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AHHOTaUA

Hucuunnuna «I[IporpaMMupoBanre MUKPOKOHTPOJUIEPOBY BXOJIUT B 00pa3OBaTEIbHYIO
porpaMMy BBICHIET0 00pa30BaHUsl — MporpamMMmy OakajaBpuaTa 10 HalpaBJICHUIO MOATOTOBKU
13.03.02 «DneKTpod’HEpreTuKka M SJICKTPOTEXHHUKa» HAIMPABICHHOCTH «DJIEKTPOMEXaHUKAY.
Juctummaa peanu3yercs kadempoid «No32y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIEIYIOIIUX KOMIIETCHIIUMI:

[IK-3 «CrnocoGHOCTh ydYacTBOBAaTh B OKCIUTyaTallUd AJIEKTPOIHEPTETHUECKUX U
INEKTPOMEXAHUYECKUX CUCTEM M KOMILJIEKCOBY

[1K-4 «CriocobeH OolleHHBaTh TEXHUYECKOE COCTOSIHUE, TOJIEp)KaHie M BOCCTAHOBJICHUE
paboTOCIIOCOOHOCTH AIIEKTPOIHEPTETUYECKOTO U JIEKTPOMEXAHUYECKOTO 000PYI0BAHUS

ConepxaHue IUCIUILIMHBI OXBAaTBIBAET KPYI BOIPOCOB, CBS3aHHBIX C pa3pabOTKON U
OTIAJAKOM Tporpamm Jyisi MUKPOKOHTPOJUIEPOB Ha fA3bIKe IporpammupoBanus C++, a Takxke
U3ydeHHEM 0COOEHHOCTEH apXUTEKTYpPHI MOMYIISIPHBIX MUKPOKOHTPOJIJIEPOB.

[IpenogaBanne AMCHMIUIMHBI TpeAycMaTpuBaeT cieaytompe ¢GopMbl OpraHU3alUU
y4eOHOTO Mpolecca: JEKIHH, JJA00paTOpHbIe pabOThI, CAMOCTOSITEIbHAS PaboTa 00yJarOIIerocs.

[IporpaMMo#l NHUCHUIUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTanus B hopme nudHepeHInpoBaHHOTO 3a4eTa.

OO6mias TpyA0EMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3adeTHhIX eauHuibl, 108
4acoB.

SI3bIK 00yUYeHUs O JUCIHUILTUHE KPYCCKUI.



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO AUCIUIUIMHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
[lenpt0 TUCHUIIIMHBI SIBJISETCS O3HAKOMJICHHE CTYJICHTOB C TNPHHIIMIAMH, METOJaMU |
WHCTPYMECHTAIBHBIMA CPEJICTBAMHU pa3pabOTKH W OTJIQJKH MPOTPAMMHOTO OOeCTeUeHUs

MUKPOKOHTPOJIJIEPOB, n3y4yeHue 0COOEHHOCTEMH APXUTEKTYPBI MONYJIIPHBIX
MUKPOKOHTPOJUIEPOB, pa3BuUTHE MIPaKTUYECKUX HaBBbIKOB porpaMMHUpPOBaHUS
MUKPOKOHTPOJIJIEPOB.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa3oBaTEeNFHBIX OTHOIICHHH, 00pa30BaTENLHOI MPOrpaMMBbl BBICILIETO 0Opa3oBaHUs (Janee —
OIl1 BO).

1.3. IlepeueHp ITaHUPYEMBIX PE3YIBTATOB O0YUEHHS IO JUCLUILINHE, COOTHECCHHBIX C
IUIaHUpYeMbIMH pe3ynbrataMu ocBoeHust OIT BO.

B pesynbrare m3ydeHHs ITUCHMIUIMHBI OOyYaroOIIMics TOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU HJTH UX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMHA U HHANKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna) | Kon u HanmeHoBaHue Kon u HanMeHoBaHMe HHIUKATOpA
KOMITCTCHITHT KOMITCTCHITHT JTOCTHKCHHS] KOMIIETEHITUN

IT1K-3 CrnocoOHOCTE
y4acTBOBATh B
[TpodeccnonanpHble | KCILTyaTalluu
KOMIIETEHITUN AIIEKTPOIHEPTCTUICCKUX
1 3JIEKTPOMEXaHUYECKHUX
CHCTEM U KOMIIJIEKCOB

[1K-3.J1.2 3HaeT nmpaBuUJia © HOPMATUBHbIC
JIOKYMEHTHI 110 IKCIUTyaTaIuu
AIIEKTPOTEXHUYECKOT0 000pyA0BaHUs

I1K-4 Cniocoben
OIICHUBATh TEXHHUYECKOE
COCTOSIHUE,
MOJIJICPIKAaHUE |
[TpodeccnonanbHbIe | BOCCTAHOBIICHUE
KOMITETCHIIH paboTOCIIOCOOHOCTH
AIIEKTPOIHEPTETUYECKOTO
u
AIIEKTPOMEXAHUYECKOTO
000pyTI0BaHUS

[1K-4.J1.1 npuMeHsieT METOIbI U TEXHUYECKHUE
Cpe/ICTBa UCTIBITAHUN M IMarHOCTUKHU
3IIEKTPOOOOPYIOBAHUS

2. Mecro nuctutuiiHbEL B cTpykType OI1

JucuunimHa MokeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPHUOOPETEHHBIX 00yUYaIOUTUMUCS
MIPY U3YYECHUU CHEAYIOIUX AUCUUTUIAH:

— «Mudopmatukay,

— «Teopust aBTOMaTUUYECKOTO YIIPaBICHHUS»,

— «JluckpeTHas MaTeMaTUKay,

— «MHpopMaIMOHHBIE TEXHOTOTHI.

