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AHHOTaNINA

Hucuumnuna «I[IporpaMMupoBanne MUKPOKOHTPOJUIEPOBY BXOJIUT B 00pa3OBaTEIbHYIO
porpaMMy BBICHIETO 00pa30BaHUsl — MporpamMMmy OakajaBpuaTa 10 HalpaBJICHUIO MOATOTOBKU
14.03.01 «SnepHas sHepreTrka U TEIIo(PpU3UKa HaNpaBIeHHOCTH «TeXHOJIOTHU YIIpaBiICHUS B
SepHON SHEepreTuKey. Jucuuminaa peanusyercs kagenpoi «Ne32».

JlucuuniuHa HalejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMITETEHIIUH:

[IK-4 «CnocobHocTh  pa3zpabaThiBaTh MPOEKTHl  Y3JIOB  alllapaTOB C  y4eTOM
c(hOpMyJIMPOBAHHBIX K HUM TpeOOBaHHI, UCIOIb30BaTh B pa3pabOTKe TEXHUYECKUX MPOEKTOB
HOBBIC MH(POPMAITMOHHBIC TEXHOJIOTUI

CopepxaHue AUCHUUIUIMHBI OXBaThIBAET KPYT BOMPOCOB, CBSI3aHHBIX C pa3pabOTKON U
OTJIAJAKOM IporpamMm JUisi MUKPOKOHTPOJUIEPOB Ha fA3bIKE IporpammupoBanus C++, a Takxe
U3Y4YE€HHEM OCOOCHHOCTEH apXUTEKTYpPbI MOIMYJISIPHBIX MUKPOKOHTPOJIEPOB.

[IperonaBanre MUCHMIUIMHBI IPEIyCMaTpUBaeT cleayromue (OopMbl OpraHHU3alHuu
yueOHOro Ipoliecca: JEeKIIH, J1abopaTopHble paboThl, CAMOCTOSITENbHAs pad0Ta 00y4aroIIerocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYyCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUMI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs aTTecTanus B opme AudhepeHInpOBAaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS AWCIMILIUHBI COCTABIsET 3 3adeTHBIX eawHmibl, 108
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO AUCIUIUIMHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
[leapt0 TUCHUIIIMHBI SBJSICTCS O3HAKOMJICHHUE CTYJAEHTOB C MPUHIMIIAMH, METOJIaMHU U
WHCTPYMECHTAIBHBIMA CPEJICTBAMHU pa3pabOTKH W OTJIQJKH MPOTPAMMHOTO OOeCTeUeHUs

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

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYeMOH  y4acTHUKAMH

0o0pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTEeNIbHOI MpOrpaMMbl BhICIIET0 0O0pazoBaHus (nanee —

OI1 BO).

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

B pesynbrare m3ydeHus TUCHMIUIMHBI OOyYaroUIUics TOJDKEH 00iajarh CleqyIoIuMH
KOMIIETEHIIMSIMU HJTH UX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.
Tabmuua 1 — [lepeyeHp KOMIETEHIIMHA U HHANKATOPOB MX JOCTHXKCHHS
Kareropus (rpynna) Kon n Kon v HanMeHOBaHNE HHIUKATOPA JOCTUKEHUS
KOMIIETEHIIH HAHMCHOBATHE KOMIIETEeHIIUU
KOMIETEHIINH
[1K-4.3.1 3HaeT MeTOabI pa3pabOTKH MTPOESKTOB
[TK-4 CriocoOHOCTh | y3JI0B anmaparoB ¢ y4€TOM CPOPMYIUPOBAHHBIX
pa3pabaTbiBaTh K HUM TpeOOBaHMI, C UCIIOIb30BAaHUEM HOBBIX
IPOEKTHI y3JIOB MH(POPMALIMOHHBIX TEXHOIOTUH
annaparoB ¢ yuerom | [IK-4.V.1 ymeer pa3pabaTsiBaTh IPOEKTHI Y3JI0B
c(OpPMYIMPOBAHHBIX | alapaToB ¢ Y4ETOM C(HOPMYIHMPOBAHHBIX K HUM
[TpodeccuonanpHblie | K HUIM TpeOOBaHUH, TpeOOBaHUl, UCII0JIb30BATh B pa3paboTKe
KOMIIETEHIIUH UCIOJIb30BaTh B TEXHUYECKUX NTPOEKTOB HOBBIE

pa3zpaboTke
TEXHUYECKHUX
IMPOCKTOB HOBBIC
nH(pOpPMaIMOHHbBIE
TEXHOJIOTUHU

MH(pOpPMaAIIMOHHBIE TEXHOJIOTHH

[1K-4.B.1 Bnageetr MeTo1aMu ITPOBEICHUS
pa3paboTOK MPOEKTOB Y3JIOB anmnapaTroB ¢ Y4€TOM
c(hOpMyIHUPOBAHHBIX K HUM TPpeOOBaHMUIA, ¢
WCITOJIb30BAaHUEM HOBBIX HH(OPMAIIMOHHBIX
TEXHOJIOTUH

2. Mecro nucuumanssl B ctpykType OI1
HucnunnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
IIPYU U3YYECHHUHU CIEAYIOIINX AUCLIUTIINH:
— «/IuckpeTHass MaTeEMaTHKa,

— ((TGODI/ISI ABTOMATUYCCKOTO YIIPABJICHUSA ),

— «CxemMoOTeXHMKA CPEACTB KOHTPOJIA)).

3HaHI/I$[, IMOJIYYCHHBIC IIpH H3YUYCHUU MaTcpualia ﬂaHHOﬁ JUCIHUIIIIMHBI, UMCIOT KakK
CaAMOCTOATCIIBHOC 3HAYCHUC, TAK U MOT'YT HUCIIOJIb30BATHCA ITPU U3YUCHUH APYTUX OUCHUIIINH!
- ((HDOFD&MMHO-HGJI@BO@ YIIpaBJICHUEC B HDI/I60DOCTDOGHI/II/I)),

- «MI/IKDOHDOHeCCODHBIe CpeACTBA KOHTPOJIA U AUArHOCTHKN ).

Tabnule 2.

3. O0beM U TPYJA0EeMKOCTb JUCIUIUIUHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCIUIINHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaMm) MpeACTaBICHbI B




Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMKocTs 110
Bun yuebHoit paboThl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocma OuUCUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 34 34
AyoumopHnuie 3anamus, BCETo vac. ol ol
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npaktuueckue/cemunapckue 3ansarus (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 34 34
KypcoBoi nmpoekt (pabota) (KI1, KP), (4ac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (4ac) 57 57
Buo npomesxxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, M. Hudod. 3au.
DKz F*) 3au.

