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AHHOTaUA

HucuuruinHa «IIporpaMMupoBaHre MHUKPOKOHTPOJIEPOB» BXOAUT B 00pa3oBaTEIbHYIO
IporpaMMy BBICIIErO O0Opa30BaHUS — IpOrpaMMy crenuanutera no cnenuanbHoctu 13.05.02
«CrienuanbHble JIEKTPOMEXaHUYECKUE CHCTEMbl» HAlpPaBIEHHOCTH «DJIEKTPOMEXaHUUYECKUE
CHCTEMBI CIeIMAIbHBIX YCTPOMCTB U u3Aenuiiy. Jucuummna peanusyercs kadeapoit «Ne32».

JlucuuiuinHa HaueseHa Ha (GOpMHUPOBAHUE Y BBIITYCKHHUKA CIEIYIOUIMX KOMIIETEHIIUH:

[1IK-1 «CnocoOHOCTh MPUHUMATh YYacTHE B NMPOCKTUPOBAHUH SJICKTPOTEXHUYECKHX U
JJIEKTPOIHEPIeTUYECKUX  YCTPOMCTB, CHELMANbHBIX  JJIEKTPOMEXaHMYECKHMX CHCTEM B
COOTBETCTBUM C TEXHUYECKMM 33JaHHEM U HOPMATUBHO-TEXHUYECKON JOKYMEHTALMEH,
co0uIr01as pa3IMyHble TEXHUUECKUE, YHEProd(PPEKTUBHBIE U IKOJIOTMUECKHE TPEOOBAHUS»

IIK-2 «CnocoOHOCTh y4yacTBOBaTh B KOHCTPYMPOBAHHHM 3JCKTPOTEXHUYECKHX U
JIEKTPOIHEPreTUUECKUX YCTPOUCTB, CHEIHUATIBHBIX TEKTPOMEXaHUUYECKUX CUCTEM»

I[IK-4 «CnocoOHOCTh ydacTBOBaTh B  OKCIUIyaTallid  JJEKTPOTEXHHUUYECKUX U
JIEKTPOIHEPIeTUUECKUX YCTPOHCTB, CHIELMATIBHBIX IEKTPOMEXAHUUECKUX CUCTEM»

ConepxaHue NUCIHUILIMHBI OXBAaTBIBAET KPYI' BOIPOCOB, CBS3aHHBIX C pa3pabOTKOW U
OTJIaJIKON IporpaMM Juisi MUKPOKOHTPOJUIEPOB Ha s3bIke IporpamMmupoBanus C++, a Takke
U3Y4YEHHEM OCOOEHHOCTEHN apXUTEKTYpPbI MOIMYJIIPHBIX MUKPOKOHTPOJIEPOB. .

[IpenonaBanre IUCHMIUIMHBI IpelycMaTpUBaeT cleayromue (OopMbl OpraHU3aLuu
y4eOHOro IMpoIiecca: JICKIIH, 1a00paTopHbIe pabOThI, CAMOCTOSITENIbHAS Pab0Ta 00YJAFOIIETOCH.

[IporpaMMoil JUCHMIIIMHBI MPEIyCMOTPEHBI CIENYIOIME BHUIbl KOHTPOJS: TEKYILUH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTanus B hopme nudHepeHInpoBaHHOTO 3a4eTa.

OOwiast TpyAOEMKOCTh OCBOCHMS IMCLUIUIMHBI COCTaBiseT 4 3ayeTHbIX eAuHulbl, 144
yaca.

SI3pIK 00yUEHUS 110 TUCHUIIIIMHE «PYCCKUI».



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO AUCIUIUIMHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
[lenpt0 OUCHUIIIMHBI SBISIETCS O3HAKOMJICHHE CTYJICHTOB C TPHUHIIMIIAMHU, METOJaMU |
WHCTPYMECHTAILHBIMA CPEJICTBAMHU pa3padOTKH W OTJIAJAKH MPOTPAMMHOTO OOeCTeueHUs

MUKPOKOHTPOJIJIEPOB, n3y4yeHue 0COOEHHOCTEMH APXUTEKTYPBI MONYJIIPHBIX
MUKPOKOHTPOJUIEPOB, pa3BuUTHE MIPaKTUYECKUX HAaBBIKOB porpaMMHUpOBaHUS
MUKPOKOHTPOJIJIEPOB.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH

00pa3oBaTEeNBbHBIX OTHOIICHHH, 00pa30BaTENLHOI MPOrpaMMBbl BBICILIETO 0Opa3oBaHUs (Janee —
OIl BO).

1.3. IlepeueHp ITaHUPYEMBIX PE3YIBTATOB O0YUEHHS IO JUCLUILINHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus NUCHMIUIMHBI OOy4aroIIUiics JOJDKEH 00JagaTh CIEAYIOUMMU
KOMIIETEHIIMSIMU HJTH UX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMHA U HHANKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna)

KOI[ 1 HAMMCHOBAHUC

KO,Z[ W HAMMCHOBAHHC MHAHWKATOPa

KOMITCTCHITHT KOMITCTCHIINH JTOCTHKCHHS] KOMIIETEHITUN
[TK-1 CnocobHoCTh
MIPUHUMATh Y4acCTUE B
MPOEKTUPOBAHUU
ANEKTPOTEXHUYECKUX U
AIIEKTPOIHEPTETUYECKUX
YCTPOMCTB,
CLICIIATIHHDIX [TIK-1.V¥.1 ymeer npuMeHsTh COBPEMEHHBIE
AIEKTPOMEXAHUUECKUX
cHeTeM B cootsercrpmy | TPOTPAMMHBIE KOMIIIEKCH! H CHCTEMBI
[Ipodeccuonanbubie aBTOMATU3MPOBAHHOIO TPOCKTUPOBAHUS C
KOMIIETEHITHH ¢ TEXHIHCCKIM y4eToM TpeOOBaHUN MPOMBIIILICHHOMH,
SAIAHICM 1 MOKapHOM U B3PBIBOOE30MIACHOCTH, OXPAHbI
HOPMATHBHO- pyna
TEXHUYECKON
JIOKYMEHTAIEM,
co0uro1ast pa3anyHbIe
TEXHUYECKHUE,
sHeprodhpekTUBHBIC U
9KOJIOTUYECKHE
TpeOoBaHUS
[TK-2 Cnioco6HOCTH [TK-2.V¥.2 ymeer 3¢ (peKTHBHO UCIIONH30BAThH
y4acTBOBATh B COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTUN
KOHCTPYMPOBAHUU JUISL U3YYCHHS TIPEIMETa UCCIEI0OBaHUS
anekTporexHnueckux U | [1K-2.B.2 Bnaneer HaBbIkaMu UCIIOJIB30BAHUSA
[TpodeccuonanbHble
KOMITETEHITHH DNEKTPOOHEPTETHIECKUX | CHELMATH3HPOBAHHbIX AKETOB NPHKIAHBIX
YCTPOMCTB, KOMITBIOTEPHBIX MPOTPaMM IS TpaguuecKoro
CIeIUAITbHBIX OTOOpaKCHUS TPUHITUITHATBHBIX
AIIEKTPOMEXAHUYECKUX | DTIEKTPHUECKUX, PYHKIIMOHAIBHBIX U
CHUCTEM CTPYKTYPHBIX CXEM
[1K-4 CriocobHOCTB I1K-4.3.1 3HaeT npaBuiia U HOpMaTUBHBIE
y4acTBOBATh B JIOKYMEHTHI 110 KCIUTyaTal[uu
[TpodeccuonanpHbie | SKCILTyaTallud ANEKTPOTEXHUIECKOTO 000pyAOBaHUs
KOMIETESHIIUHN anektporexunueckux U | [IK-4.B.1 Bnaneet HaBbIKaMU SKCILTyaTaliu

