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AHHOTALIUA

Huctunnuna «lIporpaMmmupoBaHne MUKPOKOHTPOJUIEPOB» BXOIUT B BapUATHBHYIO YacTh
o0pa3oBaTeNbHON TporpaMMbl  MOATOTOBKH  oOy4arommxcs 1o crnenuansHoctH  13.05.02
«CrenuanpHble  ANIEKTPOMEXaHUYECKHUE CHUCTEMBD» HANpPaBICHHOCTh «DJIEKTPOMEXaHUUECKHE
CUCTEMBI CTICIIHAIILHBIX YCTPOUCTB U U3aenuit». Juciummna peanusyercs kadeapoit No32.

Jucuunimua HameneHa Ha — (QopMmupoBaHHME Yy  BBIIYCKHUKAa  MPOQECcCCHOHANBHBIX
KOMIIETEHLIH:

[TK-8 «crmocoOHOCTh HaxOIUTh PELICHUS] MPOEKTHBIX 3a/lad, aHAJTU3UPOBATh UX BApHAHTHI C
YU4ETOM KPUTEPHEB OIICHKU KAadeCTBa IMPOCKTHUPYEMBIX YCTPOWCTB, W3JCIHA U MEXaHH3MOB U
pealn30BbIBaTh ONTUMAJIbHBIE PEIICHUS B IPOLIECCE TPOEKTUPOBAHUS.

CopepxaHrie IUCHUIUIMHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C pPa3pabOTKOW U
OTNAAKOM MporpaMM JUisi MHUKPOKOHTPOJJIEPOB Ha s3blke mIporpammupoBanus C++, a Takxke
U3y4eHHEM 0COOEHHOCTEH apXUTEKTYpPhI MOMYISIPHBIX MUKPOKOHTPOJIIIEPOB.

[IpenogaBanue OUCHUILUIMHBI TpeAycMaTpuBaeT cienywomue (GOpMbl  OpraHu3aluu
y4eOHOro IMpoIiecca: JICKIIH, 1a00paTopHbIe pabOThI, CAMOCTOSITENbHAS pad0Ta 00yJarOIIerocs.

[TporpaMMoil AMCHUIIMHBI MPEAYCMOTPEHBI CIEAYIOIINE BHJbI KOHTPOJIA: TEKYIIHM
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXKYTOUYHAs aTTecTaus B hopme nuddHepeHImpoBaHHOTO 3a4eTa.

OO61mas TpyA0eMKOCTh OCBOEHUS IUCHUIUIMHBI COCTABISIET 3 3a4eTHHIX eqUHUIIBI, 108 yacos.

SA3b1K 00yueHUs 0 JUCHUILIMHE «PYCCKUI.



1. TlepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUILIUHE

1.1. eau npenoaaBaHusi AUCHUILIHHBI
Llenpt0 AUCHUIUIMHBI SBISETCS O3HAKOMJICHHWE CTYACHTOB C MPHUHIMIAMH, METOJaMU H
WHCTPYMEHTAIBHBIMH ~ CpPEJICTBAMU  Pa3pabOTKM M  OTJIAaJKH [POrPaMMHOTO oOecrneueHus
MHUKPOKOHTPOJIJIEPOB, M3y4YE€HHUE OCOOCHHOCTEW apXUTEKTYpPbl MOMYJSPHBIX MHKPOKOHTPOJUIEPOB,
pa3BUTHE IPAKTUYECKUX HABBIKOB MIPOrPaMMHUPOBAHUS MUKPOKOHTPOJLIEPOB.

1.2. IlepeyeHb NJIAHUPYEMBbIX Pe3y/JIbTATOB 00y4eHHUSI 110 AUCUMUILJIMHE, COOTHECEHHBIX €
IUIAHUPYEMBIMU pe3yiabTaTamu ocBoenuns OI1

B pesynabrare OCBOEHUS OUCHUIUIMHBI OOy4YaloOIIMKCA JOJDKEH 00JajaTh CIEeIyIOIIUMU
KOMIIETECHIIUSIMH :
[TK-8 «crocoOGHOCTh HAXOAUTh PEIICHUS MPOCKTHBIX 33/1a4, AHAJTTU3UPOBATh UX BaPHAHTHI C YUETOM
KPUTEPUEB OLECHKM KAuyeCTBA MPOEKTUPYEMBIX YCTPOMCTB, H3JAEIUA M MEXAHU3MOB U
peann30BbIBaTh ONTUMAJIbHBIE PEIICHUS B IIPOLIECCE TPOEKTUPOBAHUS:
3HaTh - I[PaBWIA BBIIOJHEHHUS CXEM M 4YEPTEkKEHW KOHCTPYKTOPCKOM U TEXHOJOTHYECKOU
JIOKYMEHTAIu1, 0COOEHHOCTH Pa3pabOTKU MPOrpaMMHOI0 00eCIieUeHHUS,
YMETh - TOJB30BAaThCS COBPEMEHHBIMH CPEJCTBAMU aBTOMATHU3AIlMU DPa3pabOTKU M OTIAAKU
MPOrPaMMHOT0 00eCTIeYeHUSI MUKPOKOHTPOJIIEPOB;
BJIQJICTh HABBIKAMU - Pa3pabOTKH M OTJIAJIKH MPOrPaMMHOTO OOCCIICYEHUS MHKPOIPOIIECCOPHBIX
CPEICTB KOHTPOJIS U AUArHOCTUKH;
MMETh ONBIT JEATEIBHOCTH - IO HCIOJb30BAHUID COBPEMEHHBIX CPEACTB MOJEIMPOBAHUS
MHUKPOIPOLIECCOPHBIX CPEACTB KOHTPOJIS U AUATHOCTUKH. .

2. MecTo nucuMiuInHbI B cTpykType OIl

JucnumimHa Oa3upyeTcsi Ha 3HAHUAX, paHee NPUOOPETEHHBIX OO0YyYaroIMMMCS NpU HU3YyYEHHH
CJICAYIOUIMX JUCIUIIINH:

— HudopmannoHHbIE TEXHOJIOTUY;

— Mukponpoueccopsl  MUKPOKOHTPOJLIEPHI;

— Teopust aBTOMaTH4ECKOTO yIPaBICHUSL.
3HaHMA, TIONyYCHHbIE MIPM U3yYEHHH MaTepHaja [JaHHOW JHUCHUIUIMHBL, HMMEIT Kak
CaMOCTOSATENILHOE 3HAYECHUE, TAK U UCHOJIb3YIOTCS IPU U3YUYE€HUU APYTUX JUCHUIIIHH!

— Iludpossle cucTeMs! ypaBieHus;

— DJeKTpoMeXaTpoHUKA.

3. OobeMm aucuumiannel B 3E/akageM. yac
Janubie 06 o0mieM 00beMe AUCIUIUIMHBI, TPYIOEMKOCTH OTIEIbHBIX BUAOB yueOHOUM paboThI 1O

IUCLUIUIMHE (U pacipeeeHue 3TOH TPYA0EMKOCTH 10 CEMECTpaM) MpeICTaBlIeHb! B Tabuue 1

Ta6muma 1 — O6beM U TPYJ0EMKOCTh JUCITUTIIUHBI

Bun y4eOno#t paboThl TpynoeMKOCTh 1O
Bcero
ceMecTpam
Ne7
1 2 3
O61ast TPY10eMKOCTH 3/ 108 3/108
AUCHMIINHBI, 3E/(4ac)




M3 nux uacoe npakmuueckoi 34 34
no020MoeKu

Ayoumopnbsle 3anamus, Bcero Jac., 51 ol
B mom uucne

aekuuu (JI), (dac) 17 17
[pakTHyecKkne/ceMUHAPCKHE 3aHATHS

(I13), (4ac)

nabopatopusie pabotsl (JIP), (dac) 34 34
KypcoBoii mpoekT (padota) (KIIL, KP),

(qac)

Dk3aMmeH, (Jac)

Camocmoamenwvnana paboma, BCEro 57 57
By npoMeKyTOYHOr0 KOHTPOJIS: Judod. Hudd. 3au.
3aueT, mudd. 3a4er, sk3ameH (3auer, 3ay.

Audd. 3a4, Ik3.)

4. Conepxanmne TUCUMILTHHBI

4.1. PacnpenesieHue TPYA0eMKOCTH THCIHIIIUHBI

1o pa3aejaM ¥ BUIaM 3aHSATHIA

Pazensl 1 TEMBI AUCHUILIMHBI U KX TPYIOEMKOCTH IIPUBECHBI B TAOIHUIIE 2.