*x

IIpumeuanue: xkaHaumaTCKuil sk3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHAM 3aHATHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Paznensl, TeMBI TUCITATIIINHBI Texamu | 113 (C3) AP KII CPC
’ (qac) (qac) (qac) (dac) (qac)
Cemectp 7

Paznmen 1. XapakrepHbie 0COOCHHOCTH
MHKPOIPOLIECCOPHBIX HHPOPMAILIMOHHO- 2 4 6
W3MEPUTENILHBIX CUCTEM.

Paznen 2. TunoBas cTpyKTypHas cxema

MHUKPOKOHTpOJUIEpA O0IIEro NPUMEHEHHSI. ) 4 6
OcOOEHHOCTH MOMYJISIPHBIX aPXUTEKTYP
MUKPOKOHTPOJIJIEPOB.

Paznen 3. Cucrems! cuncnenus. Popmsl
NPEACTABICHUS YUCIOBBIX JaHHBIX B 2 4 7
MHUKPOIPOLIECCOPHBIX YCTPOHCTBAX.

Paznen 4. CtpykTypa nporpaMmsl Ha si3bike C++. 2 4 6
OTarbl MOJIrOTOBKHU MCIIOJIHAEMOM MPOrPaMMBI.

Paznen 5. Onpenenenns u onucanusi 0ObEKTOB. 3 6 8
Belpaskenus. 3Haku onepanui.

Pasnen 6. Oneparopsi si3bika C++ 2 4 6

Paznen 7. OOBEKTHO-OPUEHTUPOBAHHOE ) 4 8
IPOrpaMMHUPOBAHUE.

Pa3nen 8. MukpoxonTpomnepsl AVR cemelicTBa 2 4 10
Mega ¢upmbr ATMEL.
Hroro B cemecTpe: 17 34 57

Hroro 17 0 34 0 57




IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTCs B HENOCPEACTBEHHOM  BBIIOJHEHUHU
Oo0y4yaromMMHUCsT ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oya;ymei
npoeCCHOHATIBHON 1A TEIbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHSATHH.
Copep:xanne pa3esioB U TeM JICKITMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IHUKJIA

Howmep

HazBanwne u COACPpIKAHUE Pa3aCIOB U TEM JICKIMOHHBIX 3aHATHI
pasaciia

1 XapakTepHble 0CO0€HHOCTH MUKPONPOLECCOPHBIX HH(POPMAITMOHHO-H3MEPHTETbHbBIX
cucrteMm. [lorstus «Muxponporneccop» u «MukpoxoHTposuiep». OcHOBHBIE TpeOOBaHUS,
MpeabIBIsieMble K MUKPOKOHTPOJUIEPaM POOOTOTEXHUUECKUX CHCTEM

WcTopus pazButrs MUKPOKOHTPOIIepoB. OCHOBHBIE XapaKTEPUCTHKH MUKPOKOHTPOJLIEPA.
Knaccudukarms MEKpOKOHTPOIUIEPOB M0 pa3psaHocTy muHb qaHHbx LITY, mo
APXUTCKTYPEC BBIYHMCIIMTECIILHOM CHUCTECMBI, 110 (I)I/IpMeHHBIM HHaT(bOpMaM, 110 BBIITOJIHACMBIM
¢dbyHKIMSM. YHHUBEpcaIbHbIe MUKPOKOHTpOJUIEphl. Clielnanu3upoBaHHbIC
MUKPOKOHTPOJUIEPHI.

CISC u RISC apxutekTtypa MukpokoHTposuiepoB. Ocodoennoctu CISC — koHIenm.

CISC u RISC apxutekTtypa MukpokoHTposuiepoB. Ocooennoctu RISC — koHnenmu.
[Ipuncronckas (hon Helimana) u rapBapackas apXUTEKTYpbl MEKPOTIPOIIECCOPOB.
MonudurupoBaHHas rapBapcKasi U pacuIMpeHHas rapBapAcKas apXUTEKTYPHI.

2 TumnoBasi cTpyKTypHasi cxeMa MUKPOKOHTPOJIJIEPA 0011er0 MPpUMeHEeHHs
(yauBepcansroro MK). CoctaB mpoiieccopHOro siipa U i3MEHsAeMOro QpyHKIIMOHATBHOTO
OIoxa.

[onstus «Anpoy, «CemeiicTBo», «Moeb» MUKPOKOHTpOsLIepa. OCOOCHHOCTH
COBPEMEHHBIX MUKPOKOHTPOJIIICPOB: MOAYJIbHAS OpraHU3alus, 3aKphITas apXUTeKTypa,
UCIIONIb30BaHNE TUIOBBIX (PYHKIIMOHAIBHBIX MEpU(EPUIHHBIX MOTYJICH U pacIupeHHe
YHCIIAa PEKHMOB UX pabOTHI.

Br160p MUKpOKOHTpOJIIEPA MPH MTPOSKTHPOBAHUH DIIEKTPOMEXaHUIECKUX CHCTEM.
CemeiicTBO MHUKpOKOHTpOJUIepoB cemeiicTa Intel 8051, usnenust komnanuii Motorola
(68HCO05, 68HC08, 68HC11) u Zilog (Z8) , PIC-xorTpomrepsr ¢pupmer Microchip,
cemeiictBO MuKpokoHTposuiepoB AVR ¢upmer Atmel, mukpokouTposiepst STMS8 u
STM32 ot STMicroelectronics, 32-paspsimaoe mpoueccoproe sapo ARM Cortex-M3 .
Oco0GeHHOCTH IPOrPaMMHUPOBAHHSI MUKPOKOHTPOJIJIEPOB U OTJIAJIKU TIPOTPaMM. SI3bIKn
IPOrpaMMHUPOBaHHsI MHKPOKOHTpOIuIepoB. OcobeHHOCTH si3bika C++.

3 CucreMbl cuucjeHus. Hemo3umonHbie U MO3UITMOHHBIC CUCTEMBI cuncieHus. [lepeBos
YHCeJI B TIO3UIIMOHHBIX CUCTEMax CYMCIeHHs. BeinoHeHne apu()MEeTHIECKHUX OIepanui B
JIBOMYHOI CHCTEME CUMCIICHHS.

@DopMbl NPEACTABIEHUS YUCIOBBIX JAHHBIX B MUKPONPOIECCOPHBIX YCTPOiIiCTBAX.
[pencrasienue qaHHBIX ¢ GUKCUPOBAHHOH M C MJIaBatonieid 3ansatoii. [Ipeacrasnenue
OTpHUIATETbHBIX urcel. [Ipsamoii, 00paTHBIN U IOTIOHATENBHEIN KOJI.

4 CTpykTypa nporpaMmmsl Ha si3bike C++. ITanbl NOATOTOBKH MCHOJIHSIEMOi
nporpamMmsl. Jlekcuueckre OCHOBEHI (aliaBuT, JieKceMbl) si3bika C++.

JIMpeKTHUBBI MperpoIieccopa U yKkazaHust KoMnuastopy. Jupektussl #include,
#define, #asm, #endasm.
Tune! nansaeix B CH+. ABTOMATHYECKOE U SIBHOE MPe0OPa30BaHKe THIIOB.