JIIEKTPOIHEPrETUYECKUX
YCTPOWCTB,

TCXHUYCCKUX CPCACTB aBTOMATU3HPOBAHHBIX
CHUCTEM YHPaBJICHUSA TEXHOJOTMYCCKUM




ClicnuaJIbHBIX mponeccom
SJICKTPOMCXAHUYICCKUX
CHCTEM

2. Mecro nucuumumHbl B cTpyktype Ol
JucuuruinHa Oa3upyercs Ha 3HaHUSAX, paHee MPUOOPETEHHBIX OO0YYAIOUMMHCA TpU
U3YYEHHUH CIIEIYIOUINX AUCLHUIINH:
— HWudopmannoHHbIe TEXHOJIOTUY;
— Muxkponporueccopsl 1 MUKPOKOHTPOJUIEPHI;
— Teopus aBTOMaTHYECKOTO YIIPABJICHUSI.
3HaHus, MOJNyYCHHbIE NpPU HM3YyYCHHHM MaTepuaia AaHHOW IMCLUMIUIMHBL, MMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TaK U UCIOJIb3YIOTCSA IPU U3YYEHUH APYIHX AUCHUIUINH:
— Iudpossie cucTeMBbl yIIpaBICHUS;
— DIeKTpoMeXaTpOHUKA.

3. OOBEM ¥ TPYTOEMKOCTh JTUCITUTUIAHBI
JlanHbie 00 00IIEeM O0BbeMe JUCIUILIMHBI, TPYJOCMKOCTH OT/AEIBbHBIX BHUJOB Y4€OHOMH
paboTHI IO TUCIHUTUIMHE (M PACIIPEICTICHIE TOW TPYIOSMKOCTH IO CEMECTpaM) MPEACTABICHBI B
Tabimue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILTNHBI

TpynoemMkocTs Mo
Bun yuebHoit paboTbl Bcero ceMecTpam
No7
1 2 3
Oowan mpyooemKkocmp OUCYUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npaxmuueckoil n0020moeKu 34 34
AyoumopHhuie 3auamus, BCEro vac. 51 51
B TOM YHCIIE:
nexiuu (JI), (dac) 17 17
npakTuueckue/ceMunapckue 3anarus  (I13),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 34 34
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (4Jac)
Camocmosmenvnas paboma, Bcero (dac) 93 93
Buo npomesxcymounoit ammecmayuu: 3auer, Tindd
mudd. 3auer, sx3amen (3auer, Hudd. 3auq, ' Hudd. 3au.
DK F*) 3au.

X3

IIpumedanue: xaHaUAATCKHI SK3aMeH

4. CoaeprkaHue TUCHUTUTHHBI
4.1. Pacnpenenenue TPyI0€MKOCTH JTUCIUTUIAHEI 110 pa3ieiaM | BUAAM 3aHATHN.
Pa3nensl, TeMbl AUCHUTIIMHBI U MX TPYAOEMKOCTh IPUBEIEHBI B TaOIUIIE 3.




Tabmuua 3 — Paznesnsl, TeMbl TUCIUILIHMHBI, UX TPYA0EMKOCTh

Paznensl, TEMBI AUCIUITITMHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 7

Paznen 1. XapakTepHble 0COOCHHOCTH
MHKPOIPOLIECCOPHBIX HH(POPMAIIMOHHO- 2 4 10
M3MECPHUTENBHBIX CHCTEM.

Paznen 2. TunoBas cTpyKTypHas cxema

MHUKPOKOHTpOJUIEpa 00IIEro MpuMeHEeHHSI. 2 4 10
Oco0eHHOCTH MOMYISPHBIX apXUTEKTYP
MHKPOKOHTPOJIIIEPOB.
Pa3nen 3. Cucremsl cuncnenus. Popmel
MpeACTaBICHUS YHCIOBBIX TaHHBIX B 2 4 10
MHKPOIPOLIECCOPHBIX YCTPOHCTBAX.
Pazgen 4. Ctpyktypa nporpammsl Ha si3bike CH++. 2 4 10
OTarbl MOJITOTOBKHU MCIIOJIHAEMON MPOrpaMMBI.
Pazgen 5. Onpenenenust u onucaHusi OOHEKTOB.
o 3 6 20
BripaxeHus. 3Haku oneparuii.
Paznen 6. Oneparopsr si3pika C++ 2 4 10
Paznen 7. OOBEKTHO-OPHEHTUPOBAHHOE 2 4 10
IPOrpaMMHUPOBAHUE.
Pazgen 8. MukpokonTpomiepsl AVR cemeiicTBa 2 4 13
Mega ¢upmbr ATMEL.
HUroro B cemectpe: 17 34 93
Utoro 17 0 34 0 93

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
oOydJarolUMHUCS  OMNpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oya;yuleu
npodecCHOHATBHOMN 1S TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHITHH.
ConeprxaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEEHO B Tabaule 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHMOHHOI'O [UKJIA

Howmep o
HaszBanue u conepkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI
pasaena
1 XapakTepHble 0c00eHHOCTH MUKPOIPOLECCOPHBIX HH(POPMALMOHHO-U3MEPUTETbHBIX

cucreM. [lonsrust «Mukponpoueccop» u «MUKpOKOHTposiep». OCHOBHBIE TpeOOBaHUS,
MpeIbIBIsieMble K MUKPOKOHTPOJUIEPaM POOOTOTEXHUYECKUX CHCTEM

HUcropus pazBuTHsi MUKPOKOHTPOIJLIEpOB. OCHOBHBIE XapaKTEPHCTHKH MUKPOKOHTpPOJLIEpa.
Kiaccugukanmss MUKpOKOHTPOJUIEPOB 10 pa3psaHOCTH MKHBI qaHHbIX LIITY, o
ApXUTEKTYPE BBIYUCIUTEILHON CUCTEMBI, TI0 GUPMEHHBIM TUIAT(GOpPMAaM, IO BBITIOIHIEMbIM
¢dyHKIUAM. YHHBEpCaIbHbIE MUKPOKOHTPOJUIEPHI. ClielHanu3upoBaHHbIE
MHUKPOKOHTPOJLIEPHI.

CISC u RISC apxurextypa MukpokoHTpouiepoB. Ocodernnoctu CISC — koHUIenuy.

CISC u RISC apxutekTypa MukpokoHTposuiepoB. Ocodennoctu RISC — koHenmu.
[Mpuncronckas (hon Heitmana) u rapBap/cKasi apXUTEKTYpbl MHKPOIIPOLIECCOPOB.
MoauduuupoBaHHas rapBap/ICKasi U pacUIMpEeHHas rapBapCKasi apXUTEKTYPHI.