3HaHUs, MOJIYYEHHbIE MPU HW3YYECHHH MaTepuaja JaHHOW UCIMIUIMHBI, HUMEIT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK U MOTYT UCIIOJIb30BaThCS MIPU U3YUEHUH IPYTUX TUCUUILINH:

— «ONEKTPUYECKHUE CUCTEMBI U CETH»,

— «KoHcTpynpoBanue, pacy€T U NOPOCKTUPOBAHHE  DIEKTPOMEXAHMYECKUX U
AIEKTPOIHEPTETUUECKUX YCTPOUCTBY.

3. OO0BEM H TPYJIOEMKOCTh JUCIUILTAHBI
Jlanapie 00 00meM oO0beMe MUCIUILIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIIOB yueOHOU
paboTHI TTO TUCITUTUTHHE (M pacipeie]ICHHe STOW TPYJOEMKOCTH TI0 ceMecTpaMm) MPe/ICTAaBICHBI B
Taodmmie 2.




Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMKocTs 110
Bun yuebnoit pabotbl 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 3anarus (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 34 34
KypcoBoi nmpoekt (pabota) (KI1, KP), (4ac)
HK3aMeH, (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. PacnpenerneHue TPyJOEMKOCTH JUCIUIUIMHBI IO Pa3/ieiiaM U BUJIaM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Paznensl, TeMBI TUCITATIIINHBI Hexunn | 113 (C3) P KII CPC
’ (dac) (qac) (dac) (dac) (gac)
Cemectp 7

Paznmen 1. XapakrepHble 0COOCHHOCTH
MHKPOIPOLIECCOPHBIX HHPOPMAILIMOHHO- 2 4 6
M3MEPHUTENILHBIX CHCTEM.

Paznen 2. TunoBas cTpyKTypHas cxema

MHUKPOKOHTpOJUIEpa 00IIEro MpruMeHEeHNSI. ) 4 6
OcCOOEHHOCTH MOMYJISIPHBIX aPXUTEKTYP
MUKPOKOHTPOJIJIEPOB.

Paznen 3. Cucrems! cuncnenus. Popmel
NPEACTABICHUS YHCIOBbIX JaHHBIX B 2 4 7
MHUKPOIPOLIECCOPHBIX YCTPOHCTBAX.

Paznen 4. CtpykTypa nporpaMmsl Ha si3bike CH++. 2 4 6
Oranbl MOATOTOBKH UCTIOIHISMOM MPOTPAMMBI.

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

Pasnen 6. Oneparopsi si3bika C++ 2 4 6

Paznen 7. OOBEKTHO-OPUEHTUPOBAHHOE ) 4 8
POrpaMMHUPOBAHUE.

Pa3nen 8. MukpoxonTpomnepst AVR cemelicTBa 2 4 10
Mega ¢upmbr ATMEL.
HWroro B cemectpe: 17 34 57

Hroro 17 0 34 0 57




[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTC] B  HEMOCPEICTBEHHOM  BBHINTOJHEHUHT
Oo0y4aromMMHUCS ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymei
npodeccHoHaTbHON AEATETBHOCTHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — CopeprkaHue pa3fesioB U TEM JICKIIMOHHOTO IHUKJIA

Howmep

Hazsanwne u COACPpIKAaHUE Pa3aCIOB U TEM JICKIIMOHHBIX 3aHATHI
pasaciia

1 XapakTepHble 0CO0€HHOCTH MUKPOMPOLECCOPHBIX HH(POPMAITMOHHO-H3MEPHUTETbHbBIX
cucreMm. [lorstus «Muxponporneccop» u «MukpoxoHTposuiep». OcHOBHBIE TpeOOBaHUS,
MPEIbABISCMBIC K MUKPOKOHTPOJUIEPaM POOOTOTEXHUUSCKUX CHCTEM

UcTopus pazBuths MUKPOKOHTPOIIepoB. OCHOBHBIE XapaKTEPUCTHKH MUKPOKOHTPOJLIEPA.
Kiraccudukariys MUKpOKOHTPOJUICPOB TI0 Pa3psAHOCTH IMHUHBI JaHHBIX LIITY, mo
APXUTECKTYPE BBIYMCIUTEILHON CUCTEMBI, 10 (PUPMEHHBIM IIaT(GOopMam, MO BEITOITHISMBIM
¢dbyHKIMSAM. YHHUBEpcaIbHbIe MUKPOKOHTpoOJUIEphl. Clielnanu3upoBaHHbIC
MUKPOKOHTPOJUIEPHIL.

CISC u RISC apxutekTypa MukpokoHTposuiepoB. Ocooennoctu CISC — koHIenm.

CISC u RISC apxutekTtypa MukpokoHTposuiepoB. Ocooennoctu RISC — koHuenmu.
[Ipuncronckas (pon Helimana) u rapBapackas apXUTEKTYPbl MEKPOTIPOIIECCOPOB.
MonuduiupoBaHHas rapBapAcKasi U pacuIMpeHHas rapBapAcKasi apXUTEKTYPHI.

2 TumnoBasi cTpyKTypHasi cxeMa MUKPOKOHTPOJIJIEPA 0011er0 MPUMeHEHHs
(yauBepcansroro MK). CoctaB mpolieccopHOro siipa u i3MEHsAEMOTo (QYHKIIHOHATEHOTO
OIoxa.

[onstus «Anpoy, «CemelicTBO», «MOeb» MUKPOKOHTpOILIepa. OCOOCHHOCTH
COBPEMEHHBIX MUKPOKOHTPOJUICPOB: MOAYJIbHAS OpraHU3alus, 3aKphITast apXUTEKTYpa,
WCTIOJIb30BaHKUE TUITOBBIX (DYHKITUOHAIBHBIX MEepUPEPUIHBIX MOAYJICH H pacIIupeHUe
YHCIia PeKUMOB UX pabOTHI.