Tabnuna 2. — Pa3nensl, TeMbl IUCHUTUIMHBI U UX TPYJIOEMKOCTb
Paznensl, TEMBI JUCLIMIIINHBI Jlexkuun 113 (C3) JIP KII CPC
(uac) (uac) (gac) (gac) (gac)
Cemectp 7

Paznen 1. XapakTepHbie 0COOCHHOCTH
MUKPOTPOIIECCOPHBIX HH(OPMAIIMOHHO- 2 4 6
HU3MEPUTENILHBIX CUCTEM.

Paznen 2. Tunosas cTpyKTypHas cxema
MHUKPOKOHTpOJIIEpa 00IIEero NpUMEHEeHHSI. 9 4 6
Oco0eHHOCTH MTOMYJISIPHBIX apXUTEKTYP
MHUKPOKOHTPOJIJIEPOB.

Paznen 3. Cucremsl curcnenus. @opmsl
MPECTABICHHUS YUCIOBBIX IaHHBIX B 2 4 7
MUKPOTPOIIECCOPHBIX YCTPOUCTBAX.

Paznen 4. CtpykTypa nporpaMMBbl Ha SI3bIKE
C-++. Drarsl NOATOTOBKU UCIIOIHIAEMOM 2 4 6
MPOTPAMMBL.

Paznen 5. Onpenenenust u onucaHus 3 5 3
00BeKTOB. Bripaxenns. 3HaKu oneparuii.

Paznen 6. Onepatops! si3bika C++ 2 4 6




Paznen 7. O0beKTHO-OPHUEHTHPOBAHHOE 2 4 8
[IPOrpaMMUpPOBaHHUE.

Pa3znen 8. Mukpoxontpomnepst AVR 2 4 10
cemeiictBa Mega ¢pupmer ATMEL.
Hroro B cemectpe: 17 34 57
Uroro: 17 0 34 0 57

IIpakTnyeckass NOATOTOBKA  3aKJIOYACTCSl B HEIOCPEACTBEHHOM  BBIIIOJHEHUH
00yYaromyMUCs OIpPENEICHHBIX TPYJIOBbIX (DYHKIMH, CBA3aHHBIX ¢ Oyaymied mpodeccuoHaIbHON
JEATEIBbHOCTBIO.

4.2.  Copnep:xkaHue pa3iejioB U TeM JEKIMOHHBIX 3aHATHI

COI[ep)KaHI/IC pasaciioB U TEM JICKIIHOHHBIX 3aHATHH IIPpUBCACHO B Ta6nnue 3.

Tabmuna 3 - Conepkanue pas3/iejoB U TEM JICKIIMOHHBIX 3aHATUI

Howmep
paszena

HaszBanue u conep:xkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

1

XapakTepHble 0CO0€HHOCTH MUKPOIIPOLECCOPHBIX HH(POPMALMOHHO-U3MEPHUTEIbHbIX
cuctem. [lonstus «Mukporponeccop» 1 «MUKpokoHTposuiep». OCHOBHBIE TPeOOBaHHS,
MpeabABIsieMble K MUKPOKOHTPOJUIEPaM POOOTOTEXHUUECKUX CHCTEM

Hctopus pa3BuTHsI MUKPOKOHTPOJLIEPOB. OCHOBHBIE XapaKTEPUCTUKH MUKPOKOHTPOJLIEPA.
Knaccudukanus MUKpOKOHTPOJUIEPOB 10 pa3psaHOCTH KHBL AaHHBIX LIITY, mo apxuTektype
BBIYUCIUTEIBHON CUCTEMBI, IO (PUPMEHHBIM MIaThopMam, O BHITIOTHIAEMBIM QYHKIHSIM.
YHuBepcaabHbIe MUKPOKOHTPOJUIEPH!. ClieaaIn3npOBaHHbIE MUKPOKOHTPOJIJIEPHIL.

CISC u RISC apxutekTypa MukpokoHTposuiepoB. Ocooennoctu CISC — koHIenm.

CISC u RISC apxutekTypa MukpokoHTposuiepoB. Ocodoennoctu RISC — koHnenmu.
[Ipuncronckas (hon Helimana) u rapBapackast apXUTEKTYpbl MEKPOTIPOIIECCOPOB.
MonduumpoBaHnHas rapBapJcKas U paclIMpeHHas TrapBapAcKas apXUTEKTYpBbI.

TumnoBasi cTpyKTypHasi cxeMa MUKPOKOHTPOJIJIEPA 001er0 MPpUMeHEeHHs
(yauBepcansroro MK). CoctaB po1eccopHOro sijipa U K3MEHSEMOTo (QyHKIIMOHATEHOTO
OIoKa.

Mownstus «Anpoy, «CemeicTBO», «MOICIB» MUKPOKOHTpOILIEpa. OCOOCHHOCTH
COBPEMEHHBIX MUKPOKOHTPOJUIEPOB: MOYJIbHAS OpraHU3aIHs, 3aKPhITast apXUTEKTYa,
WCTOJIb30BaHUE THITOBBIX ()YHKIHMOHAIBHBIX NEpUEPUIHBIX MOAYJIEH U PacIInpPEHUE YHCIIa
PEKUMOB UX pabOTBHI.

Br160p MUKpOKOHTpOJIIEPA MPH MTPOSKTHPOBAHUH DIIEKTPOMEXaHUIECKUX CHCTEM.
CemeiicTBO MHKpOKOHTpOJLIepoB cemeiicTBa Intel 8051, usnenus komnanuii Motorola
(68HCO05, 68HC08, 68HC11) u Zilog (Z8) , PIC-xouTpomnepsr ¢pupmer Microchip, cemeiictso
mukpokoHTposuiepoB AVR dupmer Atmel, mukpokontposuiepst STM8 u STM32 ot
STMicroelectronics, 32-paspsaroe nporeccoproe sipo ARM Cortex-M3 .

Oco0eHHOCTH ITPOTPaMMHUPOBAHUSI MUKPOKOHTPOJUIEPOB U OTJIAAKH MPOTrpaMM. S3bIKK
IPOrPaMMHUPOBAaHKsI MUKPOKOHTPOJLIepoB. OcobeHHocTH si3bika C++.

Cucrembl cunciaeHus. Hemo3nuimonHble ¥ TO3UIIMOHHBIE CHCTEMBI curcieHus. [lepeoa
YHCcel B TIO3ULMOHHBIX CUCTEMaX CUUCIeHus. BrimonHenne apudMeTH4ecknx onepanuii B
JBOMYHOW CHUCTEME CUHUCIICHHUS.

@opMBbI NpeACTABIeHUS] YUCIAOBBIX TAaHHBIX B MUKPONPOLECCOPHBIX YCTPOIiCTBAX.
[IpencraBnenne maHHBIX ¢ (PUKCHPOBAHHOM M ¢ TUIaBaromiei 3amsroii. [Ipencrasnenne
oTpuuaTenbHbIX uncel. [IpsaMoii, oOpaTHBIM U TOTIOJHUTENBHBINA KO,

CTpykTypa nporpaMmmsl Ha si3bike C++. Tanbl NOATOTOBKU UCHOJIHSIEMOIl IPOrpaMMBbl.
Jlexcuaeckne ocHOBHI (anhaBUT, TeKCEMBI) si3bika C++.

JlupekTrBEI npenporieccopa U yka3anus Komnumsatopy. Jupexktussl #include,

#define, #asm, #endasm.

Tumer naabIX B C++. ABTOMaTHYECKOE W SBHOE MTPE00pa30BaHUE THUIIOB.




OmnpenesieHus U onucaHus 00beKTOB. ONpe/elIeHUs IEPEMEHHBIX. | T00abHbIC U
JIOKaJdbHBIC IEpEMEHHbIC. BUTOBBIE MEepeMEHHEIE.
MaccuBsl, CTPYKTYPBI, OOBSBICHHS, IEPEUNCICHUSI.
Oynknuu. OnpenencHus, 00bIBICHUS U BHI30B ()yHKIIHH.
Koncranrtsl. Ilensie, BeliecTBEHHBIE, CHMBOJIBHBIE, CTPOKOBBIC KOHCTAHTHI.
JIBa crioco0a 3amaHus KoMMeHTapreB. BoipaxkeHus. 3HAKHU onepanuid. YHapHbBIE,
OMHapHEIE, TepHApPHAs oreparuu. [[pHopuTeTH omeparuii.

Onepatops! s3bika C++. TlocienoBaTeNbHO BHIMOIHIEMbIE OTIEPATOPHI.
Ycnouslii oniepatop. Oneparop — nepeKIoyaTeb
Omnepatopsl IUKIIA ¢ IPEAYCIOBHEM U € MIOCTyCIOBUEM. MITepalinOHHbIN THKIT.