2 TumnoBasi cTpyKTypHasi cxeMa MUKPOKOHTPOJIJIEPA 001er0 MPpUMeHEeHHs
(yauBepcansroro MK). CocraB nmpolieccopHOro sijipa u i3MEHseMOTo QPyHKIIMOHAITBHOTO
0J10Ka.




[onstus «Anpo», «CemeiicTBo», «Monaenb» MUKpOKOHTposiepa. OcoOeHHOCTH
COBPEMEHHBIX MUKPOKOHTPOJUIEPOB: MOIYJIbHASI OpPraHU3aIHs, 3aKPhITas apXUTEKTYPA,
WCTOJIb30BaHKE THITOBBIX ()YHKITUOHAIBHBIX MEepUPEPUIHBIX MOAYJICH H paclIupeHue
YHcia PeXUMOB UX PabOTHI

Bb100p MEKPOKOHTpOJLIIEPA NP MTPOSKTHPOBAHUH DIICKTPOMEXaHUIECKUX CHCTEM.
CeMelicTBO MUKPOKOHTPOILIEPOB ceMeiicTpa Intel 8051, nuznemus kommanuit Motorola
(68HCO05, 68HCO08, 68HC11) u Zilog (Z8) , PIC-xouTposneps! ¢pupmsl Microchip,
cemeiicTBO MUKpOoKOHTposuTepoB AVR dupmer Atmel, mukpokontposiepsr STMS u
STM32 or STMicroelectronics, 32-paspsimaoe mpoueccoproe sapo ARM Cortex-M3 .
Oco6eHHOCTH TPOTPaMMHUPOBAHUSI MUKPOKOHTPOJIIEPOB U OTJIAAKH MPOTpaMM. S3bIkn
MPOTPaMMHUPOBAHKsI MEKPOKOHTpOJIepoB. OcobenHocTH si3bika C++.

3 Cucrembl cunciaeHus. Hermo3nimmonHble ¥ TO3UIIMOHHBIE CHCTEMBI curcieHus. [lepeBoa
YHCell B TIO3ULMOHHBIX CUCTEMax CUMcIieHus. BrimomHerne apuMeTHIeCcKuX orepanuii B
JBOUYHOU CUCTEME CUHCIICHUS.

@opMblI NPeACTABIEHUS YUCIOBBIX JAHHBIX B MUKPONPOLECCOPHBIX YCTPOIiCTBAX.
[Ipencrarnenne maHHBIX ¢ GUKCHPOBAHHON M ¢ TIIaBaromiei 3amsaroit. [Ipeacrasnenue
OTpHUIIATEIBHBIX urcell. [IpsMoii, 0OpaTHBIN 1 TOMOTHATEILHBIA KOJI.

4 CtpykTypa nporpamMmbl Ha si3bike C++. ITanbl NOArOTOBKY UCHOJIHSIEMOM
nporpamMmsl. Jlekcndeckue oCHOBHI (andaBuT, JekceMsbl) si3bika C++.

JMpexTuBEI npernpoueccopa U ykazaHus Komnuistopy. Jupektussl #include,
#define, #asm, #endasm.
Tune! ganseix B C++, ABTOMaTH4eCcKOE U SIBHOE MPeo0pa30BaHUE THIIOB.

5 OmnpenesieHus u onucaHus 00beKTOB. OnpeeneHus mepeMeHHbIX. | To0anbHbie U
JIOKaJIbHBIE IEPEMEHHBIE. BUTOBEIE IEPEMEHHEIE.

MaccuBsl, CTPYKTYpPBI, OOBSIBICHHS, TIEPEUUCIICHHSI.

Oyukuu. OnpenencHus, 0ObsSBICHUS U BHI30B (DYHKIIUH.

Koncranrtsl. Llensle, BenecTBeHHbIE, CHMBOJIBHBIE, CTPOKOBBIE KOHCTAHTEI.

JBa cnoco0a 3aganus KOMMeHTapueB. Boipakenusi. 3Haku onepauuii. YHapHbIe,
OuHapHBbIe, TepHapHas onepanuu. [IpuopuTeTs! onepanuii.

6 Omneparops! sa3bika C++. [locnegoBaTelbHO BBHITIOMHIEMBIE OMEPATOPHI.
VYcnoBHbli oneparop. OnepaTop — NEpeKI0YaTeNb

OmnepaTopsl UKJIa ¢ IPEIYCIOBUEM U C MOCTycIoBUEeM. VTepalluOHHBIN LUKII.
Onepatop Oe3ycioBHoro nepexoja. Oneparop Bo3spara u3 ¢pyHkiuu. Onepatop
MPUHYIUTENBHOr0 Bhixoaa. Oneparop 3aBepiieHus TEKyLeH nTepauuu.

7 O0BbeKTHO-OpUEHTHPOBAHHOE POrpaMMHpoOBaHue. MeTo] 00BeKTHO-
OPUEHTHPOBAHHOM JIEKOMIIO3UIINU KaK CIIOCO0 MPEOI0JICHHUs CIIOKHOCTH ITporpamm. Kiiacce
Kak TUII JaHHBIX, OIpeneisieMblil nonb3oBaTenem. [Ipunnuner OOIL: uHkancymsuus,
HacJIeIOBaHHe, TOTMMOP(PH3IM

8 MuxpoxonTposuiepsl AVR cemeiictBa Mega ¢pupmbl ATMEL. CtpykrypHas cxema u
OCHOBHBIE TTapaMeTpbl MUKpOKOHTposuiepoB AVR cemeiictBa Mega. Ocobennoctu siapa
MUKpokoHTposiepoB AVR, noacucremsl BBoaa/BbiBoga. Opranuzanys Namsry,
nepudepuitHple yCTpoiicTBa

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTb IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTh

N3 nux Ne
Ne | Tewmsbl npaktudeckux | @opmel npakTudeckux | TpyaoeMKOCTh, |MPaKTHYECKOM |paznena
n/m 3aHATUN 3aHATUH (uac) MIOATOTOBKH, | AUCIUI

(dac) JIUHBI

Y4eOHbIM MJIaHOM He MPEAYyCMOTPEHO

| |

Bcero




4.4. JlabopaTopHBbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHHA U X TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Ta6ymmia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJ0EMKOCTh

Ne

/11

HaumenoBanue m1abopaTopHbIX
pabort

Tpynoe
MKOCTb, (Jac)

N3 Hux
MPaAKTUYECKOU
MOATOTOBKH,

(dac)

No
pasznena
IHACIIAILIA
HBI

Cemectp 7

Pa3paboTka nmporpaMMHOT0 reHepaTopa
MMITYJICOB Ha 0a3e KOHTpoJUIepa
ATmega32. Yacts 1. PazpaboTka
nporpammsel B IDE Code Vision AVR.

4

4

1-8

Pa3paboTka nmporpaMMHOT0 reHepaTopa
UMITYJICOB Ha 0a3e KOHTpoJuIepa
ATmega32. Yacts 2. OTnagka nporpaMmsl B
cpene Atmel AVR Studio 4.

Pa3paboTka mporpaMMHOro reHepaTopa
UMITYJIBCOB Ha 0a3e KOHTpoJuIepa
ATmega32. Yacts 3 MonenupoBaHue B
Proteus 8.1 Pro Portable.