Br160p MUKpOKOHTpOJIIEpA NP MTPOSKTHPOBAHUH JIIEKTPOMEXaHUIECKUX CHCTEM.
CemeiicTBO MUKPOKOHTpOJIIEPOB cemeiicTpa Intel 8051, nznemus kommanuit Motorola
(68HCO05, 68HC08, 68HC11) u Zilog (Z8) , PIC-xorTpomaepsr ¢pupmer Microchip,
cemeiicTBO MuKpokoHTposuiepoB AVR dupmsr Atmel, mukpokouTposiepst STMS8 u
STM32 ot STMicroelectronics, 32-paspsimaoe mpoueccoproe sapo ARM Cortex-M3 .
OCOOEHHOCTH ITPOTPAMMHUPOBAHUS MEKPOKOHTPOJIIEPOB U OTJIAIKH MPOrpaMM. S3bIku
MPOrPaMMHUPOBAHUST MUKPOKOHTpOJLIepoB. OcobeHHocTH si3bika C++.

3 Cucrembl cuucjeHus. Hemo3ummoHHbie 1 MO3UITMOHHBIC CUCTEMBI cunciaeHus. [lepeBos
YHCeJI B TIO3UIMOHHBIX CUCTEMax CYMCIeHUs. BeinoHeHne apu()MEeTHIECKHUX OIepanui B
JIBOMYHOI CHUCTEME CUMCIICHHS.

@DopMbl NMPEACTABIEHUS YUCIOBbIX JAHHBIX B MUKPONPOIECCOPHBIX YCTPOiiCTBAX.
[pencrasienue naHHBIX ¢ GUKCUPOBAHHOH M C IUIaBaromiei 3ansatoil. [Ipeacrasienue
OTpHUIATEeIbHBIX urcel. [Ipsamoii, 00paTHBIN U TOTIOTHATENBHEIN KOJI.

4 CrpykTypa nporpaMmsl Ha si3bike C++. JTansl NOATOTOBKH MCIOJIHAEMOMR
nporpamMmsl. Jlekcuueckre 0CHOBHI (aliaBUT, JieKceMbl) si3bika C++.

JIMpeKTHUBBI MperpoIieccopa U yKa3aHusi KoMIuisTopy. Jlupektussl # include,
#define, #asm, #endasm.

Tuns! ganseix B C++. ABTOMaTH4ecKOe U IBHOE IPeo0pa30BaHUE THIIOB.

5 Onpenesienus u onucanus 00beKToB. OnpeneneHus nepeMeHHbIX. | 100anbHbie U
JIOKaJIbHBIE TIEpeMeHHbIE. BUTOBBIE TepeMeHHBIE.

MaccuBbl, CTPYKTYpPbI, OOBSIBICHHS, TIEPEUUCIICHHS.

Oyukryn. OnpeeneHus, 00bsBICHUS H BI30B (QYHKITHH.

Koncrantsl. Llensle, BenecTBeHHBIE, CHMBOJIBHBIE, CTPOKOBBIE KOHCTAHTHI.

JBa cnocoba 3agaHust KOMMeHTapHueB. Boipakenusi. 3HaKH onepauuii. YHapHbIe,
OuHapHbIe, TepHapHas onepaunu. [IpuopuTeTs! onepanuii.

6 Omnepatops! s3pika C++. [locnemoBaTenbHO BHIMONHIEMBIE OTIEPATOPHI.
YcnoBHbIH oniepatop. OnepaTop — MepeKIoYaTellb




OnepaTopsl UKIIA ¢ TPEYCIOBHEM U C MOCTYCIOBHEM. VITepallmOHHBIN IUKJL.
Onepatop Oe3ycioBHoOro nepexoa. Omneparop Bo3spara u3 GyHkiuu. OnepaTop
MPUHYUTENBHOTO Bhixoja. Oneparop 3aBeplIeHus TEKYIIeH HTepalnu.

HaclleIOBaHKe, MOJTUMOphU3M

O0BEKTHO-OPHEHTHPOBAHHOE MPOrpaMMHUpoBaHue. MeTo1 00bEKTHO-
OPUEHTHPOBAHHOM JIEKOMIIO3UIINU KaK CIIOCO0 MPEOI0JICHHUS CIIOKHOCTH TTporpamm. Kiacc
KaK THIT JaHHBIX, OTMpeeseMblil mob3oBareneM. [Ipuamumer OOIL: nakancymsmus,

nepudepuiiHple ycTpoicTBa

MuxpoxonTposuiepsl AVR cemeiictBa Mega ¢gupmber ATMEL. CtpykrypHas cxema u
OCHOBHBIE TTapaMeTpbl MUKpOKOHTposuTepoB AVR cemeiictBa Mega. OcobeHHoctu siapa
MHKpPOKOHTpoJu1epoB AVR, mmogcucTeMsl BBoAa/BeIBoAa. OpraHu3ariis maMsTH,