Omneparop 6e3ycnoBHoro nepexona. Onepatop Bo3Bpara u3 pyHkuun. Oneparop
MPUHYIUTENBHOTO Bhixoaa. Omneparop 3aBepIIeHUs TEKYIICH HTepalnu.

NoJIMMOpHU3M

O0beKTHO-OPHEHTHPOBAHHOE MPOrPpaMMHUpoBaHue. MeToa 00beKTHO-OPHEHTHPOBAHHOM
JIEKOMITO3HUIINY KaK CrIoco0 MPeoI0IeH s CIIOKHOCTH Tiporpamm. Kitacc Kak THIT JaHHBIX,
onpenensemMpii nonb3oateneM. [punmunel OOIL: uHKanCymsAuMs, HacClIeI0BaHue,

nepudepuitHpie yCTpoiicTBa

MukpoxonTpoJsuiepst AVR cemeiictBa Mega ¢gupmbl ATMEL. CtpykrypHas cxema u
OCHOBHBIE TTapaMeTpbl MUKpOKOHTpoIuTepoB AVR cemeiictBa Mega. OcobeHHocTH siapa
MUKpOKoHTposuiepoB AVR, nmoacucreMsl BBOAa/BbiBOa. OpraHu3aiius MaMsTH,

4.3. IlpakTnyeckue (CeMMHApPCKHE) 3aHITHSA
Tembl IPaKTUUECKUX 3aHATUN U UX TPYJOEMKOCTb IIPUBE/IEHBI B Ta0NUILIE 4.

Tabmuna 4 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N Dopmsbl N3 Hux No
0 (v
- TeMbl MpakTUYECKUX IPAKTHYCCKHX TpynoemkocTs, | 1PaKTHYECKOH |pasnena
/11 3aHSITUN o (qac) HoAT0OTOBKU, JIACITAII
3aHATUA
(qac) JIAHBI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO
Bceero:
4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTh MPUBEECHBI B TAOIUIE 5.
Tabnuna 5 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
No T N3 Hux No
TOEMKOCTb, . |Ne pasnena
HaumenoBanue nabopatopHbIx padoT Py IIPaKTHYICCKOU Imgunnnn
n/n (uac) IIOJATOTOBKH, HEL
(uac)
Cemectp 7
1 | Pa3zpaboTka nmporpaMMHOTO TeHepaTopa 4 4 1-8
HMMITYJIBCOB Ha 0a3e KOHTpoJuIepa
ATmega32. Yacts 1. Pa3zpaboTka
nporpammsl B IDE Code Vision AVR.
2 | Pa3paboTka mporpaMMHOro reHeparopa 4 4 1-8
MMITYJICOB Ha 0a3e KOHTpoJUIepa
ATmega32. Yactp 2. OTi1aika mporpaMMel B
cpene Atmel AVR Studio 4.
3 | Pa3paboTka nporpaMMHOIo reHeparopa 4 4 1-8
MMITYJICOB Ha 0a3e KOHTpoJuIepa




ATmega32. Yacts 3 MoaenupoBaHue B
Proteus 8.1 Pro Portable.

4 | Pa3zpaboTKa CUCTEMBI yIIPaBICHUS 4 4
JIBUTATEJIEM ITOCTOSTHHOTO TOKA Ha 0aze
koHTpoiepa ATmega32. Yacts 1.
Paspabotka nporpammel B IDE Code Vision
AVR.

5 | Pa3paboTka cucteMsl yrpaBicHuUs 4 4
JBUraTesieM MOCTOSHHOIO TOKa Ha 0aze
koHTposepa ATmega32. Yacts 2. OTinaaka
nporpammel B cpeae Atmel AVR Studio 4.

6 | Pa3paboTka cuctemsl yrpaBieHuUs 4 4
JBUraTesieM MOCTOSHHOIO TOKa Ha 0ase
KoHTpoJuiepa ATmega32. Yacts 3
Mogenupoanue B Proteus 8.1 Pro Portable.

7 | Pa3paboTka cucTeMbl CHTHAIH3AINH 0a3e 4 4
koHTposiepa ATmega32. Yacts 1.
Pazpabotka mporpammsl B IDE Code Vision
AVR.

8 | Pa3paboTka cucteMbl cUTHaIH3AINH 0a3e 4 4
koHTposepa ATmega32. Yacts 2. OTinaaka
nporpammsl B cpere Atmel AVR Studio 4.

9 | Pa3paboTka cuctembl CUTHaJIM3alKU Ha Oaze 2 2
KoHTpoJuiepa ATmega32. Yacts 3
Mopnenuposanwue B Proteus 8.1 Pro Portable.

Bcero: 34 34

45. KypcoBoe npoexTupoBanue (padora)
Y4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO
4.6. CamocrosiTeJbHasA padoTa 00y4aIOIIUXCS
Buasl caMmocTosTeNnbHOM pabOTHI U €€ TPYIOEMKOCTh TIPUBEIEHBI B Ta0HIIe 6.

Tabmuna 6 Buasl caMmocTosTeTbHON pabOTHI M €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 7,
Bunx camocrositensHOM paboThI

qac qac
1 2 3
M3ydeHne TeOpeTHIecKoro MaTepraa 30 30

qucuuriaHbl (TO)

KypcoBoe npoextuposanue (KII, KP)

PacuetHo-rpadguueckue 3ananus (PI'3)

Brimonnenue pegepata (P)




[TonroroBka K TeKyIiemMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Homamnee 3amganue (/13)
Kontposbabie paboTsl 3a0unnkoB (KP3)
IToaroroBka K MPOMEXYTOUYHOM aTTECTALUHU 17 17
(IA)

Bcero: o7 S7

5. IlepeyeHb yueOHO-MeTOAMYECKOT0 O0ecIeYeHHs 1JIsl CAMOCTOSITEILHOM

patdoThl 00yYAKOIIMXCH MO JUCHUIIMHE (MOTYJIIO)
Y4eOHO-MeTOIMYEeCKHE MaTepHajbl UIsl CAMOCTOSTENbHON paboThl 0OydYarOMMXCsl yKa3aHbl B

mm.a. 6-11.

6. IlepeyeHb OCHOBHOI U JONOJHHUTEILHOI JIUTEPATYPHI
6.1. OcHoBHas iMTEparypa
[lepeueHs OCHOBHOM MTUTEpATypHI IPUBEACH B TabnuIe 7.

Tabnuma 7 — [lepeueHb OCHOBHOM TUTEPATypPHI

udp bubnuorpaduueckas ccpuika / URL KonnuecTBo 3K3eMILISIpOB B
aapec oubMoTeKe
(KpoMe AJIEKTPOHHBIX IK3EMILISIPOB)

VJIK 004.312.46 Jle6enes M.B. Code Vision AVR:

JI33 10CcoOHe [UIS HAYMHAIOIIUX. — M.
Jomka-XXI, 2008. — 592 c.

VJIK 621.316.544.1 EBctudeer A.B. MUKpOKOHTPOJLIIEPHI

(035.5) AVR cemeiictB Tiny u Mega ¢pupmbl

E26 ATMEL, 5-e u3n., crep. — M.:
Nznarensckuil fom «Jlogdka-XXI»,
2008. — 560 c.

YK 681.3.01(075.8) | BcraBckas, E.B.

B858 MUuKpoIpoIecCOpHbIe CpeACTBa

CUCTEM YIIPABJICHMS: KOHCIIEKT
nekiuii / E.B. Berasckas, B.U.
KoncrantnHoB — YensOuHck:
W3narensckuit nentp IOVpl'Y, 2010.
- 9l c.