Pa3paboTka cucTeMbl ynpaBieHUs
JIBUTaTeNIeM OCTOSIHHOTO TOKa Ha 0aze
KoHTpoJuiepa ATmega32. Yacts 1.
Paspabotka nmporpammel B IDE Code Vision
AVR.

Pa3paboTka cucTeMbl ynpaBiIeHUsS
JIBUTATEJIEM ITIOCTOSIHHOIO TOKA Ha 0a3e
koHTposepa ATmega32. Yacts 2. OTinaaka
nporpammsl B cpeae Atmel AVR Studio 4.

Pa3paboTka cucTEeMbI yIpaBIeHUs
JIBUTaTEJIEM ITOCTOSSHHOTO TOKAa Ha Oase
koHTposiepa ATmega32. Yacts 3
MopnenupoBanwne B Proteus 8.1 Pro Portable.

Pa3paboTka cHCTEMBI CHTHAIM3AIMH 0a3e
koHTposiepa ATmega32. Yacts 1.
Paspabotka nporpammel B IDE Code Vision
AVR.

Pa3pabotka cucremsl curHaau3anuu 6ase
koHTposepa ATmega32. Yacts 2. Otinaaka
nporpaMmsl B cpenie Atmel AVR Studio 4.

Pa3paboTka cucTeMbl CHTHaTM3alUK Ha 0ase
koHTpoJiepa ATmega32. Yacts 3
Mogenuposanue B Proteus 8.1 Pro Portable.

Bcero:

34

34

4.5. KypcoBoe npoeKkTupoBaHue/ BBHIIOIHEHUE KYPCOBOU PabOTHI

Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJarOIIXCs

Buasl camocTosTenbsHOM pa60TBI " €€ TPYAOCMKOCTL IMTPUBCJCHLI B Ta6JII/II_Ie 1.




Ta6mmma 7 — Bugsl caMOCTOSITENHHOM pabOTHI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania
50 50
nucuuriuael (TO)
Kypcooe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 20 20
ycneBaemoctu (TKY)
Homamnee 3amganue (/13)
Konrtposnbusie pabotsl 3a04nnkoB (KP3)
[ToaroroBka K MpOMEKYTOUHOM
23 23
arrectaiuu (I1A)
Bcero: 93 93

ma. 7-11.

Tabnuna 8— [lepedeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX MU3TaHUIMA

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITENIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)
Y4eOHO-METOIMUECKAE MAaTEPHAIbI IS CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHBI B

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHbBIX U3TAHUN
[lepedyeHb neUaTHBIX U DJCKTPOHHBIX Y4eOHBIX M3/IaHUH MPUBEIECH B TaOIUIE 8.

KomuecTso 3x3eMILIsIpoB B

MTudp/ OubImoTeKe
bubnuorpadudeckas ccpuika
URL anpec (KpoMe 371eKTPOHHBIX
9K3EMIULIPOB)
V]IK 004.312.46 | JIebenen M.B. Code Vision AVR: mocobue s
JI33 HaunHaromux. — M.: Jlompka-XXI, 2008. — 592 c.
YK EBctugeen A.B. MukpokonTpomiepst AVR
621.316.544.1 cemeiicts Tiny u Mega ¢pupmbt ATMEL, 5-¢ u3j.,
(035.5) crep. — M.: M3narensckuit gom «/{omxa-XXIy,
E26 2008. — 560 c.
YK Bcerasckas, E.B. MukpomnponeccopHble CpeacTsa
681.3.01(075.8) | cuctem ympaBneHus: KOHCHEKT Jekuuii / E.B.
B8&58 Bcerasckasg, B.M. KoncrantunoB — YenssOMHCK:
W3narensckuit nentp IOYpl'Y, 2010. — 91 c.
ISBN 5-7038- | BopotnukoB C.A. MHpopMaLnOHHbIE yCTPOHCTBA
2207-6 pOOOTOTEXHUUECKUX cUCTeM: Yueb. mocodue. —
M.: U3p-Bo MI'TY um. H.O. baymana, 2005. —
384 c.; mi. (Po6ororexnuka / [Tox pex. C.JI.
3enkeBunua, A.C. FOnienko)
http://baumanpress.ru/books/18/18.pdf
ISBN 978-5- CoBpeMeHHas aBTOMAaTHKa B CUCTEMAX
16-005162-8 VIIPaBJICHUS] TEXHOJIOTHYECKIMH MTPOIECCaMU:
VYue0. noc. / B.I1. UBmun, M.IO. [Tepyxun - M.:
HUILI Uudpa-M, 2013 - 400 c.
http://znanium.com/catalog.php?bookinfo=363591
ISBN 978-5- ABTOMaTHYECKHUE CUCTEMBI TPAHCIIOPTHBIX



http://baumanpress.ru/books/18/18.pdf
http://znanium.com/catalog.php?bookinfo=363591
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91134-980-6 cpenct: YueOnuk / B.B. bensxos, J[.B. 3e3ronuH,
B.C. Makapos, A.B. Tymacos. - M.: ®opywm:
HUI] UH®PA-M, 2015. - 352 c.
http://znanium.com/catalog.php?bookinfo=486415

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJII OCBOCHHUS JIUCLUIUIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuma 9 — IlepedyeHb DJIIEKTPOHHBIX O0pa30BaTEIBHBIX PECYPCOB HMH(POPMAIMOHHO-
TEJICKOMMYHHUKAIIMOHHOMN ceTn « HTepHeT»

URL aapec HaumenoBanue

Ww.guap.ru bubmuorexa ['YAII

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHHU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIHHE.
[Tepeuenp UCTONIB3yeMOTr0 IPOrPaMMHOTO oOecTieueHHs npeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HanmenoBanue

1 IDE Code Vision AVR.

2 Cpena otnaaku nporpamm Atmel AVR Studio 4.

3 Cucrema snexkTpoHHoro mojaenuposanus Proteus 8.1 Pro Portable

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO UCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCIUTUTHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHalbHO-TEXHIUUECKON 06a3bl

Ne HaunmeHoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
1 | JlexuuoHHas ayuTopus BM 21-21
KomnbrotepHslit kacce BM 31-04

10. OmeHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOM aTTeCTaI[uu
10.1. CocTaB OIEHOYHBIX CPEACTBAJIS NPOBEIACHHS TMPOMEKYTOYHONH AaTTeCTaIlluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.



http://znanium.com/catalog.php?bookinfo=486415
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Ta6ymmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IPOMEXYTOYHOM aTTeCTaIlKI

Buza npomMexyTo4HON aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB
HuddepennmpoBanHbIii 3a4€T Cnucok BOMpOCOB;
TecTtsr;
3amaun.