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl MpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTU4ecKuX | TpyaoeMKOCTb, |IIPAKTHYECKOM |pasnena
/o 3aHATHI 3aHATUAN (gac) MOJATOTOBKH, | TUCIIMII
(dac) JIUHBI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO
|
Bcero
4.4, JlabopaTopHbIC 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOSMKOCTh PUBEACHBI B TA0OHIIC .
Tabnuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh
Ne
Ne HaumenoBanue nabopaTtopHbix paboT Tpynoemxocts, | pasnena
n/m (gac) JUCLIATT
JIMHBI
Cemectp 7
1 | PaspaboTka mpOrpaMMHOTO TeHepaTtopa HMITYJIbCOB Ha 0ase 4 1-8
koHTpoiiepa ATmega32. Yactes 1. Pa3paborka mporpammsl B
IDE Code Vision AVR.
2 | Pa3paboTka MPOrpaMMHOTO TeHEpaTtopa HMITYJILCOB Ha 0ase 4 1-8
koHTposiepa ATmega32. Yacts 2. OTiazxa mporpamMmsl B cpefie
Atmel AVR Studio 4.
3 | Pa3paboTka mporpaMMHOro TreHepaTopa HMITyJbCOB Ha 0aze 4 1-8
koHTposiepa ATmega32. Yacts 3 Moaenuposanue B Proteus 8.1
Pro Portable.
4 | PazpaboTka cuCTeMbl yNpaBJIEHHs [BUraTeJeM MOCTOSHHOTIO 4 1-8
Toka Ha 0Oa3e koHTpojuiepa ATmega32. Yacts 1. Pazpabotka
nporpammsl B IDE Code Vision AVR.
5 Pa3paboTka cucTeMbl YNpaBICHHUS JBUTATENIEM ITOCTOSIHHOTO 4 1-8
Toka Ha Oaze koHrpoiuiepa ATmega32. Yacte 2. Otnazaka
nporpaMmsl B cpenie Atmel AVR Studio 4.
6 Pa3paboTka cucTeMbl YNpaBICHHUS JBUTATENIEM ITOCTOSIHHOTO 4 1-8
ToKa Ha 0aze koHTposiepa ATmega32. Yacts 3 MonenupoBanue
B Proteus 8.1 Pro Portable.
7 | PaspaboTka CHCTEMbl CHTHAIM3allMd  0ase  KOHTpoJUIEpa 4 1-8




ATmega32. Yacte 1. Paspaborka mnporpammsel B IDE Code
Vision AVR.
8 Pa3paboTka cumcTeMBl CHUTHAIM3AMK  0a3e  KOHTpoJuiepa 4 1-8
ATmega32. Yacts 2. Otnagka nporpaMmsl B cpene Atmel AVR
Studio 4.
9 Pa3paboTka CHCTEMBI CHTHAJIM3alid Ha 0a3e KOHTpoILIepa 2 1-8
ATmega32. Yacte 3 MonenupoBanue B Proteus 8.1 Pro Portable.
Bcero 34

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOTHEHUE KYPCOBOM PabOThI
Y4eOHBIM MJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJarouInxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TaOIUIE 7.

Tabmuua 7 — Bugsl caMocTosTenbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 7,
Bua camocrositensHOM paboThI
qac qac
1 2 3
W3yueHne TeoOpeTHIecKoro Marepuasia
30 30
nucuuraHbl (TO)
KypcoBoe npoextuposanue (KI1, KP)
Pacuerno-rpadguueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jomamnee 3amganue (/13)
KonTponbusie pabotsl 3a0unnkoB (KP3)
IToaroroBka K MpoMeXyTOYHOU 17 17
atrectauuu (I1A)
Bcero: 57 57

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITENIBHON pabOThI 00YYArOMIMXCS IO TUCITUTUINHE (MOIYITIO)

Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHOM padOThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN
[lepedyeHb MeUaTHBIX U DJIEKTPOHHBIX y4eOHBIX M3/IaHUI MPHUBEIeH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUI

KomuecTso 3k3eMIuIsIpoB B

Mudp/ 5 6ubmoTeke
nonuorpaduyecKas CChUIKa
URL anpec (KpoMe AIIEKTPOHHBIX
9K3EMIUISIPOB)
YJIK 004.312.46 | JIebene M.B. Code Vision AVR: nocobue s
JI33 HaunHaonmx. — M.: Jlomka-XXI, 2008. — 592 c.
YK EBctudeen A.B. MukpokonTpomiepst AVR
621.316.544.1 cemeiictB Tiny u Mega ¢pupmel ATMEL, 5-€ us.,
(035.5) crep. — M.: U3natensckuii gom «JJomka-XXI»,

E26 2008. — 560 c.




YK Bceragckas, E.B. MukpomnpoueccopHble CpeacTBa
681.3.01(075.8) | cucrem ympaBieHus: KoHcrekT Jekimi / E.B.
B858 Bcerasckasg, B.M. KoncrantuHoB — YensaOuHCK:

W3 narensckuii nentp IOYpl'Y, 2010. — 91 c.

ISBN 5-7038- | BopotaukoB C.A. UHpopManimoHHbIE YCTPOMCTBA
2207-6 POOOTOTEXHUYECKHX CHCTeM: Y4el. mocobue. —
M.: U3n-Bo MI'TY um. H.D. baymana, 2005. —
384 c.; un. (Po6otorexnuka / [Tox pex. C.JL.
3enkeuya, A.C. IOmenko)
http://baumanpress.ru/books/18/18.pdf

ISBN 978-5- CoBpeMeHHasi aBTOMAaTHKa B CUCTEMax
16-005162-8 YIIPaBJICHUS TEXHOJIOTUYECKUMU TPOIIECCAMHU:
VYueb. noc. / B.I1. UBmun, M.IO. [lepyxun - M.:
HUII Uudpa-M, 2013 - 400 c.
http://znanium.com/catalog.php?bookinfo=363591

ISBN 978-5- ABTOMaTHYECKHUE CUCTEMBI TPAHCIIOPTHBIX
91134-980-6 cpenctB: YueOnuk / B.B. benskos, /I.B. 3e3ronuH,
B.C. Makapos, A.B. Tymacos. - M.: ®opywm:
HUIl UHDPA-M, 2015. - 352 c.
http://znanium.com/catalog.php?bookinfo=486415

7. IlepeyeHb IEKTPOHHBIX 0Opa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJICeKOMMYHUKAaMOHHONW ceTu «HTepHeT», HEOOXOOUMBIX MJii OCBOCHHS JUCIHUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»

URL anpec HaumenoBanue

ww.guap.ru bubnuorexa ['YAII

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHS, HCIIOIB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOeCTICUeHUs TTpeicTaBicH B Tadsmire 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecrieyeHHs

Ne m/m HanmenoBanue

1 IDE Code Vision AVR.

2 Cpena otnaaku nporpamm Atmel AVR Studio 4.

3 Cuctema >nekTpoHHOro Mozaenuponanus Proteus 8.1 Pro Portable

8.2. Ilepeuenp MH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIiecca 1Mo JUCIUILTHHE

[lepeuensr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTaBICH B
Tabauie 11.

