTe yHUBEPCHUTETA.

MeToanuyeckue ykKa3aHusi JJs 00Yy4alOUIUXCH IO NPOXOXKIEHUI0 CAMOCTOSITEJIbHOMN
padoThI

B Xome BBIMOTHEHUS CaMOCTOSATEIBLHON pabOTHI, OOYYAIOMIUKCS BBIMOJHSET PabOTy IO
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJICTBE IpernojaBaTelisi, HO 0e3 ero HemnocpeACTBEHHOIO
y4acTusl.

Jns oOywaromuxcs 1O 3a04HOH ¢opme OOydeHHs, caMoCTOsiTeNbHas padoTa MOXKeT
BKJIIOYATh B CEOSI KOHTPOIBHYIO PaboTy.

B mporecce BBIOTHEHHUS CaMOCTOSITENBHON paboOThL, y oOywaromierocs (opmupyercs
1enecoo0pa3Hoe MIaHUpOBaHHWE pabovyero BpeMEHH, KOTOPOE MO3BOJIIET UM Pa3BUBATh YMEHUS U
HaBbIKM B YCBOGHUU U CHCTEMaTH3allMU NMPUOOpETaeMbIX 3HAHUI, 00eCIeunBaeT BHICOKUN YPOBEHb
yCIeBAaeMOCTH B MEPUO 00yUEHUSs, TOMOTaeT MOIYYUTh HABBIKM MOBBILICHHUS TPO(ECCUOHATILHOTO
YPOBHSI.

MeToauyeckuMi ~ MaTepualamMH,  HANpaBISIOMIMUMUA  CAMOCTOSATEIHHYIO paboty
00yJaroIuXCsl SBISIOTCS:

—  y4eOHO-METOIMYECKH MaTepHall Mo JUCHIHUILINHE,

—  METOAMWYECKHE YKA3aHHUs 1O BBIMOJHCHHUIO KOHTPOJIbHBIX paboT (i 00Yy4YaroIIUXCs 10
32049HOU (hopMe 00yUdeHUS).

MeToanuyeckne YKa3aHUAA IJIsi O0OY4YAIOIIUXCH 1O NPOXOMKACHUIO MPOMEKYTOYHOM
aTTecTaluM

ITpomesxyTouHas arTecTanus o0yyaromuxcs peaycMaTpUBaeT OLICHUBaHHE
MPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yIbTaTOB 0OydeHHs Mo aucuuruiiHe. OHa MPOBOAUTCS B
dbopme muddepeHITMPOBaHHOTO 3a4ETa.

JuddepeHurpoBanHbIi 3aueT — 3T0 (hopMa OLEHKH 3HAHWM, MOJYYCHHBIX O0YYarOIUMCS
IPU U3YYEHUM TUCLMIUIMHBI, IIPU BBIMOJIHEHUH KYPCOBBIX IPOEKTOB, KYPCOBBIX pabOT, HAay4yHO-
HCCIIEIOBATENLCKUX pabOT M MPOXOXKACHUH MPAKTHK C aTTECTALIMOHHOMN OLIEHKOW «OTIHMYHOY,
«XOPOIIO», «yIOBIETBOPUTEILHOY, «HEYIOBIECTBOPUTEIBHOY.

OneHuBaHuE 3HAaHUM U HaBBIKOB CTYJEHTOB IIPU MPOBEACHUU IPOMEKYTOUHOM aTTeCTaluu
OCYILIECTBIISICTCS B COOTBETCTBUM ¢ TpeboBanusmu [lomoxkennit «O TekymeM KOHTpOJIe
YCIIEBaEMOCTH M TMPOMEKYTOUHOU aTTecTanuu cTyaeHToB I'YAIl, obydarommxcs mo mporpammam
BbIcIIero oopa3oBaHus» U «O MOAYIbHO-PEUTUHTOBOW CUCTEME OLIEHKH KadecTBa yueOHOM paboTh
ctynentoB B ['YAIDy.



JIucT BHECEHUSI UBMEHEHHI B pab04yIo MPOrpaMMy JUCHUILITUHBI

19

Jara BHeceHus
H3MEHEHHH 1
JIOTIOTHCHUH.

Iloammce BHECHIETO
W3MCHCHHS

Conep:kaHre U3BMEHEHUH U TOMOJTHEHUN

Hata u Ne

MTPOTOKOA
3acemaHus
Kadeapol

TToxmuce
3aB.
Kadenapoi




	РАБОЧАЯ ПРОГРАММА ДИСЦИПЛИНЫ
	Аннотация
	1. Перечень планируемых результатов обучения по дисциплине
	1.1. Цели преподавания дисциплины
	1.2. Перечень планируемых результатов обучения по дисциплине, соотнесенных с планируемыми результатами освоения ОП

	2. Место дисциплины в структуре ОП
	3. Объем дисциплины в ЗЕ/академ. час
	4. Содержание дисциплины
	4.1. Распределение трудоемкости дисциплины по разделам и видам занятий
	4.2. Содержание разделов и тем лекционных занятий
	4.4. Лабораторные занятия
	4.5. Курсовое проектирование (работа)
	4.6. Самостоятельная работа обучающихся

	5. Перечень учебно-методического обеспечения для самостоятельной работы обучающихся по дисциплине (модулю)
	6. Перечень основной и дополнительной литературы
	7. Перечень ресурсов информационно-телекоммуникационной сети
	8.  Перечень информационных технологий, используемых при осуществлении образовательного процесса по дисциплине
	9. Материально-техническая база, необходимая для осуществления образовательного процесса по дисциплине
	10. Фонд оценочных средств для проведения промежуточной аттестации обучающихся по дисциплине
	11. Методические указания для обучающихся по освоению дисциплины
	Методические указания для обучающихся по освоению лекционного материала.
	Методические указания для обучающихся по прохождению лабораторных работ
	Задание и требования к проведению лабораторных работ
	Структура и форма отчета о лабораторной работе
	Требования к оформлению отчета о лабораторной работе
	Методические указания для обучающихся по прохождению самостоятельной работы
	Методические указания для обучающихся по прохождению промежуточной аттестации