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YarONIUMUCS TPUMEHSETCS S5-0a/uThbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas puBeeHa B Tadumie 14. B TeueHne cemMecTpa MOXKET MCIOIb30BAThCS

100-0ayuipHas  mkajia

MOJAYJIbHO-PEUTHUHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUiA

HCIIOJIB30BaHHA KOTOpOI;'I, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJbHBIM HOPMAaTHUBHBIM aKTOM

I'VAIL

Ta6mmma 14 —Kpurepun orieHkn ypoBHsI CQOPMHUPOBAHHOCTH KOMITETCHITHIA

Or11eHKa KOMITETEHITUH

5-0ayubHas mKaina

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— o0yyaronuiicss IyOOKO M BCECTOPOHHE YCBOMJ IPOrpPaMMHbII
MarepHai;

— YBEPEHHO, JIOTUYHO, [10CIIEI0BATEIbHO U TPAMOTHO €r0 U3J1araer;

— ONUpasiCh Ha 3HAHUS OCHOBHOM W JONOJHUTEIBHOW JIUTEPATYpHI,

COTIIMYHOY J
GATTCHOY TECHO MPUBS3LIBAET YCBOCHHBIC HAYYHBIE MMOJIOKEHHSI C MMPAKTUIECKON
JIeATEILHOCTBIO HAIIPABJICHUS;
— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIMAIM3UPOBAHHBIX TTOHITHIA.
— o0yyaroIuiicss TBEPI0 YCBOMIJI MPOTPaMMHBINA MaTepuai, rpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;
CODOLLOY — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTE;
p — YBSI3bIBAa€T YCBOCHHBIC 3HAaHUS C MPAKTHYECKON JAESITeIbHOCTHIO
«GayYTEeHO»
HAIPABIICHUS;
— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS,
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
— BJIaJICET CUCTEMOM CTelnaIN3uPOBAHHBIX TOHSITUH.
— o0yyJaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, OMHMpasCh Ha 3HAHUS TOJBKO OCHOBHOMU
JTUTEPaATYPHI;
— JIOMyCKaeT HECYIIECTBEHHbIE OIIMOKN M HETOYHOCTH;
«y/IOBJIETBOPUTEITHHOY o
GAUTeHON — VCTIBITBIBACT 3aTPYJHCHHUS B MPAKTUYCCKOM TPUMEHECHUW 3HAHHMA
HaTPABIICHUS;
— c1abo apryMeHTHPYeT HayuHbIe MOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUHU BBIBOJIOB M 0000IIIEHHUI;
— YAaCTUYHO BJIAJICET CUCTEMOM CHEIMATN3UPOBAHHBIX MOHSITUH.
— o0OyJaromuiicss HE YCBOWJ 3HAYUTEIILHOM 4YacTH TPOrPaMMHOTO
MaTepuana,
— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  TIpH
«HEYOBJICTBOPUTEIIHLHOY ’
paccMOTpEeHHH MPOo0JIeM B KOHKPETHOM HANPaBIICHUY;
«HE 3a4TEHO

— WCIIBITBIBAET TPYTHOCTH B MPAKTHYECKOM PUMEHEHNUN 3HAHHIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (JOpMYIIHPYET BBIBOJAOB H 0000IICHHH.

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocsr (3agaun) nmst sKk3amMeHa mpeIcTaBlieHbl B Tadumie 15.




Tabmuna 15 — Borpocs! (3agaun) 18 9K3aMeHa
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No /it [Tepedyens BonmpocoB (3a1a4) 11 IK3aMeHa

Kon
WHIAUKATOPA

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

Bormpocsr (3amaun) nis 3auera / qudd. 3adera npeacTarieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

No /it [Tepeuens BonpocoB (3a1av) 1yist 3adeta / nudd. 3auera

Kon
WHJUKATOpa

1. Tlonsatus «Mukponponeccop» U «MUKPOKOHTPOJUIEP». XapaKTepHbIE
0COOEHHOCTH MUKPOIIPOLIECCOPHBIX MH(DOPMALIMOHHO-YIIPaBIISIOLINX
cucteM. OcHOBHbBIE TPeOOBaHMs, IPEABABIIAEMbIE K MUKPOKOHTPOJIEPAM
POOOTOTEXHUYECKUX CUCTEM

2. Wcropust pa3BUTHSI MUKPOKOHTPOJLIEpOB. OCHOBHBIE XapaKTEPUCTUKU
MHUKPOKOHTPOJUIEPA.

3. Kaccuduxamust MUKpOKOHTPOJUIEPOB IO Pa3psSAHOCTH MHMHBI JaHHbIX LITY,
10 APXUTEKTYpPE BBIYMCIUTEIBHON CUCTEMBI, 110 (PUPMEHHBIM IUTaThopMaMm,
0 BBITTOJIHAEMBIM (PYHKIHSAM. Y HUBEPCATbHbIE MUKPOKOHTPOJUIEPHI.
Crnennanu3upoBaHHbIE MUKPOKOHTPOJLIEPHI.

4. CISC u RISC apxutekrypa MukpokoHTposuiepoB. Ocodennoctu CISC —
KOHIICTIIHH.

5. CISC u RISC apxurekrypa MukpokoHTpoiepoB. Ocobernnoctu RISC —
KOHIICTIIIHH.

6. IIpunrcronckas (¢pon Heiimana) u rapBapackasi apXuTEKTYpPbI
MUKpOIIpolieccopoB. MoauuuupoBaHHas rapBapcKasi U pacliupeHHast
rapBap/ICKasi apXUTEKTYypBHl.

[IK-1.V.1

7. Tlonsarus «Aapoy, «CemeiicTBOY», «MoOeNnb» MUKPOKOHTPOJIIEpA.
Oco0eHHOCTH COBPEMEHHBIX MUKPOKOHTPOJUIEPOB: MOJYJIbHAs
OpraHM3alLys, 3aKpbITasl apXUTEKTypa, UCI0JIb30BAHUE THUIIOBBIX
(GYHKIIMOHAIBHBIX MepUpEepUIHBIX MOAYJIEH U PaCUIMPEHNE YHUCTIa PEKIMOB
uX pabOTHI.

8. TumnoBas CTpyKTypHasi cXxeMa MUKPOKOHTpOJIIEpa OOIIeT0 MPUMEHEHHS
(yausepcansHOro MK). CoctaB mpo1ieccopHOro siipa 1 U3MEHSEMOT0
(G yHKIIMOHAIBHOTO OJI0KA.

©

. Bp1O0Op MUKpPOKOHTpOIUIEpa MPU TPOSKTUPOBAHUN MEXATPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM.

10. OcobenHocTH NMPOrpaMMHUPOBAHNS MUKPOKOHTPOJIEPOB M OTIAAKH
porpaMM. SI3bIKH MPOrpaMMHUPOBAHUSI MUKPOKOHTPOJIIEpOB. OCOOEHHOCTH
a3pika C++.

[IK-2.Y¥ .2

11. Cucremsl cuncienus. Hemo3uuoHHbIe U TO3UIIMOHHBIE CUCTEMbBI CUUCIICHHUSI.
IlepeBoa uncen B NO3ULMOHHBIX CUCTEMAX CYUCIICHU. BoinoaHenue
apu(QMeTUYECKUX ONepaluil B JBOUYHON CUCTEME CUMCIICHUS.

12. ®opmel peaCcTaBICHUS YUCIOBBIX JaHHBIX B MUKPOITPOLIECCOPHBIX
ycrpoiicTtBax. [IpencraBnenre faHHbIX ¢ GUKCUPOBAHHOM U C IJIaBaroIIei
3anaToil. [lpeacraBnenue oTpunarenbHbIX yncen. Ipsmoii, oOpaTHBI 1
JTOTIOJTHUTEIIBbHBIN KOJI.