Tabmuna 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmotpeno



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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9. MarepuanbHO-TeXHUUYECKas 0a3a
CoctaB  MaTepUaIIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILINHE, TPeCcTaBiIeH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHoBaHKne COCTaBHOM 4acTH Howmep aynuropuu
n/n MaTepHabHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
1 JlexiOHHAS ayaUTOPHS BM 21-21
KomMmnbrotepHslii Kacce bM 31-04

10. Omnenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTECTAIlH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tadbnwuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHUSI POMEKYTOYHON aTTeCTaIllun

Buj npoMexxyTo4HOi aTTecTaluu IlepedyeHb OLIEHOUYHBIX CPEJICTB
JuddepeHmpoBaHHbIN 3a4ET Crircox BOIpOCOB;
Tectsr;
3anaqu.

10.2. B kayectBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouuMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOoTopas npuBeaeHa B Tabnuie 14. B Teuenune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJBHO-PEUTHMHIOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS cpOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHas mIKana P P (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIIFHO U TPAMOTHO €T0 M3JIaracr;,

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO MPUBS3LIBAECT YCBOCHHBIC HAYYHBIE MOJOKEHHSI C MPAKTUIECKON
JESITEIIbHOCTHIO HAIPABJICHIS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClelNaTN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
(Ga4YTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaTypPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAaCT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JESITEIHLHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOM CIIeMAaTN3NPOBAHHBIX TTOHSITHH.

«XOPOIIIO)»
«3aYTEHO»

— o0yyarouuiicss YCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIM MaTepual,
[0 CYILIECTBY HM3JIaracT €ro, ONMpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
«yIOBIIETBOPUTEIILHO» | JINTEPATYPHI;

«GAYTCHO» — JIOIYCKaeT HeCYLIECTBEHHbIEC OIIMOKN 1 HETOUHOCTH;
— WCIIBITBIBAECT 3aTPYAHEHUs B NPAKTUYECKOM IPUMEHEHWUW 3HAHWUU
HallpaBJICHUS;




11

Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUpOBAHHBIX KOMITETEHIUI

— cJ1abo apryMEHTHPYET Hay4HBIC MTOJIOKCHHUS,

— 3aTpyaHsieTcs B (OPMYIUPOBAHUN BHIBOJOB M 0000IICHHUIA;
— YaCTUYHO BJIAJICET CUCTEMOH CIICIHATN3UPOBAHHBIX TOHATHH.

— oOyyarolmuiicss He YCBOWJ 3HAYUTENIbHOM 4YacTh MpPOrpaMMHOIO

MaTrepuaa;
— JIOMYCKAeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TpHU
«HEYIOBJICTBOPUTEIIEHO .
paccMOTpEeHHUH MPOo0JIeM B KOHKPETHOM HalpaBlICHUY;
«HE 3aYTCHO»

— HE MOXKET apryMEHTUPOBATh HAy4YHbIC TIOJI0KCHUS,
— He (HOPMYIHPYET BHIBOAOB M 0000IICHHIA.

— UCIBITBIBACT TPYAHOCTHU B IIPAKTUYCCKOM IIPUMCHCHUHN 3HaHHﬁ;

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTEPUAIIBI.
Bompocsr (3amaun) asis 9K3aMeHa mpeicTaBiIeHbl B Tabauie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ko
Ne i/m [lepeuens BompocoB (3aa4) AJsl IK3aMeHa A
WHAMKATOpa
Y4eOHBIM IIIAaHOM HE MPEAYCMOTPEHO
Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Kon
Ne /i [lepeuens BompocoB (3agau) s 3adera / qud . 3agera
P P (sap21) 1 pd WHAMKATOpa
1. TMonsaTus «Muxkpomnporeccop» u «KMUKPOKOHTPOJIIIEP». XapaKTepHbIC IK-3.]1.2

0COOEHHOCTH MHUKPOIIPOILIECCOPHBIX MH(POPMAITMOHHO-YIIPABIISIONIIX
cucteM. OcHOBHbIE TpeOOBaHMUs, IPEABABISIEMblE K MUKPOKOHTPOJLIEpam
POOOTOTEXHHUECKUX CUCTEM

. Mcropus pa3BUTHsI MUKPOKOHTPOJIIIEpOB. OCHOBHBIE XapaKTEPUCTUKU
MUKPOKOHTPOJIIEPA.

. Knaccuduxarys MUKpOKOHTPOJIIEPOB MO Pa3psAHOCTH MUHBI JaHHBIX LTV,
M0 apXUTEKTYpPEe BBIUUCIUTENHLHON CUCTEMBI, IO PUPMEHHBIM IIaTGopmam,
0 BBIMOJHSAEMBIM (QYHKIHSAM. YHUBEPCAIbHBIE MUKPOKOHTPOJLIEPHI.
Crenuanu3upoBaHHbIE MUKPOKOHTPOJLIEPHI.

CISC u RISC apxurekrypa MukpokoHTpoiuiepoB. Ocobernnoctu CISC —
KOHIICTIIUH.

CISC u RISC apxutexTypa MukpokoHTpoiuiepoB. Ocobennoctu RISC —
KOHILICTIIIUH.

. Ilpuncronckas (pon Heitmana) u rapBap/ickast apXUTEKTYpbl
MHUKponporeccopoB. MoauduurpoBaHHas rapBap/IcKasi U pacluIMpeHHas
rapBapjcKasi apXUTeKTYpBHl.