5 Onpenesienus u onucanus 00beKToB. OnpeneneHus nepeMeHHbIX. | 100anbHbie U
JIOKaJIbHBIE IEPEMEHHBIE. BUTOBBIE TEPEMEHHBIE.

MaccuBsl, CTPYKTYpPBI, OOBSIBICHHS, TIEPEUUCITICHHS.

Oyukrmu. OnpeeneHus, 00bsBICHUS H BHI30B (DYHKITHH.

KoHcTaHTEL HGIII)IC, BCIICCTBCHHBLIC, CUMBOJIBHBIC, CTPOKOBBIC KOHCTAHTHI.




JBa cnoco0a 3agaHusi KOMMeHTapHueB. Boipakenusi. 3Haku onepauuii. YHapHbIe,
OmHapHbIE, TepHAPHAS oreparuu. [[puopuTeTH omeparuii.

Omnepatops! s3pika C++. [locnenoBaTenbHO BHIMONHICMBIC OIEPATOPHI.
Ycnouslii oniepatop. Oneparop — NepeKIoyaTeb
OnepaTtopsl UKJIA ¢ TPEIYCIOBUEM U C MOCTYCIOBHEM. VITepallmOHHBIN IIUKII.
Omnepatop 6e3ycioBHOTO NIepexoaa. Oneparop Bo3Bpara u3 ¢pyHkmun. Onepatop
MPUHYAUTEIBHOTO BhIxo/a. OnepaTop 3aBepIICHUs TEKYIICH UTepaliu.

HaclleIOBaHKe, MOJTUMOp(U3M

O0BEKTHO-OPHEHTHPOBAHHOE MPOrpaMMUpoBaHue. MeTo1 00bEKTHO-
OPHUEHTHPOBAHHOM MEKOMITO3HITHH KaK CIIOCO0 MPEOIOICHHS CIIOKHOCTH TporpaMM. Kitace
KaK THIT JAHHBIX, OMpeieaeMblil mons3oBateneM. [Ipuamume OOIL: nakancymsms,

nepudepuiiHple ycTpoicTBa

MuxpoxonTposuiepsl AVR cemeiictBa Mega ¢gupmber ATMEL. CtpykrypHas cxema u
OCHOBHBIE TTapaMeTpbl MUKpOKOHTpOJuTepoB AVR cemeiictBa Mega. OcobenHnoctu siapa
MHKPOKOHTpoJuIepoB AVR, mmogcucTeMsl BBoAa/BeIBoIa. OpraHu3amnys maMsTH,

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBE/IECHBI B TAOJIHUIIE 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATUS U UX TPYAOCMKOCTb

N3 Hux No
Ne | Tewmsl npaktudeckux | @opmel npakTU4ecKuX | TpyaoeMKOCTh, |IIPAKTHYECKOM |pasnuena
/11 3aHSTUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT
(dac) JIUHBI
Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4, JlabopaTopHbIE 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh PUBEACHBI B Ta0OHIIE 6.
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
No Hammernopasme TaBopaTopHEX paoT TpynoeMKoCTb, | IPaKTUYECKOM | pa3aena
n/m (uac) ITOATOTOBKH, | JHCILIHII
(gac) JIMHBI
Cemectp 7
1 | PazpaGotka MPOTPAMMHOTO reHeparopa 4 4 1-8
UMITYJIbcOB Ha 0a3e kourpoiuiepa ATmega3?2.
Yacte 1. Paspaborka mporpammel B IDE Code
Vision AVR.
2 | Pazpabotka MPOTPAMMHOTO reHeparopa 4 4 1-8
UMITYJIbCOB Ha 0a3e kourpoiuiepa ATmega3?2.
Yacte 2. Ornagka mporpammsel B cperne Atmel
AVR Studio 4.
3 | Pa3zpabotka MIPOTPAMMHOTO reHeparopa 4 4 1-8
AMITYJIbCOB Ha ©Oa3e kouTpoiuiepa ATmega3?2.
Yacte 3 MogenupoBanue B Proteus 8.1 Pro
Portable.
4 | PazpaboTka cHCTeMBl YIpaBICHHS ABUTaTEIIEM 4 4 1-8
MOCTOSIHHOTO ~ TOKa Ha 0a3ze  KOHTpoJuiepa
ATmega32. Yacte 1. Pa3paboTka mporpammsl B
IDE Code Vision AVR.




5 | Pa3pabotka cucTeMbl YOpaBICHUS ABHraTelIeM 4 4 1-8
MOCTOSIHHOTO ~TOKa Ha 0ase  KOHTpoiuiepa
ATmega32. Yacte 2. Ormagka mporpamMmbl B
cpene Atmel AVR Studio 4.

6 | PaspaboTka cHCTeMBl YIpaBJCHHs JBUraTelieM 4 4 1-8
MOCTOSIHHOTO ~TOKa Ha 0a3e  KOHTpoJuiepa
ATmega32. Yacte 3 MogaenupoBanue B Proteus
8.1 Pro Portable.

7 | PazpaboTka CcHCTEeMBI  CHTHaIW3allMH  Oas3e 4 4 1-8
koHTpoiiepa ATmega32. Yacte 1. Pa3paborka
nporpammsel B IDE Code Vision AVR.

8 | PazpaboTka  cuCTeMBl CHrHaNIM3amuud  Oase 4 4 1-8
koHTporepa ATmega32. Yacte 2. Oriamka
nporpamMmsl B cpere Atmel AVR Studio 4.

9 | Pazpabotka cucTeMbl cHUrHaIM3aluMd Ha Oase 2 2 1-8
KOHTpoJIIepa ATmega32. Yactp 3
MogenmupoBanue B Proteus 8.1 Pro Portable.

Bcero 34 34

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO

4.6. CamocrosarenbHas padoTa 00yJaronxcs
Buiel caMocTosITeNbHOM pabOThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmmua 7 — Bugsl caMocTosTenbHON PabOTHI M €€ TPYIOEMKOCTb

N Bcero, | Cemectp 7,
Bun camocrositensHOM paboTh
qac qac
1 2 3
M3yueHne TeOpeTHIecKoro Marepuasia
30 30
qucturaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
IToaroToBKa K TEKYIIEMY KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Homamnee 3amganne (/13)
Kontposbubie paboThl 3a04HUKOB (KP3)
IToaroToBKa K MpOMEXyTOYHOU
17 17
attecranuu (ITA)
Bcero: 57 o7

5. IlepeueHb yueOHO-METOINYECKOTO 0OECTICUEHUS
JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIONMIUXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl 00y4aromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3TaHUN
[lepedyeHpb neyaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaulle 8.




Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHM

KomuecTso 3Kk3eMILIIpOB B
[udp/ bubnmorpaduueckas ccpiika OumioTeKe
URL anpec (KpoMe 371eKTPOHHBIX
IK3EMILTSPOB)
V]IK 004.312.46 | JIebene M.B. Code Vision AVR: mocobue s
JI33 HaunHaromux. — M.: Jlomka-XXI, 2008. — 592 c.
VIK EBctudees A.B. MukpokonTpoiiepst AVR
621.316.544.1 cemeiicts Tiny u Mega ¢pupmsl ATMEL, 5-¢ u3j.,
(035.5) crep. — M.: U3narenbckuii noM «Jlomaka-XXI»,
E26 2008. — 560 c.
YK Bcerasckas, E.B. MukpomnponeccopHble cpeicTBa
681.3.01(075.8) | cuctem ympapiieHus: KOHCIEKT Jiekiuii / E.B.
B858 Bcerasckasg, B.M. KoncrantunoB — YenssOMHCK:
W3parensckuit nentp FOYpl'Y, 2010. — 91 c.
ISBN 5-7038- | BopornukoB C.A. MHbOpMaImOHHBIE YCTPOHCTBA
2207-6 POOOTOTEXHUUYECKUX cHCTeM: Yuel. mocodue. —
M.: U3a-Bo MI'TY um. H.D. Baymana, 2005. —
384 c.; mi. (Po6ororexnuka / ITox pen. C.JI.
3enkesuua, A.C. IOnienko)
http://baumanpress.ru/books/18/18.pdf
ISBN 978-5- CoBpeMeHHAs aBTOMATHKA B CUCTEMAax
16-005162-8 yIPaBJICHHS TEXHOJIOTUYECKUMHU MPOIIECCaMU:
VY4e6. noc. / B.I1. UBmunH, M.IO. [Tepyxun - M.:
HUII Uudpa-M, 2013 - 400 c.
http://znanium.com/catalog.php?bookinfo=363591
ISBN 978-5- ABTOMaTHUYECKHUE CUCTEMBI TPAHCIIOPTHBIX
91134-980-6 cpencts: Yueonuk / B.B. benskos, JI.B. 3e3tomnun,
B.C. Makapos, A.B. Tymacos. - M.: ®opym:
HUI] UHOPA-M, 2015. - 352 c.
http://znanium.com/catalog.php?bookinfo=486415
7. TlepedyeHb AIMEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
nH(}OPMaILIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[Tepeuenn AJIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB WH(OPMAITMOHHO-
TEJIEeKOMMYHUKAIIMOHHONH ceTn «HTepHeT», HEOOXOOMMBIX MJIi OCBOCHHS TUCIUILIAHBI

npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpcOB HHGPOPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»

URL anpec HaumenoBanue

Ww.guap.ru bubnmorexa ['YAII

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHSI, HCIIOB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca MO TUCIUTUIUHE.
[TepedeHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOECTICUeHUs TTpeicTaBiieH B Tadsmire 10.



http://baumanpress.ru/books/18/18.pdf
http://znanium.com/catalog.php?bookinfo=363591
http://znanium.com/catalog.php?bookinfo=486415
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Ta6ymma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus

Ne i/t Haumenosanue

1 IDE Code Vision AVR.

2 Cpena otnaaxu nporpamm Atmel AVR Studio 4.

3 Cucrema 3J1eKTpOHHOT0 MozeaupoBanus Proteus 8.1 Pro Portable

8.2. IlepeucHb HH()OPMAMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HaumenoBaHue cocTaBHOM yacTu Howmep aynutopuu
n/n MaTepHATbHO-TEXHUYECKOU Oa3bl (mpu HEOOXOMMOCTH )
JlexuuoHHas ayiuTopus bM 21-21
KomMmnbrotepHslii kacce BM 31-04

10. OmnenHouHbIe CpeACTBa AJIsl TPOBEICHHS MPOMEXKYTOYHOH aTTeCTAI[IH
10.1. CoctaB OLIEHOYHBIX CPEICTBAJSA IPOBEACHUS INPOMEKYTOUYHOM aTTeCTallH
o0yJaromuxcst Mo JUCIUIUTHHE pUBeAeH B Tabmmme 13.
Tabmuua 13 — CocTaB OLIEHOUYHBIX CPEACTB Il IPOBEICHHsI TPOMEXKYTOUYHOM aTTecTaliuu

Bun npomexyTodHOM arTecTauyu ITepedeHb OIIEHOYHBIX CPEJICTB
JuddepeHpoBaHHbIi 3a4ET Crncox BOpocoB;
TecTtsr;
3agaun.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINH OOYyJaloUIMMHCS TPUMEHSETCS 5-0ajuibHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas puBejeHa B Tabuune 14. B TeueHne cemectpa MOXKET UCIOIB30BaThCs
100-6amnpHast ~ mIKaja ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

OrreHKa KOMITETEHITUHN

XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

5-0aiupHas mKana
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUpOBAHHBIX KOMITETEHIUI

— oOyyvaromuiics TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €ro U3JIaracr;

— Oomupasich Ha 3HAHHUS OCHOBHOW W JIONMOJHUTEIBHOM JIUTEPaTYpHI,

«OTIIMIHO» v
GatTeHOY TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC MMOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABIICHHS;
— yMeJI0 000CHOBBIBAET U apI'YMEHTUPYET BBIJIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIIeUaTN3UPOBAHHBIX TOHSITHH.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rPpaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUSA OCHOBHOMU
JUTEPATYPBI;
ODOLLION — HE JIOMYCKAeT CYNECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYECKON JESITeITHbHOCTHIO
«GaYTEHO»
HaIPaBJICHUS;
— apryMEHTUPYET HAy4YHbIE ITOJIOKEHUS;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BJIAJICET CHCTEMOMH CIIeIMATN3UPOBAHHBIX TOHSITHH.
— 00y4YaroNuiicss YCBOMJI TOJIBKO OCHOBHOHM MPOrPaAaMMHBIN MaTepuall,
[0 CYIIECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHUS TOJIBKO OCHOBHOMU
JTUTEPATYPHI;
— JIOMyCKaeT HECYNIECTBEHHBIC OMMMOKN M HETOYHOCTH;
«Y/IOBJICTBOPUTEITHHOY .
— WCIIBITBIBACT 3aTPYJHCHHS] B TMPAKTHUYECCKOM NPUMEHCHUW 3HAHUH
«GaYTEHO»
HaIPaBJICHUS;
— cJ1ab0 apryMEHTHPYET HayJHBIC ITOJIOKCHHS,
— 3aTpyAHsieTcs B (OPMYyITUPOBAHUHN BBIBOJIOB i 0000IIICHUI;
— YaCTUYHO BJIQJICET CUCTEMOM CICIMAIN3UPOBAHHBIX MOHSATHIA.
— o0ydJaromuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTepuana;
— JIONyCKaeT  CYIIECTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IIPH
«HEYIOBJICTBOPUTEITHHOY ’
paccMOTpEeHHH MPOoOJIeM B KOHKPETHOM HalpaBlIeHUY;
«HE 3aYTEHOY