ISBN 5-7038-2207-6 Boporaukos C.A. UndpopmaninoHHbIe
YCTpONCTBA pOOOTOTEXHUYECKUX
cucteM: Y4eb. mocobue. — M.: U3n-
Bo MI'TY um. H.O. baymana, 2005.
— 384 c.; un. (Po6oTorexnuka / [Tox
pen. C.JI. 3enkeBuua, A.C. FOmeHnko)
http://baumanpress.ru/books/18/18.pdf

6.2.  /lomoJHHMTeJbHAA JIUTEPATypa
[lepeueHb JONOTHUTENBHOM TUTEPATYphl IPUBE/ICH B Tabmuiie 8.



http://baumanpress.ru/books/18/18.pdf
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Tabnuua 8 — [lepevyeHb JONOTHUTEIBHOMN TUTEPATYPHI

Hludp bubmorpaduyeckas ceouika/ URL anpec KonunuecTBo 3K3eMIUISIpOB B
Ooubmuoreke
(KpoMe 3JIeKTPOHHBIX
IK3EMILISIPOB)

ISBN 978-5-16- CoBpeMeHHast aBTOMAaTHKa B CHCTEMax

005162-8 YIPaBJICHUS TEXHOJOTUUECKHUMH TPOIIECCAMU:
VYueb. noc. / B.I1. UBmun, M.IO. [Tepyxun - M.:
HUII Uudpa-M, 2013 - 400 c.
http://znanium.com/catalog.php?bookinfo=363591

ISBN 978-5- ABTOMaTHYECKHE CUCTEMBI TPAHCIIOPTHBIX
91134-980-6 cpenctB: YueOnuk / B.B. bensxos, JI.B. 3e3ronun,
B.C. Makapos, A.B. Tymacos. - M.: ®opym:
HUI] UHD®PA-M, 2015. - 352 c.
http://znanium.com/catalog.php?bookinfo=486415

7. IlepeyeHb pecypcoB HH(OPMANUOHHO-TEJTEKOMMYHHUKAIIMOHHOM CeTH
«/HTEpHET», HEOOXOAMMBIX /IJIS1 OCBOEHUS M CIIUTLIHHBI
[TepeueHs pecypcoB WH(DOPMAMOHHO-TEIICKOMMYHHUKAITMOHHON ceTH «VHTepHET», HEOOXOIMMBIX
AJI1 OCBOCHH A AVCHUIIIMHBI IPUBCACH B T3,6JH/IIIC 9
Tabmuna 9 — IlepedeHp pecypcoB MH(DOPMANMOHHO-TEICKOMMYHHUKAITMOHHON cetn «HTepHeT»,
H606XO,I[I/IMI>IX JJ11 OCBOCHUA AUCHUITIIMHBI

URL aapec HaumenoBanue

ww.guap.ru bubmuorexa ['YAII

8. IlepeuyeHb HH(POPMALMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX NMPHU

OCYIIECTBJICHHUN Oﬁpa?;OBaTeJILHOFO nmponoecca 1mo IMCIuMIlJInHe
8.1. IlepeyeHb NpPOrpaMMHOro odecneyeHust
[lepeuyeHp uConb3yeMOro NporpaMMHOro odbecredeHus npejacrasieH B Taduuue 10.

Tabnuua 10 — ITepeuens nporpaMMHOro obecrevyeHus

Ne n/mt HaumenoBanue
1 IDE Code Vision AVR.
2 Cpena otnaaku nporpamm Atmel AVR Studio 4.
3 Cucrema snexkTpoHHOTr0 MozenupoBanus Proteus 8.1 Pro Portable

8.2. Ilepeuenb HHPOPMAIMOHHO-CIIPABOYHBIX CHCTEM
[Tepeuenp ucnonb3yemMbIX HH(OPMAIIMOHHO-CIIPABOYHBIX CUCTEM MpecTaBieH B Tadnuue 11.
Tabnuna 11 — Ilepeyenb HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumeHnoBanue

He npenycmorpeno



http://znanium.com/catalog.php?bookinfo=363591
http://znanium.com/catalog.php?bookinfo=486415
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9. MarepuajbHO-TexXHHYecKasi 0a3a, He00OX0AUMAs 11l OCYLIeCTBJICHUSA

00pa3oBaTeJIbHOI0 NMpolecca Mo JUCUUIJINHE
CocrtaB MaTepHaIbHO-TEXHUYECKOM 0a3bl mpecTaBieH B Tabmuue 12.

Tabnuma 12 — CocraB MaTepraibHO-TEXHIUYECKOH 0a3bl

Homep aynuropun

Ne /it HanmeHnoBaHME COCTaBHOM YaCTH MaTEPHAIbHO-TEXHUYCCKOM Oa3bl (pm
HEOOXOIMMOCTH )
JlexumioHHas ayauTOpHs BM 21-21
KommbrorepHsIii Kinacce bBM 31-04

10. q)OHIl OLCHOYHbBIX CPEACTB 1JIsl MPOBCACHUA HpOMe)I(yTOqHOﬁ aTrecranmmn

00y4aroIuXCcs M0 JUCHUIJINHE
10.1. CocraB ¢oHIa OIICHOYHBIX CPEICTB MPUBEACH B Tabmume 13
Tabmunua 13 - CoctaB ¢oHIa OIIEHOYHBIX CPENICTB ISl IPOMEKYTOUHOM aTTeCTAIH

Bun npomexyTouHol arTecTauuu [IpuMepHBIil IepeUeHb OLIEHOYHBIX
CpEICTB
HuddepeHurpoBaHHbIN 3a4ET Cnucok BOIpPOCOB;
TecTnl.

10.2. IlepedeHb KOMIIETEHIMH, OTHOCSIIMXCS K AMCLUUIUIMHE, W JTalbl UX (OPMHUPOBAHUS B
MIPOIIECCE OCBOEHHUS 00pa30BaTEIbHOM MPOTpaMMBbI IPUBEICHBI B Ta0uile 14.

Tabmuna 14 — IlepeueHb KOMIETEHIMI C yKa3aHHEM JTamoB HUX (HOPMUPOBaAHHS B Ipoliecce
0CBOEHUs1 00pa30BaTeNbHOMN MPOrpaMmbl

Otanbl GOPMUPOBAHKS KOMIIETEHIIUN 10
Howmep cemectpa

JUCHUILIMHAM/TIPaKTHKaM B nporiecce ocBoenus OI1

[TK-8 «crocoOHOCTh HAXOAUTh PEIICHUs IPOESKTHBIX 33/1a4, AHAJTU3UPOBATh UX BapUAHTHI C YUETOM
KPDUTEpUEB OLCHKA KadecTBA IPOCKTUPYEMBIX YCTPOMCTB, M3HECIMM M MEXaHU3MOB U
peaNnu30BbIBAaTh ONTUMAJIbHBIEC PEIICHNS B IIPOLIECCE TPOCKTUPOBAHUS»

ITponsBoacTBeHHas IIPaKTHKa 1o MIOJIyYEHUIO
4 npoecCHOHANBHBIX YMEHMM M OmbITa MNpOpecCHOHATbHON
JeSITEIIbBHOCTH
7 [TporpaMMupoBaHre MUKPOKOHTPOJIIIEPOB
7 DJEKTPUUECKNE CUCTEMBI U CETU
ITponsBoacTBeHHas IIPaKTHKa 1o MIOJIyYEHUIO
8 npoeCCHOHATBHBIX YMEHHUH U OIbITa NpoQecCuOHaTbHON
JESTEIBHOCTH

10.3. B kauecTBe KpUTEPHEB OICHKH YPOBHS CHOPMHPOBAHHOCTH (OCBOCHHS) y OOyYarOIIUXCS
KOMIIETEHIIMH MPUMEHSETCs IIKajla MOIyJIbHO—PEUTHHIOBOM CHUCTEMbI yHUBepcuTeTa. B Tabmuue
15 mnpeacraBnena 100—OamibHas u  4-0ajuibHas MIKalbl JUISL OLEHKM COOPMHUPOBAHHOCTU
KOMIIETECHIIUH.
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Ta6mmma 15 —Kpurepun ornieHkn ypoBHs ChOPMHUPOBAHHOCTH KOMITETCHITHI