. Honstus «Aapoy», «CemeiictBo», «Moj1€1b» MUKPOKOHTPOJLIEPA.
Oco0eHHOCTH COBPEMEHHBIX MUKPOKOHTPOJUIEPOB: MOIYJIbHAs
OpraHu3alus, 3aKpbITas apXUTEKTYpa, UCIIOJIb30BAHUE TUIIOBBIX
GYHKIIMOHATBHBIX TTepU(EePUHHBIX MOYJIEH U pacIIMPEHUE YHCIIa PEKIMOB
uX paboThI.

TunoBas cTpykTypHas cxeMa MUKPOKOHTpOJIIepa O0Iero MpUuMEHEHHS
(yausepcansHOoro MK). CoctaB mporieccopHOro sijpa 1 U3MEHsSEMOTo
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(GYHKIIMOHATIBLHOTO OJIOKA.

9. Bb160p MUKPOKOHTpOJLIEPA IPU MPOSKTUPOBAHUN MEXATPOHHBIX
POOOTOTEXHUYECKUX CUCTEM.

10. OcobGeHHOCTH TPOrPAMMHUPOBAHMSI MUKPOKOHTPOJLIEPOB U OTIIAIKH
nporpaMM. SI3bIKH MPOrPaMMUPOBAHUS MUKPOKOHTPOILIEpOB. OCOOCHHOCTH
si3pIka C++.

11. Cucremsl cuucnenus. Hermo3uiuoHHbie ¥ TO3UIIMOHHBIE CUCTEMbI CUMCIICHUS.
IlepeBoa uncen B NO3ULMOHHBIX CUCTEMAX CUUCIICHUS. BrinmoaHenue
apuPMETHUECKUX ONEPalii B TBOMYHOW CHCTEME CUMCIICHHUS.

12. ®opmbl IpeACTaBICHUS YUCIOBBIX IAHHBIX B MEKPOIIPOIIECCOPHBIX IK-4.J1.1

ycrpoiicTBax. [IpencraBienue qaHHBIX ¢ PUKCUPOBAHHOW U C TUIABAOIICH
samsToid. [IpeacraBienue orpuniareabHbix yucen. [IpsMoi, oOpaTHBIN 1
JOIOJIHUTEIBHBIN KOJI.

13. Drambl NOATOTOBKH UCIIOIHAEMO mporpammbl. CTpYKTypa MporpaMMbl Ha
si3bike C++. JIekcrmueckrue OCHOBHI (aIpaBUT, JIEKCEMBbI) si3bika C++.

14. JlupekTuBbI Mpernpoleccopa U yKa3aHusi KOMIUIATOPY. JAUpeKTUBbI
#include,

15. Tuns! ganabix B C++. ABTOMaTH4eCKOE U SIBHOE MPeoOpa30BaHKe TUIIOB.

16. Omnpenenenus u onucanus 00beKToB. OnpeeneHus NepeMeHHbIX.
I'no0anbHbIE U JIOKaJIbHbIE IEpEMEHHBIE. BUTOBBIE IEPEMEHHBIE.

17. MaccuBsl, CTPYKTYpBbI, OOBSBICHUS, IEPEUUCICHUS.
18. ®ynknun. Onpenenenus, OObIBICHHUS U BBI30B (PYHKIINH.
19. Koncranrtsl. Llenble, BenecTBEHHBIE, CHMBOJIBHBIE, CTPOKOBBIE KOHCTAHTHI.

20. JlBa coco0a 3aiaHusi KOMMEHTapueB. BeipaxeHnus. 3Haku orneparuii.
VYHapHble, OnHapHbIe, TepHapHas onepauuu. [IpuopuTeTh oneparuii.

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

23. Ormepartopsl IUKJIA ¢ TPETYCIOBUEM H C TIOCTYCIIOBHEM. MTeparimoHHbII

UK.

24. Omeparop 6e3yciioBHOTO iepexoaa. Omeparop Bo3Bpara U3 (yHKIUH.
Omneparop NpUHYAUTENHHOTO BhIXoa. OmepaTop 3aBeplIeHUs TEeKyIeh

UTEPALINH.

#define, #asm, #endasm.

[lepeuenp TeM s KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOJHEHUSI KypCOBOM pabOThI
MpeICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

[TpuMepHBIii IepedeHb TeM Il KYpCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

Ne n/mt .
KypcoBOl paboThI
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
Bompocel st mpoBeneHuss NPOMEXYTOYHOM aTTecTallud B BHJE TECTUPOBAHMUS

npeJIcTaBIeHbI B Ta0nuie 18.




Ta6mmmia 18 — [IpumepHsIii mepedeHb BOMPOCOB ISl TECTOB
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No /it [IpumepHBIil IEpedeHb BOMPOCOB 711 TECTOB

Kon
UHJMKATOpa

1.

9.

10.

11.

[Tonsatua «Mukponpoueccop» U «MHUKPOKOHTpOILIEp». XapaKTepHbIE
0COOEHHOCTH MUKPOIIPOLIECCOPHBIX MH(POPMALMOHHO-YIIPABIISIOLINX
cucteM. OcHOBHBIE TPeOOBaHMsI, IPEABABIIAEMbIE K MUKPOKOHTPOJIEPAM
POOOTOTEXHUYECKUX CUCTEM

. Mcropust pa3zBUTHSI MUKPOKOHTPOJIIIEPOB. OCHOBHBIE XapaKTEPUCTUKU

MUKPOKOHTpPOJLIEpa.