13. DTtamnbl NOArOTOBKH HCHOIHsEMOM mporpammbl. CTpyKTypa MporpaMMBbl Ha

I1K-2.B.2
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s3pike C++. JIekcnueckne ocHOBHI (a1 aBuT, TeKceMbl) si3bika C++.

14. JIupeKTHUBBI MPEIPOIIECCOPa U YKa3aHUs KOMIUIATOPY. JIUPEKTHBBI
#include, #define, #asm, #endasm.

15. Tunsl ganueix B C++. ABTOMaTHYECKOE U IBHOE MTPeoOpa30BaHKE TUIIOB.

16. Omnpenenenus u onucanus 00beKTOB. OnpeienieHus NePeMEeHHBbIX.
['moGanpHbIE U TOKATBHBIE IEPEMEHHBIC. BUTOBBIE IEpEeMEHHEIE.

17. MaccuBsl, CTPYKTYpHbI, OOBSBICHUS, IEPEUUCIICHHUS.
18. ®ynknuu. Onpenenenus, OObIBICHHUS U BBI30B (PYHKIINH.
19. Koncranrtsl. Llenbie, BelecTBEHHbBIC, CAMBOJIBHBIC, CTPOKOBBIC KOHCTAHTHI.

20. /IBa cmoco0a 3a1aHusi KOMMEHTapueB. BoipaxeHnus. 3Haku onepanui.
VHapHble, OMHapHBIe, TepHApHas onepanuu. [IpuopuTeTs oneparmii.

[1IK-4.3.1

21. Omeparopsl. IlocienoBarenbHO BHIIOIHIEMbIE OTIEPATOPHI.
22. YcnosHbIH oneparop. Oneparop — nepekovareb

23. Ormepatopsl IUKJIA ¢ TPEIYCIOBUEM H C TIOCTYCIIOBHEM. MTeparimoHHbII
UKL

24. Oneparop 6e3yciioBHOTO iepexoaa. Omeparop Bo3Bpara U3 GyHKIUH.
Omneparop NpUHYAUTENHHOTO BhIXxoa. OmnepaTop 3aBeplIeHUs TeKyIeh
UTEPALINH.

[IK-4.B.1

[lepeyeHp Tem [UIi KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

MpeCTaBICHBI B Ta0wmIe 17.

Tabmuna 17 — IlepeueHp TeM 7151 KypcOBOTO MPOEKTUPOBAHHMSI/BHITIOJTHEHUSI KYPCOBOM pabOThI

Ne i/t N
KypCOBOH paboThI

[TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO IIPOSKTUPOBAHUS/BITTOIHEHHS

Y4eOHbIM MJIaHOM HE TPEIYCMOTPEHO

BOHpOCBI AJi1 MPOBEACHHUA HpOMC)KYTO‘-IHOI\/JI arreécralliu B BHUAC TCCTUPOBAHUA

npeJcTaBiIeHb B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB Il TECTOB

y Koz
Ne n/nt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
MHAMKATOpa
1. TlonsTus «Mukponporneccop» U «MUKPOKOHTpOJUIEp». XapaKTepHbIe [K-1.V.1

0COOEHHOCTH MUKPOIIPOLIECCOPHBIX MH(POPMALIMOHHO-YTIPABIISIOLINX
cucteM. OcHOBHbBIE TPeOOBaHMsI, IPEABABIAEMbIE K MUKPOKOHTPOJIEPAM
POOOTOTEXHUYECKUX CUCTEM

2. Wcropust pa3BUTHS MUKPOKOHTPOJLIEpOB. OCHOBHBIE XapaKTEPUCTUKU
MUKPOKOHTpPOJIIEPA.

3. Kiaccuduxarnusi MUKpOKOHTPOJUIEPOB IO PA3PSAHOCTH MIMHEI JaHHBIX L{ITY,
10 APXUTEKTYpPE BBIYMCIUTEIHHON CUCTEMBI, 110 (PUPMEHHBIM IUIaThopMaMm,
0 BBIMOJIHAEMBIM (DYHKIIHSM. Y HUBEpCaIbHble MUKPOKOHTPOJUIEPHI.
Crnennanu3upoBaHHbIE MUKPOKOHTPOJIIIEPHI.

4. CISC u RISC apxurekTypa MUKpOoKOHTpoiepoB. Ocobernoctn CISC —
KOHIICTII[UH.

5. CISC u RISC apxurexrypa mukpoxoHTposepoB. Ocobennoctu RISC —
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KOHIIEIIHH.

6. Ilpuncronckas (¢pon Helimana) u rapBapackas apXUTEKTyphbI

MUKpOIIpo1eccopoB. MoaudunupoBanHas rapBapIcKasi U pacliupeHHast
rapBapjcKasi apXUTeKTYpBhl.

7. Tonstusa «Amapoy, «CemencTBo», «MO0€b» MUKPOKOHTPOJLIEPA. [IK-2.V.2
Oco0eHHOCTH COBPEMEHHBIX MUKPOKOHTPOJIEPOB: MOAYIbHAs
OpraHu3aIys, 3aKpbITasi apXUTEKTYpa, UCIOJIb30BaHNE THITIOBBIX
(GyHKIMOHATBHBIX IEpUPEPUHHBIX MOIYIICH U PACIIMPEHHUE YHCIIA PEKIMOB
UX pabOTHI.
8. TunoBas CTpyKTypHasi cxeMa MUKPOKOHTpOJUIepa 00IIero MpUMeHEHHS
(ynuBepcansHoro MK). CocTaB npo1ieccopHOro sifjpa ¥ U3MEHseMOro
¢yHKIMOHATBHOTO OJI0KA.
9. BpI0OOp MUKPOKOHTpOJUIEpA MPU IPOESKTUPOBAHUN MEXATPOHHBIX U
POOOTOTEXHUYECKHUX CHUCTEM.
10. OcoGeHHOCTH TPOTPaMMUPOBAHUS MUKPOKOHTPOJIIIEPOB M OTJIAIKU
nporpaMM. SI3bIKH POTrpaMMHUPOBAHUS MUKPOKOHTPOIIEPOB. OCOOEHHOCTH
a3pika C++.
11. Cucremsl cuucnenus. Hemo3umronHueie 1 Mo3UIIMOHHBIE cucTeMbl cunciienus. | [1K-2.B.2
[lepeBos uncen B MO3ULIMOHHBIX CHUCTEMaX CUHCIIEHUS. Brinonnenue
apu(pMETUYECKUX ONEPALUNA B JBOUYHOU CUCTEME CUMCIICHUS.
12. ®opmbl ipeicTaBICHHS YUCIOBBIX JAHHBIX B MUKPOMPOIIECCOPHBIX
ycrpoiictBax. [IpencraBienne faHHbIX ¢ GUKCUPOBAHHOM U C IJIaBaroIIeH
sansToi. [IpeacraBiaenue orpunareabHbix yucen. [IpsMoi, oOpaTHBIN 1
JIOTIOTHUTEIbHBIN KOJ.
13. Drambl NOATOTOBKH UCIIOIHAEMO mporpammbl. CTpYKTypa MporpaMMbl Ha
s3pike C++. Jlekcnueckue ocHOBBI (anaBuT, JIeKceMbl) si3bika C++.
14. JlupeKTuBBI penpoLeccopa U yKa3aHuss KOMIWIATOpPY. AUpeKTHBBI [1K-4.3.1
#include, #define, #asm, #endasm.
15. Tunsl gansbix B C++. ABTOMaTH4eCKOE U IBHOE MTPeoOpa3oBaHue TUIIOB.
16. Ompenenenus u onucanusi 00bekToB. ONpeeIeHUs TePEMEHHBIX.
['moGanpHbIe U JTOKAJIBHBIE TIEpEMEHHbIE. BUTOBBIE IEpEMEHHBIE.
17. MaccuBsl, CTPYKTYpHbI, OOBSBICHUS, IEPEUUCIICHUS.
18. ®dynkuuu. Onpenenenus, OObABICHHS U BbI30B (PYHKILIUH.
19. Koncranrtsl. Llenbie, BemecTBeHHBIE, CAMBOJIBHBIE, CTPOKOBBIE KOHCTAHTHI.
20. JlBa cnoco0a 3a/1aHusl KOMMEHTapHueB. BoipaxeHus. 3Haku oneparuii.
VYHapuble, OuHapHble, TepHapHas onepanuu. [IpropureTs onepanui.
21. Omeparopsl. IlocnenoBarenbHO BHIIOIHIEMBIE OTIEPATOPHI. [IK-4.B.1
22. YcnoBHEIH omneparop. Oneparop — mepexIrodareh
23. Omnepatopsbl LIUKJIA C IPEIYCIOBUEM U C ITOCTYCIOBHEM. MTepalinoHHBIHI
UK.
24. Omeparop 6e3ycioBHOro nepexoa. OnepaTop Bo3Bpara U3 GyHKIUH.