— MCIIBITHIBAET TPYIHOCTH B MPAKTUUECKOM MPUMEHEHUH 3HAHMIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHS,
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeicTaBlieHbl B Tadimie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ko
Ne n/nt Ilepeuenb BonpocoB (3a7au) i FK3aMeHa A
MHAMKATOpa
Y4eOHBIM MJIaHOM HE PEIYCMOTPEHO
Bompocsr (3amaun) s 3aueta / qudd. 3auera npejgacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aum) ams 3adeta / qudd. 3auera
Kon
Ne n/m [lepeuens BompocoB (3a7a4) ans 3a4yera / qudd. 3ayera
P P (saza) 1 i WHAMKATOpa
1. Tonsarus «Muxponporueccop» U «MHUKPOKOHTPOIIIEP». XapaKTepHbIe [1IK-4.3.1

0COOCHHOCTH MHKPOITPOIIECCOPHBIX HHPOPMAITMOHHO-YITPABJISIOIINAX
cucteMm. OcHOBHBIE TPeOOBaHMSI, IPEABABIIEMbIE K MUKPOKOHTPOJLIEpAM
POOOTOTEXHUUECKUX CUCTEM

2. Wcropus pa3BUTHS MUKPOKOHTPOJLIEpOB. OCHOBHBIE XapaKTEPUCTUKU
MHUKPOKOHTpPOJLIEPA.
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Kinaccudukanus MUKpOKOHTPOJUIEPOB IO Pa3psIHOCTH MHHBI JaHHBIX L[ITY,
10 APXUTEKTYPE BBIYMCIUTEIBHON CUCTEMBI, 110 (PUPMEHHBIM IUIaThOopMaMm,
0 BBIMOJIHSAEMBIM (PYHKIIUSM. Y HUBEpCaIbHbIE MUKPOKOHTPOJLIEPHI.
Crniennanu3upoBaHHblE MUKPOKOHTPOJIIIEPHI.

CISC u RISC apxurektypa MmukpokoHTposuiepoB. Ocobennoctu CISC —
KOHIICTIITHH.

CISC u RISC apxurekrypa MukpokoHTposuiepoB. Ocobernnoctu RISC —
KOHIICTIITHH.

[Ipuncronckas (¢pon Helimana) u rapBapackas apXuTeKTypbl
MHUKponporeccopoB. MoauduurpoBaHHas rapBap/ICKasi ¥ pacuIipeHHas
rapBapjckasi apXUTeKTYphl.

. Honstus «Anapoy», «CemeiictBo», «Moj1€7b» MUKPOKOHTPOJLIEPA.

Oco0eHHOCTH COBPEMEHHBIX MUKPOKOHTPOJIJIEPOB: MOy IbHAS
OpraHM3alys, 3aKpbITasi apXUTEKTypa, UCI0JIb30BAHNE THUIIOBBIX
(GYHKLIMOHATBHBIX NepUPEpUHHBIX MOYJICH U PACIIMPEHHUE YHUCIIA PEKUMOB
uX paboTHI.

10.

11.

TunoBas cTpyKTypHas cxeMa MUKPOKOHTPOJLIEpa 0OLIEro TPUMEHEHHUS
(ynuBepcanpHoro MK). CocTaB nporieccopHOro sifjpa ¥ U3MEHsAeMOoro
(GyHKIIMOHATIBLHOTO OJIOKA.

Bb160p MUKPOKOHTpOILIEPA ITPU IPOEKTUPOBAHUHN MEXATPOHHBIX U
POOOTOTEXHUYECKHX CHCTEM.

Oco0eHHOCTH MTPOTPpaMMHUPOBAHUS MUKPOKOHTPOJIJIEPOB U OTJIAIKH
nporpaMM. SI3bIKH MPOrPaMMUPOBAHUS MUKPOKOHTPOJLIEPOB. OCOOCHHOCTH
si3pIka C++.

Cucremsl cuncienus. Hemo3umoHHbie U MO3UIIMOHHBIE CUCTEMBI CUUCIICHUS.
IIepeBon uuncel B MO3ULIMOHHBIX CUCTEMAX CUMCIIEHUs. BrinosHeHue
apuMeTUUECKHUX OTNEPAINil B JBOMUYHON CUCTEME CUHCIICHHUS.

[IK-4.Y.1

12.

13.

14.

15.

16.

17.
18.
19.
20.

®opMBbI IIPEJICTABIICHUS YACTOBBIX JAHHBIX B MUKPOITPOIIECCOPHBIX
ycrpoiictBax. [IpencraBnenre gaHHBIX ¢ GUKCUPOBAHHOM U C IIABAIOIIEH
3ansitoil. [IpencraBnenue orpunarenbHbix yucen. [IpsMoit, oOpaTHBIN 1
JIOTIOTHHUTEIIFHBIA KO,

Dransl MOATOTOBKH UCHOIHAEMOM nporpaMMbl. CTpyKTypa IporpaMMbl Ha
s3bike C++. Jlekcnueckue ocHOBBI (a1aBuT, JiekceMbl) si3bika C++.

JIMPEKTHBBI TIPENPOIIECcCopa U yKa3aHHUsl KOMIHIATOPY. JIUpEeKTHBEI
#include, #define, #asm, #endasm.

Tunel nanapix B C++. ABTOMaTH4eCKOE U IBHOE MPEe0Opa3oBaHUE TUIIOB.

Omnpenenenus u onucanusi 00beKTOB. OnpeneneHus mepeMeHHbIX.
['mobGanbHBIC U TOKATBHBIC TIEpeMeHHbIE. BUTOBBIE TTIEpEMEHHEIE.

MaccuBsl, CTPYKTYpBbI, OOBSBICHUS, IEPEUUCICHUS.

Oynkiuu. OnpeaeneHusi, 00bsIBICHUS U BBI30B (DYHKITHH.

Koncrantsl. Llenble, BeneCTBEHHbIE, CAMBOJIbHBIE, CTPOKOBBIE KOHCTAHTHI.

JIBa crioco0a 3a7jaHusl KOMMEHTapueB. BripaxeHnust. 3HaKu oreparuii.
VYHapHsble, OuHapHbIe, TEpHApPHas onepauuu. [Ipuopurers! onepanuii.

[IK-4.B.1
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21. Omneparopsl. [locienoBareabHO BHIMOTHIEMBIE OTIEPATOPHI.
22. YcnoBHbIH oneparop. Oneparop — nmepexrodarensb

23. Ormepatopsl IIUKJIA C IPEIYCIOBUEM H C ITOCTYCIOBUEM. M TepaninoHHbII
ITUKJL.

24. Omneparop 6e3ycinoBHOro nepexoaa. Oneparop Bo3Bparta U3 QpyHKIUH.
Omneparop NpUHYAUTEIHLHOTO BhIX0a. OmepaTop 3aBepIIeHUs TCKyIIeH
UTEpaIHH.