Knaccudukanus MUKpOKOHTPOJIJIEPOB 0 pa3psaIHOCTH MUHBI JaHHbIX LTV,
10 APXUTEKTYpPE BBIYMCIUTEIBHON CUCTEMBI, 110 (PUPMEHHBIM IUTaThopMaMm,
0 BBITIOJIHAEMBIM (PYHKIUSAM. Y HUBEPCAIbHBIE MUKPOKOHTPOJIEPHI.
Crnennanu3upoBaHHbIE MUKPOKOHTPOJLIEPHI.

CISC u RISC apxurekrypa MukpokoHTpoepoB. Ocobernnoctu CISC —
KOHIICTIIIHH.

CISC u RISC apxutexTypa MmukpokoHTpoiuiepoB. Ocobennoctu RISC —
KOHIICTILHH.

[Ipuncronckas (¢pon Helimana) u rapBapackas apXuTeKTyphbl
MUKponporeccopoB. MoauduurpoBaHHas rapBap/ICKasi U paclIMpeHHas
rapBapjcKasi apXUTeKTYpBhl.

. Honstus «Anpo», «CemeiictBo», «Mo1es1b» MUKPOKOHTPOJLIEPA.

Oco0eHHOCTH COBPEMEHHBIX MUKPOKOHTPOJUIEPOB: MOYJIbHAs
OpraHM3aLys, 3aKpbITas apXUTEKTYpa, UCTIOJIb30BAHUE TUITOBBIX
(GyHKIMOHATBHBIX IEpUPEPUHHBIX MOIYJICH U PACIIMPEHHUE YHCIIA PEKIMOB
UX pabOTHI.

TumoBas cTpyKTypHasi cCXeMa MUKPOKOHTPOJIIEpa 00IIEro MpUMEHEHHUS
(yausepcansHOro MK). CoctaB mpo1ieccopHOro siipa 1 U3MEHSEMOT0
(GyHKIIMOHAIBHOTO OJI0KA.

Br160p MUKPOKOHTpOIIIEPA MTPH MPOSKTHPOBAHUU MEXATPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM.

Oco0eHHocTH TPOrpaMMUPOBAHNS MUKPOKOHTPOJIIIEPOB U OTJIAKH
nporpaMM. SI3bIKM MPOrpaMMHUPOBAHUS MUKPOKOHTPOIIEpOB. OCOOEHHOCTH
s3pika C++.

CucreMbl CUHCIICHUS. HCH03I/II_II/IOHHBIC " MMO3UITMOHHBIC CUCTCMbI CUHUCIICHHA.
HepeBon' YHCCJI B IO3UIMMOHHBIX CUCTEMAX CUHHCIICHHUA. Brimonaenue
apI/Iq)MeTI/I‘IeCKI/IX onepaunﬁ B I[BOI/ILIHOI\/'I CHUCTCMC CUUCIICHHA.

TIK-3.]1.2

12.

13.

14.

15.

@®opMBbI IIPEJICTABIICHUS] YUCTOBBIX JAHHBIX B MUKPOITPOIIECCOPHBIX
ycrpoiictBax. [IpeacraBienne faHHBIX ¢ GUKCUPOBAHHOM U C TJIaBaIOIIEH
samsitoid. [IpeacraBinenue orpuniarenbHbix yucen. [IpsmMoit, oOpaTHBIN 1
JIOTIOTHHUTEIILHBIA KO,

Dransl MOATOTOBKH UCHOHAEMOM nporpaMmbl. CTpyKTypa IporpaMMbl Ha
s3bike C++. Jlekcuueckue ocHOBBI (a1aBuT, JiekceMbl) si3bika C++.

JIMpeKTuBbI Mpernponeccopa U yKazaHus KOMIHISTOPY. JAUpeKTUBBI
#include, #define, #asm, #endasm.

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

MK-4.]1.1
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16. Omnpenenenus u onrcanusi 00beKTOB. OnpeneneHus IepeMeHHBIX.
FHO6&HBHBI€ " JIOKAJIbHBIC TICPCMCHHBIC. butosrie NECPCMCHHBIC.

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

20. JlBa cmoco0a 3a1aHusi KOMMEHTapHeB. BoipaxeHnus. 3Haku onepanuii.
VHapHble, OMHapHBIe, TepHApHas onepanuu. [IpuopuTeTs oneparmii.

21. Omeparopsl. IlocienoBarenbHO BHIIOIHIEMbIE OTIEPATOPHI.
22. YcioBHbIH onieparop. OnepaTop — NepeKIroYaTeb

23. Omepatopsl IIUKJIA ¢ IPEIYCIOBUEM H C TTOCTYCIOBUEM. MTepanimoHHbII
UKL

24. Oneparop 6e3yciioBHOTO niepexoaa. Omneparop Bo3Bpara U3 GyHKIUH.
OnepaTop NpUHYIUTEILHOTO Bbixo1a. Oneparop 3aBepIICHUs TEKYIIeH
UTEpaIVH.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6ymmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckue  Marepuainbl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
MHAMKATOPOB, XapaKTEpU3YIOLIMX JTanbl (OPMUPOBAHMS KOMIETEHLIMH, coaepxkarca B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYyOIIMX NOPAAOK M IMPOLEAYPY
IIPOBEJCHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroauyeckue yKazaHus i1 00y4JaromUXCsl IO OCBOCHUIO JUCITUTUTHHBI

11.1. Metoauueckne yka3zaHus [ OOYYalOIIMXCS 10 OCBOGHMIO JIEKIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOOKoe U sICHOE H3JIoKEeHHe yueOHoro marepuana. HasHadeHune cOBpEMEHHOM JeKUuu B
paMKax JIUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POpPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOro IIO3HaHMS, HOBEWUIIMX
JOCTHKEHUI HaydyHOW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMHU. JIeKIus pacKpbIBaeT MOHATUHHBIN ammapar
KOHKpETHON oO0jacTu 3HaHud, €€ MpoOJeMbl, JaeT LEeNbHOE NPEJCTABICHUE O TUCIUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuana;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS 1EIEBOM YCTAHOBKON K KayKJJOM KOHKPETHOU TEME;