Omneparop NpUHYAUTEIHLHOTO BhIxoa. OnepaTop 3aBeplIeHuUs TEKyLe
uTepaLuu.
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[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
oOydeHus1, IpeCTaBIeHbI B Ta0muie 19.

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEpKarcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluy 00y4JaroImnuXcs
'VAIL

11. Meroauyeckue ykazaHus g 00y4YarolUXCsl 0 OCBOCHUIO UCIIUTUIMHBI

11.1. Meroauueckue ykasaHHs s OOYy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe W SCHOE U3JoKeHue ydeOHoro marepuana. HasHaueHue COBpEMEHHOW JIEKIIUU B
paMKax JWCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
dbyHIaMeHTalIbHBIX Mpo0JeM JUCHMIUIMHBI, METOJOB HAY4YHOTO I[IO3HAHHWS, HOBEHIINX
JOCTHXKEHUIN HaydyHOW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpraHU3aIMOHHYI0 U WHGOpMaMoHHYI0 (GyHKUMU. JIEKIMsS pacKphIBaeT MOHSATHIHBINA anmmapar
KOHKpETHOH oO0jacTu 3HaHUd, €€ NpoOJeMbl, JAaeT LENbHOE MNPEJCTABICHUE O TUCIUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCHUTLITMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIONy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINpPEAETseTCs eNIeBO YCTAaHOBKOW K Ka)KJI0 KOHKPETHOU TEME;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATEIEM;

— pasBuUTHE TNPO(ECCHOHATHHO-IENOBBIX  KAadyecTB, JIIOOBH K  TpPEAMETy W
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpEeca, HEOOXO0AMMOTIO AJIsi CAMOCTOSITENIbHOM paOoTHI;

— TIOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKaiine rofbl;

— HayyuTbCs METOJMYECKH oOpabarbiBaTh MaTepuan (BBIACNATH TJIaBHBIE MBICIH H
NOJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3JIMYHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JIeKIIMOHHBI  MaTepual MOXKET CONpPOBOXKAATbCA JAEMOHCTpauuedl chnaiioB
MCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuajga IpH IPOBEIEHUU KOPOTKHX JAMCKYcCUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK M0 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOI0 MaTepuana:

— MOJIy4YeHHE COBPEMEHHBIX, LI€JOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
ONpENENAETCS HEIEBON YCTAHOBKOM K KaKJI0M KOHKPETHOU TEME;

— TIOJIy4YEHHE OTbITa TBOPUECKOH paboThl COBMECTHO C MpENoIaBaTeieM;

— pa3BuTHE  MpO(EeCcCHOHANBHO-/IEIOBBIX  KauecTB, JIIOOBU K  MpeaMery U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITIEHHUS.

— TIOSIBJICHUE HEOOXO0IMMOT0 HHTEpeca, HE0OXOAMMOTO JIJIsi CAMOCTOSTEIIBHON PabOTHI;

— TOJY4YEHHE 3HAaHUI O COBPEMEHHOM YpPOBHE Pa3BUTHUS HAYKU U TEXHUKHU U O NPOTHO3E
WX Pa3BUTHSA Ha OJIKANIITNE TOJBI;
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— TIOJIyYCHHE HABBIKOB OOpa0OTKM Marepuana Hay4YHBIX HCCICIOBAaHUN (BBIACIATH
[JIABHBIE MBICTH W TIOJNOXKEHUsS, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSTh HX B
pazsIUYHBIX (HOPMYITUPOBKAX);

— TOJYYCHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOIUMBIX TEPMUHOB ¥ IMTOHSITHIA.

11.2. Meroauueckue ykazaHusi A OOYYaroIIUXCsS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BeImOMHEHHS J1a0OpPaTOPHBIX paboOT OOyyaromMHCS JOJDKEH YIrIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHOH METOAMKOW M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBHUHM C KBATU(PHUKAIMOHHONW XapaKTEPUCTHKONW OOYyJaromerocs.
Beinosnnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTEH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopatopHbIX paboOT OO0y4aroIMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBI, OIpenenseMoil y4eOHbIM IUTAaHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIelyoIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— npuoOpeTeHHe HaBbIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUHA U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM JUCIUIINHBL,

— 3aKpeIUIeHue, pa3BUTHE U JeTalu3als TEOPETHMUYECKMX 3HAHWM, MOJIY4YEHHBIX Ha
JEKIMX;

— TOJIyueHHe HOBOM MH(OpMAINH [0 U3Y4aeMOH TUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAaMOCTOSTENIBHOH  paboThl ¢ J1abOpaTOpHBIM
000py/1I0BaHUEM U TPUOOPAMH.

3ajianue ¥ TpebOBaHUS K TPOBEJICHUIO 1a00paTOPHBIX paboT

JIabopatopHbie pabOThI, MPEIyCMOTPEHHBIE B JIAHHOM KypCe, BBIIOJHSIOTCS B
KOMITBIOTEPHOM ~ KJIACCE Ha TICPCOHAILHOM KOMIIBIOTEPE C HCIHOJB30BAHHEM ITAKETOB
npukiaaaasix mporpamm IDE Code Vision AVR, Atmel AVR Studio 4, Proteus 8.1 Pro Portable.

B mpomecce moaroroBkum K - 1aboparopHO  paboTe  HEOOXOIUMO — M3YyYUTh
COOTBETCTBYIOIIME METOJUYCCKUE YKa3aHUS M IMOBTOPUTH JICKIIMOHHBIM MaTepuaj, KOTOPBIH
OTHOCHUTCS K TEME pabOoThl.