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI

Mpe/ICTaBiIeHbI B Tabuie 17.

Ta6mmma 17 — [lepedern TeM 111 KypCOBOTO POSKTUPOBAHHS/BBITIOJIHEHHSI KyPCOBOM paOOTHI

Ne n/m =
KypcoBOii paboThI

[TpuMepHBIii IepedeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

BOHpOCBI AJi1 IMPOBCACHHUA HpOMe)KYTO‘IHOI\/JI arreécralliu B BHAC TCCTUPOBAHUA

MpeACTaBICHBI B TaOnwmie 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BONPOCOB JJIs TECTOB

Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB

Kon
WHIUKaTOpa

1. Ionstus «Mukporpoueccop» u «MHKPOKOHTPOIIEp». XapaKTepHbIE
0COOEHHOCTH MHUKPOIIPOILIECCOPHBIX MH(POPMAITMOHHO-YIIPABIISIONIIX
cucrteM. OcHOBHbIE TpeOOBaHMUS, IPEABABIsIEMblEe K MUKPOKOHTpOJLIEpam
POOOTOTEXHHUECKUX CUCTEM

2. Vcropus pa3BUTHSI MUKPOKOHTPOIIEpOB. OCHOBHBIE XapaKTEPUCTUKU
MHUKPOKOHTpPOJLIEPA.

3. Knaccuduxanust MUKpOKOHTPOJUIEPOB O Pa3psSAHOCTH MIMHBI JaHHbIX LTV,
10 apXUTEKTYPE BBIUUCIUTENBHON CUCTEMBL, IO (pUpPMEHHBIM IIaTGopmam,
0 BBITOJIHAEMBIM (PYHKLUSAM. Y HUBEpCAIbHbIE MUKPOKOHTPOJIEPHI.
Crneunan3upoBaHHbIE MUKPOKOHTPOJIIIEPHI.

4. CISC u RISC apxutextypa MUKpoKOoHTposiepoB. Ocobennoctu CISC —
KOHIICTIIIUH.

5. CISC u RISC apxwurektypa mukpokonTposepoB. Ocooennoctu RISC —
KOHIICTIIINH.

6. Ilpunrcronckas (¢pon HelimaHa) u rapBap/acKast apXUTEKTYphI
MUKponporeccopoB. MoauduurpoBaHHas rapBap/IcKasi U pacluIMpeHHas
rapBapjcKasi apXUTeKTypBhl.

7. Tlonsarus «Aapoy, «CemeiicTBO», «MoOeNb» MUKPOKOHTPOJIIEpA.
Oco0eHHOCTH COBPEMEHHBIX MUKPOKOHTPOJUIEPOB: MOIYJIbHAs
OpraHu3alus, 3aKpbITas apXUTEKTYpa, UCIIOJIb30BAHUE TUIIOBBIX
(GYHKIIMOHATBHBIX TTepU(EePUHHBIX MOIYJIEH U pacIIMPEHUE YHCIIa PEKIMOB
uX paboThI.

I1K-4.3.1

8. TunoBas CTPYKTypHasi cXxeMa MUKPOKOHTpOJIIepa 00IIero MpuMeHEHHS
(ynuBepcansHoro MK). CocTaB npo1ieccopHOro sipa u U3MEHIEMOTo
(GyHKIMOHATBHOTO OJI0KA.

9. Br160p MUKPOKOHTpOJUIEpA TPH MPOSKTHPOBAHUN MEXATPOHHBIX H

[IK-4.Y.1
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POOOTOTEXHUUECKHUX CHCTEM.

10. OcobGeHHOCTH TPOrPAMMHUPOBAHKSI MUKPOKOHTPOJLIEPOB U OTJIAIKH
nporpaMM. SI3bIKH MPOTrPaMMHUPOBAHUSI MUKPOKOHTPOJIIEpOB. OcOOCHHOCTH
si3pIka C++.

11. Cucremsl cuncienus. Heno3uuuoHHbIe U O3UIIMOHHBIE CUCTEMBI CUHCIICHMSL.
IlepeBon uncen B IO3ULMOHHBIX CUCTEMAX CUMCIIEHUS. Brinonnenne
apu(METHUECKUX ONepalnii B IBOMYHON CHCTEME CUHCIICHUS.

12. ®opmbl peacTaBICHHUS YUCIOBBIX JaHHBIX B MUKPOIPOIIECCOPHBIX [IK-4.B.1
ycTpoiicTBax. [IpencraBinenne 1aHHBIX ¢ PUKCUPOBAHHOM U C IJIABAIOIICH
3ansaToi. [lpeacraBienue oTpunarenbHbIX yncen. Ipsmoii, oOpaTHBIN 1
JIOTIOJIHUTEIIbHBIN KO,

13. DTtamnbl MOATOTOBKH UCHOIHIEMOH porpammbl. CTpyKTypa MporpaMMBbl Ha
s3pike C++. Jlekcnueckue ocHOBHI (a1(haBuT, JIeKceMbl) si3bika C++.

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

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

16. Ompenenenus u onucanust 06beKToB. OnpeeneHus IepeMEeHHbIX.
['moGanpHBIC U TOKATBHBIE IEpEeMEHHbIE. BUTOBBIEC IEpEMEHHEIE.

17. MaccuBsl, CTPYKTYpBbI, OOBSBICHUS, IEPEUUCIICHUS.

18. ®dynknun. Onpenenenus, OObIBICHHUS U BBI30B (PYHKIINH.

19. Koncranrsl. Llenble, BenecTBEHHBIE, CHMBOJIBHBIE, CTPOKOBBIE KOHCTAHTHI.

20. JlBa cmoco0a 3aiaHusi KOMMEHTapHeB. BoipaxeHus. 3HaKu oneparuii.
VYHapHble, OUHApHBIC, TEPHAPHAS ONepalun. [IpuopuTeThl OHepaIHii.