OrieHKa KOMIIETEHIIMH
100- .
4-6ayutbHas XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI
OayuTbHAs
IIKana
TIKaja
- oOywaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTepHal;
- YBEpEHHO, JIOTUYHO, MTOCIICI0BATEIFHO U TPAMOTHO €T0 H3JIaraeT;
- ONMUpasiCh HA 3HAHWS OCHOBHOW W JOIMOJIHUTEIBHOW JIUTEPATYpHI,
85 <K <100 COTITHOY = o om0 MPUBSI3bIBACT YCBOCHHBIE HAYYHbIE TIOJIOKEHUS C MPAKTUYECKOM
(GAUTCHOY | estTenbHOCTDIO HaIPaBJICHUS;
- yMeJIO0 OOOCHOBBIBACT U aPTYMEHTHPYET BBIIBUTAEMbIC UM UJICH,
- JIeJIaeT BBIBOABI M 0000IICHNS;
- cBOOOJIHO BJIAJICET CUCTEMOH CIIEIIMATN3UPOBAHHBIX TOHSTHIA.
- 00y4aroLIHiics TBEPIO YCBOMI IIPOTPaMMHBIN MaTepuall, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONHpasCchb HAa 3HAHHUS OCHOBHOM
JUTEPaTYPHL;
- HE JIOMYCKAET CYIIECTBEHHBIX HETOUHOCTEH;
70<K<84 (XOpotHo» - _ YBSI3BIBAET YCBOCHHBIE 3HAaHUS C MPAKTUYECKOW MeATEIbHOCTBHIO
«3aYTCHO» HaTIpABIICHHU:
- ApPTYMEHTHPYET HAyYHBIC ITOJIOKCHHSI,
- JIeJIaeT BBIBOABI M 0000IICHNS;
- BJIQJICET CUCTEMOH CIICIIMATU3NPOBAHHBIX TTOHSATHIH.
- 00yYaroIuiCs YCBOWJI TOJIBKO OCHOBHOHM MPOTrpaMMHBIA MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, OMUpasch Ha 3HAHUS TOJBKO OCHOBHOMN
JTUTEPaTYPHI;
«YIIOBIICTBO- | - JIOIyCKAET HECYIIECTBCHHBIC OIMOKH U HETOYHOCTH;
55<K<69 PUTENBHO» | - HCHBITHIBAECT 3aTPyJHEHUS B MPAKTUYECKOM MPUMEHEHUH 3HAHUI
(BAYTCHO» | HAIIPABJICHHS,
- c1abo apryMeHTUPYET HAYIHBIE TIOJI0KEHUS;
- 3aTpyAHseTcs B (OpMYJIMPOBaHUH BBIBOJIOB U 00OOIIICHHIA;
- YaCTUYHO BJIAJICET CHCTEMOM CIICIIUAIM3UPOBAHHBIX MMOHSITHH.
- oOydJarommiics HE YCBOWI 3HAYUTEIIFHOM YacTH MPOrpPaMMHOTO
MaTepuana,
«HEYIOBJIETBO | - JOMYCKaeT CYIIECTBEHHbIE OIMMOKA W  HETOYHOCTU TMpH
K<sg PUTENBHO» | PACCMOTPEHUH IIPOOJIeM B KOHKPETHOM HalpaBlIeHUH,
«HE 3aUTCHOY» | - UCIIBITBIBACT TPYTHOCTH B MMPAKTUICCKOM NTPUMECHEHUH 3HAHUN;
- HE MOKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHUS,
- He (OPMYJIUPYET BBIBOJIOB U 0000IIEHUII.

10.4. TumoBble KOHTPOJBHBIC 3aJJaHUS WA UHBIE MaTEPUAIIbI:
1. Bonpocs! (3a1aun) 1uist sk3aMena (tadsuia 16)

Tabmuma 16 — Bompocs! (3a1a4um) s 9K3aMeHa

Ne i/t

[Tepeuens BompocoB (3a1a4) AJs IK3aMeHa

Y4eOHBIM MJIaHOM HE IPETYyCMOTPEHO
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Bomnpocs! (3agaun) muis 3adera / muddepeHupoBaHHOro 3aueTa (Tabnauna 17)

Tabmuna 17 — Bonpocs! (3agaun) amns 3adera / audd. 3adera

Nen/m | [lepedenn BompocoB (3amaq) A1 3a4era / nudepeHIImpoBaHHOTO 3a4eTa

1.

9.

10.

11.

[Monsarus «Muxponpoueccop» 1 «KMHUKPOKOHTPOJIIEP». XapaKTepHbIE 0COOCHHOCTH
MHUKPOIPOLIECCOPHBIX HH(POPMALIMOHHO-YIPABIAOMUX cucTteM. OCHOBHBIE TPEOOBaHMUS,
HpebsBIIsieMble K MUKPOKOHTPOJIEpaM pOOOTOTEXHUUYECKUX CHCTEM

. Mcropus pa3BUTHSI MUKPOKOHTPOJIIEPOB. OCHOBHBIE XapaKTEPUCTUKA MUKPOKOHTPOJLIEPA.

Knaccugukanus MUKpOKOHTPOJIIIEPOB 110 pa3psIHOCTH uHbI faHHbIX L{ITY, no apxurekrype
BBIYUCIUTENILHON CHCTEMBI, 110 (PMPMEHHBIM IIaT(OpMam, MO BHITOIHIEMBIM () YHKIIHSM.
YHuBepcaibHble MUKPOKOHTPOJIIEPHL. Cielinaan3upOBaHHbIE MUKPOKOHTPOJLIEPHI.

CISC u RISC apxurekrypa MukpokoHTpoiuiepoB. Ocooernoctu CISC — konmenmumu.
CISC u RISC apxurekrypa MukpokoHTpoiuiepoB. Ocooernoctu RISC — konmenmumy.

[Tpuncronckas (¢bon Helimana) u rapBapackasi apXuTeKTypbl MUKPOIIPOIIECCOPOB.
MonudunrpoBanHas rapBapckasi 1 pacliipeHHas rapBapCcKas apXUTEKTYpPBL.

. Housarusa «Aapo», «CemeiicTBOY», «Moenb» MUKPOKOHTposuiepa. OcoOEHHOCTH COBPEMEHHBIX

MUKPOKOHTPOJUICPOB: MOJYJIbHAsI OPTaHU3aIHs, 3aKPbITasi apXUTEKTYpa, UCTIOIb30BAHUE
TUIOBBIX ()YHKIIMOHAJIBHBIX epUPEPUHHBIX MOIYJICH U PaCIIMPEHHIE YHCIIa PEKUMOB UX
paboTHhL.

TumoBas cTpyKTypHasi cCXeMa MUKPOKOHTpOJIIepa o01ero npumMenenus (yausepcaabHoro MK).
CocraB IpOIIECCOPHOTO AApa U U3MEHAEMOro ()yHKIIMOHAIBHOTO OJIOKa.

Br160p MUKPOKOHTpOILIEPA TP MPOSKTUPOBAHUHN MEXATPOHHBIX 1 POOOTOTEXHUYECKUX CUCTEM.

Oco6eHHOCTH TPOrpaMMHUPOBaHHS MUKPOKOHTPOJUIEPOB U OTJIAAKH MPOrpamm. S3bIKn
IPOTrpaMMHUPOBAaHUSI MUKPOKOHTPOJIIepoB. OcobeHHOCTH si3blka CH++.

CucreMbl CUHCIICHUS. Hemno3uinoHHbIE ¥ MO3UIIMOHHBIE CHCTEMEBI CUMCIICHUS. HepeBoz[ YHUCCII

B ITO3UIIMOHHBIX CUCTEMAaX CUHCICHUA. BpImoaHeHne apI/I(l)MCTI/I‘-IeCKI/IX onepauﬂﬁ B JBOMYHOM
CHUCTEMEC CUHUCIICHUS.

12.

13.

14.

15.
16.

17.
18.

®opMBbI IPEJICTaBICHHS YUCIOBBIX JAHHBIX B MUKPONPOLIECCOPHBIX YCTPOMCTBAX.
[IpencraBnenue qaHHbIX ¢ (PUKCUPOBAHHOM U C MiaBaroulei 3ansaToi. [lpencrasnenne
oTpuLaTeNbHbIX yKcen. [IpsMoil, 0OpaTHBIN U TONOTHUTENbHBIN KOI.

Dransl MOATOTOBKH UCMONHAEMOM nporpamMmbl. CTpyKTypa IporpaMMebl Ha sizbike C++.
Jlexcuueckue ocHOBBI (anaBuT, JeKceMbl) si3bika C++.

JIMpeKTUBBI IPENpoLeccopa U yKa3aHusl KOMIUiATopy. Jupektusel #include, #define,
#asm, #endasm.

Tunel nanapix B C++. ABTOMaTHYECKOE U SBHOE MPE0Opa30BaHUE THIIOB.

Omnpenenenus u onucanus 00bekToB. OnpeneneHus nepeMeHHbIX. [ 100abHbIe U JTOKATbHBIC
nepeMeHHble. BUTOBBIE TTepeMEHHBIE.

MaccuBbl, CTPYKTYpbI, OOBSIBICHUS, IEPEUUCTICHHS.

(DYHKI_II/II/I. OHpCI[eJ'IeHI/IH, OOBSIBIICHHS U BHI30B q)yHKL[I/II/I
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19.
20.

21.
22.
23.
24.

KoHcTaHTHL I_ICJIBIG, BCIICCTBCHHBIC, CUMBOJIbHBIC, CTPOKOBBIC KOHCTAHTHI.

JlBa cnoco0a 3a1anusi KOMMeHTapueB. Boipaxkenus. 3Haku onepauuii. Y HapHble, OMHApHBIE,
TepHapHas onepauuu. [IpuoputeTs! onepamnuii.