[lepen HauasoM BBIMOJIHEHUS PA0OTHI HEOOXOMMMO CO3/1aTh OTHCIBHYIO MAIKy JUIs
co31aBacMbIX B pabote (haiijloB M YCTAaHOBHUTH €€ B CHCTEME KAa4eCTBE TEKYIIEH JTUPEKTOPHUHU.
[TyTh K JaHHOM TANKe HE TOJKECH COJIepKaTh UMEH, HAMCAHHBIX KUPHIUIUICH.

B mpouecce BbImoSHEHUsT pabOTHl MOJIyYEHHBIE pE3yJIbTaThl pPacdy€ToB, JUCTHUHIU
pa3pabaThiBa€MbIX MPOTPaMM, CXEMbI M IpyTUe paboure MaTepuabl JOJDKHBI COXPaHATHCS Ha
JIMCKE JIJISl UX TabHEUIIETO UCTIOIH30BaHUs TPU 0POPMIICHUU OTYETA.

ITo oxoHuaHnK PabOTHI HEOOXOAMMO COCTABUTH OTYET U MOJATOTOBUTHCS K €T0 3allUTe Ha
CIICITYIOIIIEM 3aHSTHH.

CrpykTypa B (hopMa O0TUETA 0 JJabopaTOpHOH padoTe
Otuér 0 mabopaTtopHOit paboTe AOIKEH COMIEePKATh:
— (1)aMI/IJ'II/IIO, UM U OTYCCTBO CTYJICHTa, BBIITOJIHUBIICTO pa60Ty;
— HOMep y4eOHOU TpYIIIbI;
— )IaTy BBIITOJTHCHU L pa6OTI)I;
— Ha3BaHUeE padoThHI;
— 11eJTb pabOoTHI,
— KpaTKkyro GopMyITUpOBKY 3a7aHus Ha 1a00OpaTOpHYIO padoTy;
— OCHOBHBIC TCOPETHYCCKHE CBEJACHHWS W (OPMYJIBI, HCIOJB30BABIIMECS B IPOIECCe
BBITIOJTHEHHUSI paOOTHI;
— JIMCTUHTH nporpaMM, p33pa60TaHHBIe 1 OTJIA’)KCHHBIC B Hpouecce BBIITOJIHCHU S pa6OTBI;
— CXeMBbI, pa3paboTaHHbBIE B TPOIIECCE BHITIOTHEHUS pabOTHI;
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— [PY UCIOJIb30BAHUU JIONIOJHUTEIBHON JIUTEPATYPhl YKa3aTh CCHUIKH U MPUBECTU CITUCOK
JTUTEPaTyphl;
— BreIBoIBI 110 paborTe.

TpeboBanus k ohopMIEHUIO OTYETa O JJAbOpaTOpHOU paboTe

[Tpumep odopMieHHsT TUTYIBHOTO JHCTA OTYETA 1O JTaOOpaTOpHOW paboTe MPUBEACH Ha
caiiTe yHMBepcUTETa WW.guap.ru.

IIpu odopmiennn otu€ra 0 mMabOpaTopHON pabOTe HEOOXOAUMO NPUIACPKHUBATHCS
tpeboBanuit 'OCT 7.32-2017 «Ot1u€T 0 HaAy4HO-HCCIENOBaTeIbCKOM padote. CTpykTypa
npaBuiIa OPOPMIICHHSD.

[To xaxmoi nabopaTtopHOil paboTe MOkKEH ObITh MOJITOTOBJIEH OTYET B OyMakHOM U B
aneKTpoHHOM Buje. llocrme 3ammThl 1a0opaTopHBIX padoT OTY4ETHI B OyMaKHOM BHJIE C
MIPOCTABJICHHBIMHU OIICHKaMH XpaHATCS Ha Kadenape, a OTYETHI B 3JIEKTPOHHOU (opMe TOIKHBI
OBITH BBUIOKEHBI B TMYHOM KaOMHETE yUallerocsi Ha CaiiTe YHUBEPCHUTETA.

11.3. Meroauueckue yKazaHus JUIsi 0OyJarOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboTsl

B xoze BBIOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOLIUICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jiis oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSATEIbHAs padoTa MOXKET
BKJIIOYATh B ce0s KOHTPOJIBbHYIO paboTy.

B mporecce BBIMOTHEHHSI CAMOCTOSTENLHONW paboThI, y oOydaromerocst (GopMHpPYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKA B YCBOGHHWH WM CHCTEMAaTH3allMH MPUOOPETaeMbIX 3HAHHM, 00ECIICUMBAET BBICOKUI
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEeHHs, MOMOTaeT IOJYyYUTh HABBIKA TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HANpaBJSIOUIMMH  CaAMOCTOSITENIbHYIO  paboTy
00yJaroUUX CSSBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOAMYECKHE YKa3aHHS IO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (s 00ydaromuxcs
10 3a04HOU (hopme 0OyueHus).

11.4. MeTtoauueckue yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTH NPEAYCMaTpPUBACT KOHTPOJIb KayecTBAa 3HAHUU
00y4aroImuxcsl, OCYLIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JTUCIUIUINHBI.

KonTpons kauecTBa 3HaHUI MPOBOAUTCS B (popMe MHIMBHIyaTbHOTO cOOECEIOBAHHUS 110
MaTepualy OTAEIbHBIX pa3/JesioB JUCLUMUIUIMHBL, & TAK)K€ IPOBEPKUM OTYETOB O BBINOJIHEHUU
IIPAKTUYECKUX 3aJaHUM.

Pe3ynprarhl TEKymero KOHTPOJIS MOI'YT YYUTBHIBAThCSA MPHU IPOBEICHUH IIPOMEKYTOUHOMN
aTTECTALlNH.

11.5. Metoauueckue ykazaHus il OOYYaIOLIMXCS MO MPOXOXKACHUIO MPOMEXYTOUHOM
aTTeCTallUU.

[Ipomexxyrounass  artectanust  oOyyaroIIMXCs — NpeAycMaTpuBaeT  OILCHMBAaHUE
MIPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB 00yueHus Mo AucuuIuinae. OHa IpOBOAUTCS B
dopme nudepeHIIMPOBAHHOTO 3a4ETA.

HuddepenunpoBanublii  3a4eT — 3T0 (opMa OLEHKH 3HAHHWM, TOJYyYEeHHBIX
00y4aromuMcs MpH U3YYE€HUU TUCIMIUIMHBI, IPU BBIOJTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
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paboT, Hay4YHO-HCCIIE0BATENbCKUX PA0OT U MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKOMN
«OTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIBLHO.
OneHuBaHUE 3HAHUM W HABBIKOB CTYJAEHTOB IIPU IIPOBEIECHUU IMPOMEKYTOUHOMN

aTTecTallud OCYULIECTBISAETCS B COOTBETCTBUU ¢ TpeOoBaHussMHu Ilonmoxenuit «O Tekyuiem
KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUHOM arrectanuu cryneHToB ['YAII, oOyuaromuxcs mo
porpaMMam BbICIIEro oopa3oBanus» U «O MOIYIbHO-PEUTHHIOBOM CUCTEME OIICHKH KadecTBa
yaeOHo# paboTel ctyaeHToB B 'Y Ally.



Jluct BHECeHUs! U3MEHEHUH B pabouyro MporpaMmy AUCHUIUINHBI
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JlaTta BHECEeHUS
H3MEHEHUI U
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
kadempoit