21. Omeparopsl. IlocienoBarenbHO BHITIOTHIEMBIE OTIEPATOPHI.
22. YcnoBHbIH oneparop. Oneparop — nepekoyareb

23. Ormepartopsl IUKJIA ¢ IPETYCIOBUEM H C TIOCTYCIIOBHUEM. MTepalinoHHbII
UKL

24. Omeparop 6e3yciioBHOTO iepexoaa. Omeparop Bo3Bpara U3 QyHKIUH.
Omneparop NpUHYAUTENHHOTO BhIXxoa. OmepaTop 3aBeplIeHUs TeKyIeh
UTEPAIINH.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
o0OydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — I[lepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHp KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNAIONIME  HPOLEIyphl  OLIEHUBAHHSA
WHAUKATOPOB, XapaKTEpU3YIOLUX JdTanbl (HOpPMUPOBAHMS KOMIETEHLIMH, coaepxkarcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAII, pernameHTHpylOIIMX NOPSAAOK M MPOLEAYPY
MPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTalli 00yJaromuxcs
I'VAIL
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11. Meroaudeckue yKazaHus JUIsi 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue yKasaHus i1 OOyYaroIIUMXCS 10 OCBOCHHIO JIEKIIMOHHOTO
Mmarepuaa.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe yueOHoro marepuana. HasHaueHune cOBpEeMEHHOH JieKLuu B
paMKax IUCIHMIUIMHBI HE B TOM, YTOOBI MOJIYYUTHh BCIO MHPOPMALHUIO MO TEME, a B OCBOCHHUH
(GyHAaMEHTaIbHBIX MpOOJEeM JUCLMIUIMHBI, METOJOB HAay4yHOrO II03HAHMS, HOBEHUIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METOO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIMs packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW oO0yacTH 3HaHUs, €€ MpoOJieMbl, AAaeT IEeTbHOE MPEACTaBICHUE O AUCIHUILIMHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMU.

[InanupyemMsble pe3yabTaThl IPU OCBOEHUH 00yYaroKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIpeJIeNIeTCs 1eJIeBOM YCTAHOBKOM K KaX/10i1 KOHKPETHOH TeMe;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENEM;

— pasBuTHe TPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K TIPEAMETYy H
CaMOCTOSITENIbHOTO TBOPUYECKOI'O MBIIIJICHHUS.

— MOsIBJI€HUE HEOOXOJUMOr0o MHTEpeca, He0OOXOAUMOTO JUIsl CAaMOCTOSTEIbHOU PaboThI;

— T[OJIyuyeHHE 3HaHUH O COBPEMEHHOM YpPOBHE pa3BUTHS HAyKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJM>KaMIINe TO/Ibl;

— HAY4YUTbCS METOAMYECKH 00pabaTbiBaTh MaTepual (BBIACNATH IJIaBHbIE MBICIU U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJIAM, IOBTOPSATh HX B  Pa3iIMYHBIX
bopMynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JlekuMOHHBI MaTepHUad MOXKET COINPOBOXKAATHCS JIEMOHCTpAalMEd ClIaliloB U
HCIIOJIb30BAaHUEM pa3/laTOYHOrO MaTepuajga IpU MPOBEIEHUU KOPOTKUX AUCKycCH 00
0COOEHHOCTSX MPUMEHEHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOI0 MaTepuana:

— TOJY4YEHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUI, YPOBEHb KOTOPBIX
ONPEAEIISIETCA LEJIEBOM YCTAHOBKOM K K0 KOHKPETHOUN TEME;

— TOJIy4YEHHE OTbITa TBOPUECKOH pabOThl COBMECTHO C MpENoJaBaTesieM;

— pa3ButHe  MpPodecCHOHATBHO-/IETIOBBIX  KadecTB, JIIOOBM K  MpeaMery |
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TIOsSIBJIEHHE HEOOXO0IMMOT0 UHTEpeca, HEOOXOUMOTO JIJIsi CAMOCTOATENbHON PaboTHI;

— TOJY4YEHHE 3HAHUN O COBPEMEHHOM YpPOBHE PAa3BUTHUS HAYKU U TEXHUKHU U O IPOTHO3E
UX Pa3BUTHA Ha OnuKaiime rojsl;

— TMOJYy4YeHHE HaBBIKOB 00pabOTKM MaTepuana HAay4YHbIX MHCCIEIOBAaHUMN (BBIIENSATH
[JIaBHBIE MBICIM M IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATH WX B
pa3INyYHbIX (OPMYIHPOBKAX);

— MOJIy4YeHHE TOYHOTO ITOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHHA.

11.2. Meroauueckue ykazaHus A OOYyYaloIUXCs MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabor.

B xozme BbIMONHEHHS J1a0OpaTOpHBIX paboT oOy4aromMiCs [OJDKEH YIIyOuTh U
3aKpENUTh 3HAHMS, TMPAKTHYECKHUE HABBIKHM, OBIAJIETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIEPUMEHTAa B COOTBETCTBUHM C KBaJU(HUKAIMOHHON XapaKTEPUCTHKONW OO0YyJaromerocs.
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Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 KCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUN.

BeinonHenue 51abopaTtopHbIX paboOT 0O0y4yaromMMCs SIBJISIETCS HEOThEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpeNensieMoil y4eOHbIM IUTAaHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHue CIeyoIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— T[pHOOpeTeHHE HAaBBIKOB HCCIENOBAaHHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
M3Y4aeMbIX B paMKax JaHHOW JUCLUILIMHBL,

— 3aKpeIUICHHEe, PA3BUTHE M JETalN3alMs TEOPETUYECKUX 3HAHMM, IIOJyYEHHBIX Ha
JEKLUSX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH IUCIUILIIHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
obopyoBaHreM U mpudopamu.

3ajianue ¥ TpeboBaHUs K TPOBEICHUIO 1a00paTOPHBIX PadoT

JIaGoparopHbie pabOTHI, MNPEIyCMOTPEHHBIE B JIAHHOM Kypce, BBIIOJHSIOTCS B
KOMITBIOTEPHOM ~ KJIACCE Ha TICPCOHAILHOM KOMITBIOTEpE C HCIHOJIb30BaHUEM IAKETOB
npukiaaaaeix mporpamm IDE Code Vision AVR, Atmel AVR Studio 4, Proteus 8.1 Pro Portable.

B mpomecce moaroroBkum K 1aboparopHO  paboTe  HEOOXOIMMO  M3YyYUTh
COOTBETCTBYIOIIIME METOJUYCCKUE YKa3aHUs M IMOBTOPUTH JICKIIMOHHBIM MaTepuaj, KOTOPBIH
OTHOCHTCS K TeMe paboTHI.

[lepen HauasoM BBIMOJIHEHUS PaOOTHI HEOOXOMUMO CO3AaTh OTACIBHYIO MAIKy s
co31aBacMbIX B paboTe (DaiijloB M YCTAaHOBUTH €€ B CHCTEME KAa4eCTBE TEKYIIEH ITUPEKTOPHUHU.
[TyTh K JaHHOM TANKe HE TOJKCH COJIePKaTh UMEH, HAIMCAHHBIX KUPHIUIUICH.

B mpouecce BbIoSHEHUS padOThl IOJYYEHHBIE pPE3YyJIbTaThl Pacy€TOB, JIHUCTUHIH
pa3pabaTbiBaeMbIX MPOrpaMM, CXEMbI M JIpyrue pabouue mMarepuaibl JOJDKHBI COXPAHATHCS Ha
JTUCKE TS UX JATBHEUIIETO HCIIOIh30BaHUS MPU 0pOpPMIIEHUHN OTUYETA.