Omneparopsl. [TocnenoBareabHO BBIMIOIHSAEMbIE OTIEPATOPHI.
VYcnoBublii oneparop. Oneparop — NepexIoyaTelib
Omnepartopsl LIUKIIA C TPEIYCIOBUEM U C TIOCTyCIOBUEM. VTepallMOHHBIH HUKIL.

Omneparop 6e3ycnoBHoro nepexoaa. Oneparop Bo3Bpara u3 pynkuun. Oneparop

IPUHYAUTEIBHOrO BbIXoJa. OnepaTop 3aBeplleHUs TEKYILEH UTepaiu.

3.

Tembl ¥ 3amaHue Ui BBIMOJHCHUS KYPCOBOW pabOThI / BBIMOJHEHHS KYpCOBOTO IPOEKTa
(Tabmuma 18)

Tabmuna 18 — IlpumepHBIil TIepedeHb TeM JIsS BBIMOJTHEHHS KypPCOBOW pabOThI / BBITOIHEHUS

KypCOBOTO TIPOEKTa

No 11/ [TpuMepHBIii IepeYeHb TeM ISl BBITOJIHEHHS KYPCOBOW PaOOTHI / BBITOTHEHHS
°n/n
KypCOBOT'O IPOEKTa
Y4eOHBIM MJIAHOM HE IPEIYyCMOTPEHO
4. Borpocsl 7151 TPOBEIICHHS IPOMEKYTOUHOM aTTeCTAIlMU TPH TecTUpoBaHuu (Tadmuia 19)
Tabmuna 19 — [IpumepHBbIii IepedeHb BOIIPOCOB ISl TECTOB
Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
1. TonsTtus «Muxpomnporeccop» U «KMUKPOKOHTPOJIEP». XapaKTepHbIE 0OCOOCHHOCTH

MHUKPOIPOILIECCOPHBIX NH(OPMALIMOHHO-YTIPABISAIOUINX cucTeM. OCHOBHBIE TpeOOBaHMs,
HpeabsBIsieMble K MUKPOKOHTPOJIJIEpaM pOOOTOTEXHUUYECKUX CHCTEM

. I/ICTOpI/IH Pa3BUTHA MUKPOKOHTPOJIJIICPOB. OcHoBHBIC XapaKTCPUCTUKU MUKPOKOHTPOJIJICPA.

Knaccugukaius MUKpOKOHTPOJIJIEPOB O pa3psIHOCTH MUHbI faHHbIX L{ITY, no apxurekrype
BBIYUCIIUTENLHON CHCTEMBI, 110 PUPMEHHBIM IJIaT(opMam, Mo BHITOIHIEMBIM () YHKIIHUSM.
YHuBepcaibHble MUKPOKOHTpOJIIEphl. ClielMaTu3upOBaHHbIE MUKPOKOHTPOJIIEPHI.

CISC u RISC apxurekrypa MukpokoHTpoiuiepoB. Ocooerroctu CISC — konmenmmy.
CISC u RISC apxurekrypa MUKpoKOHTpouiepoB. OcoberrocTr RISC — konmenmumy.

[Ipuncronckas (¢pon Helimana) u rapBapjckasi apXUTEKTYpbl MUKPOIIPOLIECCOPOB.
MonudunrpoBaHHas rapapjckas U pacIiipeHHas rapBap/cKas apXUTEKTyphI.

. [Tonsatus ((H,[[pO)), <<CCMGIZCTBO>), «Moaenb» MHUKPOKOHTPOJIIICpA. OcobeHHOCTH COBPCMCHHBIX

MHUKPOKOHTPOJUIEPOB: MOJYJIbHAsl OPraHU3aIMsl, 3aKphITasi apXUTEKTypa, UCTIOIb30BAHUE
TUINOBBIX (P)YHKIMOHAIBHBIX MepruepUHHBIX MOAYJIEH U paclIMpeHe Yucia peKUMOB UX
paboTHI.

TunoBas cTpykTypHas cxeMa MUKPOKOHTpoJIiepa od1iero npumeHeHus (yauepcaibHoro MK).
CocraB MpoIECCOPHOTO SIpa U U3MEHIEMOT0 (PYHKITMOHAITHHOTO OJI0KA.
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9. BbI60p MUKPOKOHTpOJLIEpA ITPU MPOSKTHPOBAHUN MEXATPOHHBIX M POOOTOTEXHUYECKHX CUCTEM.

10. OcobeHHOCTH MPOTrPAMMHUPOBAHUS MUKPOKOHTPOJIEPOB M OTIAAKH IPOTpaMM. SI3bIKU
IPOrpaMMHUPOBAHUS MUKPOKOHTPOJLIepoB. OcoOeHHOCTH si3bika C++.

11. CucTeMbl CUMCIIEHHS. HCHOSI/IHI/IOHHBIC U IMO3UIMOHHBIC CUCTEMbI CUMCIICHHA. HepeBoz[ YHUCCII
B MMO3UIITMOHHBIX CUCTEMaX CUUCIICHUSI. Brimonnenue apI/I(l)MeTI/I‘ICCKI/IX onepauﬂﬁ B I[BOPI‘IHOﬁ
CHCTEMEC CUHUCJICHUS.

12. ®opMmsbl peaCTaBICHHS YHCIOBBIX JAHHBIX B MUKPOIIPOLIECCOPHBIX YCTPOMCTBAX.
[IpencraBienue naHHBIX ¢ GUKCUPOBAHHOMN U ¢ MiaBaroiei 3amsroil. [IpencraBnenne
OTpHIATENbHBIX yucen. [IpsmMoii, 0OpaTHBIN U JOMOTHUATEIBHBINA KOI.

13. DTtamnbl MOATOTOBKH UCHOJHIEMOH porpammbl. CTpyKTypa MporpaMMsl Ha si3bike C++.
Jlexcuueckue ocHOBHI (ayipaBuT, JIEKCEMBI) si3bika C++.

14. JlupexkTuBbl IpernpoLeccopa 1 ykazanus komnuisatopy. lupexktussl #include, #define,
#asm, #endasm.

15. Tuns! ganaeix B C++. ABTOMaTH4YECKOE U SIBHOE MTPEOoOpPa30BAHKE TUIIOB.

16. Omnpenenenus u onucanus 00beKTOB. OmpeieNieHus NepeMeHHbIX. [ JT00aIbHBIE U JTOKAJIEHBIC
MIepEMEHHbBIE. BUTOBBIE IEPEMEHHBIE.

17. MaccuBsl, CTpYKTYpbl, 0OBSABICHUS, IEPEUUCTICHUSL.
18. ®yukuuu. Onpenenenus, 00bIBICHUS U BbI30B (DYHKIUH.
19. Koncrantsl. L{enbie, BelecTBEHHBIC, CHMBOJIBHBIC, CTPOKOBBIC KOHCTAHTHI.

20. [IBa cmoco0a 3agaHusi KOMMEeHTapueB. Beipaxenus. 3HaKu onepaiuii. Y HapHble, OWHAPHEIE,
TepHapHas orneparuu. [IpropuTeTs oneparuii.

21. Omeparopsl. IlocienoBarenbHO BHITIOTHIEMBIE OTIEPATOPHI.
22. YcnoBHEIH oneparop. Oneparop — mepexrovaresb
23. Ormepatopsl IIUKJIA ¢ IPEIYCIOBUEM H C TTOCTYCIIOBUEM. MTepalimOHHBIN THKIT.

24. Omeparop 6e3yciioBHOTO iepexoa. Omeparop Bo3Bpara u3 GyHkImu. OmnepaTop
MPUHYAUTETHHOTO BhIX0Ja. OnepaTtop 3aBepilieHus TeKYyIeH UTeparim.

5. KoHTpobHBIE M IPAaKTHUYSCKHE 3a/1a4H / 3aaHus 10 quctuiuinie (tadmumna 20)
Tabnuna 20 — [IpuMepHBbIi IepeYeHb KOHTPOJIBHBIX U MPAKTUYECKUX 3a/1a4 / 3a1laHui

Ne i/m [IpumepHBIii TepedeHb KOHTPOIbHBIX U MPAKTUYECKUX 3a71a4 / 3aJaHui
1 PazpaboTka mporpaMMHOro renepaTopa UMIyJIbCcoB Ha Oa3e koHTpoiuiepa ATmega32.
2 PazpaboTka cuctembl ynpaBiieHHsI ABUraTeJIeM OCTOSHHOTO TOKa Ha 0a3e KOHTpoJuIepa
ATmega32.
3 Pazpabotka crctemMbl 0OXpaHHOW cHrHanmu3amnuu 6asze kouTpoiuiepa ATmega32.