[To oxoHuaHuK pabOTHI HEOOXOAMMO COCTABUTh OTYET U MOJATOTOBUTHCS K €T0 3alUTE Ha
CIICITYIOIIIEM 3aHSTHH.

CrpykTypa B (hopMa 0TUETa O Ja00paTOpHOM padboTe
OTtuét 0 mabopaTtopHOit paboTe AOIKEH CONIEePKATh:
— haMWIHIO, UMS U OTYECTBO CTYJICHTA, BHITIOJHUBIIETO paboTYy;
— HOMep y4eOHOU TpyIIbL;
— J1aTy BBITTOJIHEHUS PabOTHI;
— Ha3BaHUeE padoThI;
— 1eJIb paboTHI;
— KpaTKkyro GopMyITUpOBKY 3aJaHus Ha Ta00paTOpHYyIO paboTy;
— OCHOBHBIC TCOPETHYCCKHE CBEICHWS M (OPMYIIBI, HCIOJB30BABIIMECS B IPOIECCE
BBITIOJTHEHHSI paOOTHI;
— JINCTUHTH MPOTPAMM, Pa3pabOTaHHBIC U OTJIAKCHHBIE B TIPOIIECCE BHITIOTHEHUS paOOTHI,
— CXeMBbl, pa3paboTaHHbIE B MPOIIECCE BHITIOTHEHHS paOOTHI,
— TIPH UCIIOJIb30BAHHUH JIOTIOJTHUTEILHOM JINTEPATYPHI YKa3aTh CCHUIKH M TIPUBECTH CITHCOK
JTUTEPaTypPhI;
— BreiBogiBI 110 padore.

TpebGoBanust Kk 0popMIIEHHIO OTYETA O TabOpPaTOPHOI paboTe

[Tpumep odhopmieHUsT TUTYIBRHOTO JUCTAa OTYETA TIO JTAOOpATOPHOU paboTe MpUBEEH Ha
caliTe yHUBEPCUTETAa WW.Zuap.ru.

IIpu odopmneHnn oTué€ta O IabOpaTOpHON pPadOTe HEOOXOTUMO MPHUIEPKUBATHCS
tpeboBanuit 'OCT 7.32-2017 «Ot1u€Tr 0 HaAy4HO-HCCIeNOBaTeNbCcKoi pabote. CTpykTypa u
npaBuiia 0POPMIICHUSD.
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[To kaxxmoit mabopaTopHOi paboTe MODKEH OBITh MOATOTOBJICH OTUYET B OYMaKHOM U B
anekTpoHHOM Buje. llocne 3ammuTel 1abopaTopHbIX padoT OT4ETHI B OyMaKHOM BHJIE C
MPOCTABJICHHBIMHU OIICHKaMH XpaHATCS Ha Kadenape, a OTYETHI B SJIEKTPOHHOU (opMe TOIKHBI
OBITH BBUIOKEHBI B INYHOM KaOMHETE yJallerocs Ha caiiTe YHUBEPCHUTETA.

11.3. Meroauueckue ykazaHus JUIsi OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHLHOM
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IMPEIoAaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HOM ¢GopMe OOyYeHHS, CaMOCTOSITENbHAs padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMupyercs
nenecoo0pa3Hoe IIaHUpOBaHUe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
U HaBBIKM B YCBOCHMU M CHUCTEMATH3al[MM MPUOOPETACMbIX 3HAHHIA, OOCCIICUUBACT BBHICOKHIA
YPOBEHb YCIEBAEMOCTH B IMEPUOJ OOYUYCHHsI, IOMOTacT TIOJYYUTh HABBIKK ITOBBINICHHS
poeCCUOHATIBHOTO YPOBHSI.

MeroauyeckuMHu  MaTepUallaMH,  HANpPaBJSIOINIMMH  CAaMOCTOSTECIBHYIO  paboTy
00yYarOIIUX CSISIBIISFOTCS:

—  y4eOHO-METOIUYCCKUN MaTepHaJl 10 JUCIUILIHHE;

— METOJUYECKUE YKa3aHHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0OT (Ui 00ydYarommxcst
1o 3a04HOU (hopme oOyueHus).

11.4. MeTtoauueckue yKazaHusl JUIsl OOYYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPELYCMaTpPUBAET KOHTPOJb KadecTBAa 3HAHHUMI
00yy4aroIuxcsl, OCyLIECTBISEMOI0 B TEYEHUE CeMecTpa C LIEeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCIUIUINHBI.

KonTpons kauecTBa 3HaHUI MPOBOAUTCS B (popMe MHIMBHIyaTbHOTO cOOECEeIOBaHUS 110
MaTepuanly OTAEIbHBIX Pa3/lelioB AUCHUIUIMHBL, & TAaKKE IMPOBEPKH OTYETOB O BBINOJHEHUHU
IIPAKTUYECKUX 3aJaHUMH.

Pe3ynprarhl TEKymero KOHTPOJISA MOI'YT YYUTBHIBATHCSA MPU IIPOBEICHUH IIPOMEKYTOYHOMN
aTTECTALUH.

11.5. Metoauueckue ykazaHHs i OOYYarOLIUXCs MO MPOXOXKACHUIO MPOMEXYTOUHOM
aTTEeCTallUU.

[IpomexxyTounass  artectansi  OoOyyarolIMXCsl — HpeJycMaTpuBaeT  OLIEHUBaHHE
IIPOMEXKYTOUHBIX U OKOHYATEJIbHBIX PE3y/IbTaTOB 00ydeHHUs 1o AucuuianHe. OHa MPOBOJUTCS B
dopme nudpepeHIMPOBAHHOTO 3a4ETA.

HuddepenunpoBanHblii  3a4eT — 3T0 (opMa OLEHKH 3HAHWM, TOJYyYEHHBIX
00y4aromuMcs pU U3Y4YE€HUHU TUCHMILUIMHBI, IPU BBIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIIE0BATENbCKUX PA00T U MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKOMN
COTIIUMYHOY, «XOPOILIOY, KYJOBIECTBOPUTEIBHOY, KHEYIOBIETBOPUTEIHLHOY.

OneHrBaHUEe 3HAHUM W HABBIKOB CTYIEHTOB NPU MPOBEACHUU INPOMEKYTOUHOMH

aTTeCTallud OCYILECTBIISIETCSI B COOTBETCTBMM ¢ TpeboBaHusmH [lonoxenuit «O Ttekymem
KOHTpOJIE YCIEBAEMOCTH U MPOMEKYTOUHOM arrectanuu cryneHToB ['YAII, oOyuaromuxcs mo
porpaMMam BbICIIEro oopa3zoBaHus» U «O MOIyIbHO-PEUTHHIOBON CHCTEME OLIEHKH KayecTBa
yueOHoi paboTsl cTyneHTOB B ['Y ATy,
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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