10.5. Meromuveckne MaTepHallbl, ONPEACISAIONINE IMPOIEAYPhl OICHUBAHUS 3HAHWH, yMEHUH,
HaBBIKOB U / WM OIBITA JAEATENIbHOCTH, XapaKTEPU3YIOLINX 3Tarbl (OPMUPOBAHUS KOMIIETEHIINH,
conepxarcs B [lonoxeHnsax «O TekynieM KOHTPOJIE YyCIEBAEMOCTH U IPOMEKYTOUHOM aTTECTAllNH
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crynentoB ['YAII, oOydarommxcss mo mporpaMmaM BbIciiero oOpazoBanusi» u «O MOIYJIBHO-
PEUTHHTOBOM CHCTEME OLICHKH KauecTBa yueOHOM paboThl cTyaeHToB B ['Y AlDy.

11. MeToauyeckue yKazaHmusl JJ1s1 00y4AIOIIMXCS 110 OCBOECHUIO AU CIUIINHBI

Lenpro AMCHUIUIMHBL SIBISICTCS O3HAKOMIIGHHE CTYJIEHTOB C NIPHUHIMIIAMHU, METOJAAMH U
UHCTPYMEHTAJIBHBIMH ~ CpPEJICTBAMU  Pa3pabOTKM M OTJIAaJKH [POrPaMMHOTO oOecreueHus
MUKPOKOHTPOJUIEPOB, M3YYCHHE OCOOCHHOCTEW apXUTEKTYphl MOMYJISPHBIX MHUKPOKOHTPOJLIEPOB,
pa3BUTHE MIPAKTHYECKUX HABBIKOB MIPOrPaMMHUPOBAHUS MUKPOKOHTPOJLIEPOB.

MeTtoauyeckue ykasaHusi A1 00y4ar0IIUXCH M0 0CBOCHHUIO JIEKIIMOHHOI0 MaTepuaJjia

OcHOBHOE Ha3Hau€HUE JIEKUMOHHOI'O MaTepuajla — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
ri1yOOKoe M SICHOE M3JI0’KeHHe yuyeOHoro marepuana. HazHaueHne COBpEMEHHOM KUK B paMKax
JUCHUTUTMHBL HE B TOM, YTOOBI MOJYyYUTh BCIO HWHPOPMALMIO IO TEME, a B OCBOCHHU
(byHaaMeHTaIbHBIX IPOOIEM AUCHUILIMHBI, METOAO0B HAyYHOI'O MMO3HAHMS, HOBEHIINX JTOCTUKEHUHN
Hay4HOH  MpIcmu. B ydeOHOM  mpomecce  JI€KIHMS — BBIIOJHAET — METO0JIOTUYECKYIO,
OpPraHU3allMOHHYI0 M HMH(OpManuoHHYI (GyHKIMH. JIeKuus packpblBaeT MOHSATUHHBINA ammapar
KOHKpPETHOH 00JlacTH 3HaHudA, €€ npoOJeMbl, NAeT LEJIbHOE IPEICTaBICHUE O JUCLUIUIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMCs JIEKIIMOHHOTO MaTepuaa;

— TIOJyYEHHE COBPEMEHHBIX, LIEJOCTHBIX, B3aMMOCBA3aHHBIX 3HAHUI, YPOBEHb KOTOPBIX
OIIpEEIIAETCS LIEJIEBOM YCTAHOBKOM K KaX101 KOHKPETHOH TEME;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATEIEM;

— pa3BuTHE  NPO(PECCHOHANBHO—JENIOBBIX  KauyecTB, JIIOOBM K  INpeaAMeTy U
CaMOCTOSITEJIBHOTO TBOPYECKOT'O MBIILIJICHUS.

— TosiBJIeHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXOAUMOTO ISl CAMOCTOSITEIbHON PabOThI;

— TOJy4YeHHE 3HAHUIl O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKH U TEXHUKU M O IIPOrHO3E
UX pa3BUTHUS Ha OIM>KalIINe robl;

— HayyuTcsd METOAMYEeCKH oO0pabaTbiBaTh Marepuan (BBIACIATh IJIABHBIE MBICIH U
MOJIOKEHUS, TPUXOANUTH K KOHKPETHBIM BBIBOJIaM, ITOBTOPATH X B PA3IMUHBIX (POPMYIUPOBKAX);

— TOJy4YyeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JlekuMOHHBI ~ MaTepuall MOXKET  CONPOBOXKAATHCSA  JIEMOHCTpaUMed  CIIalloB |
UCTOJIb30BAaHUEM pa3aTOYHOTO MaTepuaja NpU TPOBEJCHUM KOPOTKHUX JAUCKyccHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/AIETbHBIX TEMATHUK I10 TUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKINOHHOIO MaTepuaa:

— TMOJY4YeHHE COBPEMEHHBIX, LIEJOCTHBIX, B3aMMOCBS3aHHBIX 3HaHHUH, YpOBEHb KOTOPBIX
OIIPENENACTCS LEJIEBON YCTAHOBKOM K KaXK10i KOHKPETHOMN TEME;

— TOJY4YEeHHE OIbITAa TBOPUECKON PabOTHI COBMECTHO C MPENOJaBaTEIIEM;

— pa3BuTHE NPO(ECCHOHATBHO-EIOBBIX KAUeCTB, JIIOOBU K MPEIMETY U CaMOCTOATEIBHOTO
TBOPYECKOTO MBIIICHUS.

— MOsIBIIEHUE HEOOXOAMMOT0 HHTEpeca, HE0OX0AMMOTO JJIsi CAMOCTOSITEIbHON pabOTHI;

— MOJy4YeHHE 3HAHUIl O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU U TEXHUKHU U O TIPOTHO3E UX
pa3BUTHS Ha OM>Kaiime roasl;

— TOJy4YeHHE HaBBIKOB 00paOOTKH MaTepualia HayuyHbIX UCCIeI0BaHUH (BBIAENATH IJ1aBHbIE
MBICIM U TIOJIO)KEHHUS, INPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH WX B Pa3iIMYHBIX
bopMynupoBKax);

— MOJIy4YeHHE TOYHOTO TTOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHHA.
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MeTtoauyeckue ykazaHusi A1 00y4aroIUXcs M0 MPOXO0KACHUIO JJAa00PaTOPHBIX padoT

B xozne BbImoOJHEHHUs 1a00PaTOPHBIX PabOT 00YYArOIIUIACS JOJKEH YIIIyOUTb U 3aKpENHTh
3HaHMSI, IPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHON METOJUKON M TEXHUKOW IKCIIEPUMEHTA B
COOTBETCTBUM C  KBaJM(HUKAIMOHHON  XapaKkTEepUCTHKOW  oOywaromerocs.  BwimonmHenue
7a00paTOpHBIX PabOT COCTOMT W3 SKCHEPUMEHTAIBHO-TPAKTHUECKOM, PacUeTHO-aHAIUTHUECKOM
4acTeH U KOHTPOJIBHBIX MEPOIPUATHH.

Beinonnenue mabopaTtopHbeIX paboT oOydaroUMMcs SIBJISETCS HEOThEMJIEMOM 4YacThbiO
U3y4eHMs] JAMCLUUIUIMHBI, OIpeAesieMoll ydyeOHbIM IUIAHOM, W OTHOCHTCA K CpEICTBaM,
o0ecreynBaroIUM pelIeHue CIeIyIOIUX OCHOBHBIX 33/1a4 y 00y4aromerocs:

— NPHOOpPETCHHE HABBIKOB MCCIICIOBAHUS MPOIECCOB, SIBJICHUH U OOBEKTOB, H3Y4aEeMbIX B
paMKax JaHHOW JUCIUTUTUHBI;

— 3aKpeIuicHHe, pPa3BUTHE U JCTalU3allds TCOPETHUSCKUX 3HAHUWM, IOJyYCHHBIX Ha
TICKITUSX;

— TOJIyueHHE HOBOW MH(OpMAIMH [0 U3y4aeMOH JTUCIUILINHE,

— MPHOOpPETCHHE HABBIKOB CAMOCTOSATEIBHOM paOboThI ¢ Ta0OPAaTOPHBIM 00OPYAOBaHUEM H
puOOpaMHu.

3ananue u TpeOOBaHUA K NPOBEACHUIO J1a00PATOPHBIX padoT

Ha6opaT0pHLIe pa6OTbI, NpeaAyCMOTPCHHBIE B  JaHHOM  KYPCC, BBIIIOJIHAKOTCA B
KOMITIBIOTCPHOM KJIACCE€ Ha MNCPCOHAIIBHOM KOMIIBIOTEPC C HCIIOJIB30BAHHUEM IMAKCTOB MPUKIAIHBIX
nporpamm IDE Code Vision AVR, Atmel AVR Studio 4, Proteus 8.1 Pro Portable.

B niporiecce moAroToBKH K JIabopaTOpHOU paboTe HEOOXOAUMO U3YYHTh COOTBETCTBYIOIINE
METOANYCCKUC YKA3aHUA U IIOBTOPUTH J'IeKI_II/IOHHHﬁ MaTcpual, KOTOpLIﬁ OTHOCUTCA K TEMC
paboThL.

Hepezl Ha4dyaJIOM BBbIIIOJIHCHUA pa6OTLI H606XO,Z[I/IMO CO3aTb OTACIIbHYIO TMAaIKy It
co3/laBaeMbIX B paboTe (ailyioB U yCTaHOBUTH €€ B CUCTEME KauecTBe TeKyllel aupexkropuu. [yt
K ,I[aHHofI IManKe HE JOJDKCH COACPIKATh I/IMéH, HaITMCaHHBbIX KPIpPIJ'IJ'IPH.IefI.

B nponecce BbimoigHeHUs pabOThl MOJIYYEHHBIE pE3yNbTaThl PACYETOB, JHMCTUHTH
paSpa6aTI>IBaeMLIX nporpamMm, CXEMbl U JpYyruc pa60qI/Ie MaTepHrajibl NOJDKHBI COXPAHATHBCS Ha
JIMCKE JIJISl UX NabHEUIIETO UCTIOIH30BaHUs TPY 0POPMIICHUU OTYETA.

Ilo oxoH4aHuU pa60TBI H606XO,I[I/IMO COCTaBUTh OTYET U IIOATOTOBUTHCA K €ro 3alIuTEC Ha
CIIEIYIOIIEM 3aHSATHH.

Crtpykrypa u ¢popma oT4eTa 0 1a060paTOPHOIi padoTe
OTtuét 0 mabopaTtopHOit paboTe AOIKEH CONIEePKATh:
— (haMHITHIO, UMS M OTYECTBO CTYJEHTA, BHIMIOJHUBIIETO PaboTy;
— HOMep y4eOHOU TpYIIIbI;
— JIaTy BBITIOJIHEHUS paOOTHI;
— Ha3BaHUeE paboThI;
— 11eJIb pabOoTHI;
— KpaTKyro GopMyTUpOBKY 3aJaHUs Ha TaOOPaTOpHYIO padoTy;
— OCHOBHBIE TEOPETUYECKHE CBEACHHS H (OPMYIbI, HCIOIB30BABIIMECS B TIpOIlEcce
BBITIOJTHEHHSI paOOTHI;
— TUCTUHTH MPOTPaMM, pa3pabOTaHHBIE U OTIAKEHHBIE B MPOIECCE BHITIOJIHEHUS paOOTHI;
— CXeMBbI, pa3paboTaHHbBIE B MPOIIECcCe BHITIOTHEHHS paOOTHI,
— TIpU MCTIOJIb30BAaHUU JOTIOTHUTEIHHOW JUTEPATYPhl YKa3aTh CCHUIKM W TIPUBECTH CITHCOK
JTUTEPaTyPHL;
— BreiBogiBI 110 padore.
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TpebGoBanus k 0popMIICHHIO 0TYETA 0 JIA0OPATOPHON padoTe

[Ipumep odopMmieHUsT TUTYJIBHOTO JIUCTa OTYETA MO JabOpaTOpHON padoTe MpHUBEIACH Ha
calTe yHUBEPCUTETa WW.Zuap.ru.

[Ipu odopmiennn otuéra o mnabopaTOpHON paboTe HEOOXOAMMO MPUICPKHUBATHCS
tpeboBanuit ['OCT 7.32-2017 «Ot4y€r 0 Hay4dHO-HCCIIEHOBATENbCKOM padore. CTpykrypa U
npaBuiIa OQPOPMIICHHS.

[To xaxmol nmabopatopHOd paboTe NOHKEH OBITh MOATOTOBJICH OTYET B OyMaKHOM U B
anekTpoHHOM Buje. [locie 3amuThl 7a00paTOPHBIX PAa0OT OTYETHI B OyMa)KHOM BHIE C
IPOCTABJICHHBIMH OIICHKAMU XPaHTCS Ha Kadenpe, a OTYETH B SIIEKTPOHHON (pOpMe JOIKHBI OBITh
BBUIOXKEHBI B INYHOM KaOMHETE yJaIerocst Ha caiiTe YHUBEPCUTETA.

MeTtoanyeckue ykKa3aHusl AJdsl O0YYaIOLIUXCHl MO MPOXOXKIEHHI0 CAMOCTOSITebLHOM
padoThI

B xone BBITONHEHUS CaMOCTOSITENIBHOM paOOThl, OOYYaIOIIMNCS BBHITOJHAECT PadOTy IO
3aJJaHUI0 U TIPU METOJIMYECKOM PYKOBOJCTBE IpEmoiaBareis, HO 0e3 ero HernocpeiICTBEHHOTO
y4acTusl.

Jiis  oOydaromuxcsi 1Mo 3ao4Hoil (popme 0OydeHHs, CaMOCTOSITeNIbHAsS paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mnporecce BBINMONMHEHHS CAaMOCTOSTENBHOM paboThl, y oOywaromierocs (opMupyercs
1enecoo0pa3Hoe MIaHUPOBaHUE Padouero BpeMEeHU, KOTOPOE MO3BOJSET UM Pa3BUBATh YMEHUS U
HABBIKM B YCBOCHHH M CUCTeMAaTHU3allMi IpUOOpeTaeMbIX 3HaHUH, 00ecrieunBaeT BEICOKUN YPOBEHD
yCIIeBAaEMOCTH B MepHOJ 00yUeHHs, IOMOTaeT MOMYYUTh HABBIKK MOBBIIICHUS TPOGECCHOHATBHOTO
YPOBHSI.

MeToauyecKUMH  MaTepualiaMHi,  HalpaBJISIOIMIAMHA  CAaMOCTOSITEILHYIO  paboTy
00yJarouuxcs SBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— MCTOAUYCCKHEC YKa3aHHA 10 BBIIOJHCHUIO KOHTPOJBbHBIX pa60T (I[J'ISI 06y11a}01111/1xca 110
3a04HOM (hopme o0yueHus).

Mertoauyeckue ykazaHuUsl JJIsi O0y4aroIIUXCH IO TPOXOKACHUIO NPOMEKYTOUYHOMH
arrecTauMu

IIpomexyTouHas aTTecTauus oOyyaromuxcs IpeyCMaTpUBaET OLICHUBAHUE
MIPOMEXYTOUHBIX M OKOHYATENbHBIX PE3yJIbTaTOB OOyueHus mo aucuuiuinHe. OHa IpoBOAUTCA B
dopme nudpepeHIMPOBaAHHOTO 3a4ETA.

HuddepenurpoBaHHblil 3a4eT — 3T0 (popMa OLEHKU 3HAHWM, MOTYYEHHBIX OO0y4YaroLUUMCs
OpU U3YYEHUH AMCLUIUIMHBI, NPU BBIIOJHEHUU KYPCOBBIX MPOEKTOB, KYpCOBBIX PabOT, HAyYHO-
HCCJIEIOBATENBCKUX PA0OT M MPOXOXKACHUU MPAKTHUK C ATTECTAIlMOHHOM OLIEHKOH «OTIMYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIBHOY.

OneHnBaHue 3HAHUM M HAaBBIKOB CTYAECHTOB IPU MPOBEACHUH NPOMEXKYTOUHOW aTTeCTallun
OCYILECTBIISIETCSI B COOTBETCTBUH ¢ TpeboBaHusiMu Ilonoxenuit «O TekymeM KOHTpoJe
yCIIEBaEMOCTH M MPOMEXKYTOUHOH arrectanuu cryneHToB 'Y AII, oOydaronmxcsi o mporpaMmam
BbIcIIero o0pa3zoBaHus» U «O MOIYIbHO-PEHTHHIOBOM CHCTEME OLIEHKH KauecTBa yueOHOU padoThI
cTyneHToB B ['YAIDy.
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JlaTta BHECEeHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

IToanuce BHECHIETO
W3MEHEHMUS

ConepxkaHre U3MECHCHHUH W JOTIOTHCHHMH

Jara u Ne

MPOTOKOJIA
3aceaHus
Kadeapb

Iommuce
3aB.

kadenpoi