— TOJy4YyeHHE OMNbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pa3BuTHE NPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITICHHMS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbHONW PabOTHI;
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— TIOJy4YeHHE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTH Ha OV KaMIINeE TObI;

— Hay4yuTbhCS METOJMYECKH 00padarbiBaTh MaTepuasl (BBIACIATH TJIABHBIC MBICITH H
IIOJIO)KEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3IMuYHBIX
(bopMyITUPOBKax);

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

JIeKuMOHHBI MaTepUall MOXET COIPOBOXKIATbCA JEMOHCTpalued CIaioB H
UCIOJIb30BAaHUEM PA3/aTOYHOIO MaTepuajla IpU IPOBEIEHUM KOPOTKHX JUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATUK 110 IUCLHUIUIMHE.

CrpyKTypa npefocTaBieHus JEKIHOHHOIO MaTeprara:

— IOJY4YEHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUM, YPOBEHb KOTOPBIX
ONpeAeIIsieTCA 1eJIEBOM YCTaHOBKOM K KaXI0M KOHKPETHOU TeME;

— TOJIyYEHHE OTbITa TBOPUECKOH pabOThl COBMECTHO C MPENOJaBaTEIEeM;

— pa3BUTHE  NIPOPECCHOHANBHO-JIENOBBIX  KAayecTB, JIIOOBM K  IpeAMETy U
CaMOCTOSITEIbHOTO TBOPUYECKOI'O MBIIIJIEHHUS.

— MOsIBIIEHUE He0OXO0AUMOro HHTEepeca, HEOOX0IUMOTO Uil CAMOCTOSITEIbHONU PabOThI;

— MOJY4YeHHE 3HAaHUI O COBPEMEHHOM YpPOBHE Pa3BUTHUS HAYKU U TEXHUKHU U O MPOTHO3E
UX Pa3BUTHA Ha OnmKaiime rojsl;

— MOJY4YeHHE HaBBIKOB 00pabOTKM MaTepuaja HAy4YHbIX MCCIEIOBAaHUMN (BBIIEISATH
[JIABHBIE MBICIM M IIOJOKEHUS, IPUXOIUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATH HX B
pa3nuyHBIX HOPMYITHPOBKAX);

— IOJIy4YeHHE TOYHOTI'O TIOHUMAHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHATHH.

11.2. Metoauueckue yka3aHusi A7 OOydYarolUXCsl MO BBIIOJHEHUIO J1a00paTOPHBIX
pabor.

B xonme BeimonHeHus mabopaTopHbIX pabOT oOydammuics AODKEH YriayOuTh W
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHONW METOIUKOM M TEXHUKOU
SKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 0O0yJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUITUH.

BoinonHenue nabopaTOpHbIX pabOT 00ydaroIMMCS SBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil ydyeOHbIM IUITAaHOM, U OTHOCHUTCS K CpEICTBaM,
00€CTIeYMBAIOIINM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00yJaromerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIEIOBaHMsS MPOIECCOB, SBIEHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW TUCIUILINHBI,

— 3aKpeIUIeHHE, Pa3BUTHE W JIETATM3aIlUs TEOPETHUYECKMX 3HAHWH, TOJTYYEHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIMHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboThl ¢ J1a0opaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3aganue ¥ TpeOOBaHUS K IPOBEACHUIO JIA0OPATOPHBIX PA0OT

JlaGopaTopHble pabOTHI, TPEAYCMOTPEHHBIE B JAaHHOM Kypce€, BBITIOJHSIOTCS B
KOMIIBIOTEPHOM ~ KJIaCC€ Ha MEpPCOHAIBHOM KOMIIBIOTEPE C UCIOJIb30BAHUEM IaKETOB
npukitaaaeix nporpamm IDE Code Vision AVR, Atmel AVR Studio 4, Proteus 8.1 Pro Portable.

B mpomecce moaroroBkum K nmaboparopHoil  paboTe  HEOOXOIUMO  M3YYUTh
COOTBETCTBYIOIINE METOJMYECKHE YyKa3aHWs M TOBTOPUTH JICKIIMOHHBIN MaTepHall, KOTOPHIA
OTHOCHUTCS K TeM€ PabOoTHlI.

Ilepen HauajgoMm BBITIOJHEHHUS PabOTH HEOOXOAWMO CO34aTh OTACIBHYIO MANKY ISt
co3aaBaeMbIX B paboTe (aiiloB M YCTAaHOBHUTH €€ B CHCTEME KAa4ueCTBE TEKYIIEH NUPEKTOPHUHU.
ITyTh K JaHHOM MaIKe HE JOJKEH CONEpPKAaTh UMEH, HAMMMCAHHBIX KUPUJLTULCH.
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B mnpouecce BbimonHeHUs pabOThl MOJYYEHHBIE pe3yJbTaThl pPAacy€ToB, JHUCTUHIH
pa3pabaTbIBaeMbIX MPOrpaMM, CXEMbI M JIpyrue pabouue mMarepuaibl JOJDKHBI COXPAHATHCS Ha
JMCKE JUId UX JajlbHEUIIero uCnoiab30BaHus Npu 0(OPMIIEHUH OTUETA.

[To oxoHuannu paboThl HEOOXOAMMO COCTABUTH OTYET U MOJATOTOBUTHCS K €T0 3alIUTE Ha
CJIEIYIOILEM 3aHATHH.

Crpykrypa u hopma otyera o J1abopaTopHOU pabore
OTtuér 0 mabopaTropHOit paboTe JOIKEH CONIEPIKATh:
— (aMuIIHIO, UMSI B OTYECTBO CTYJICHTA, BHIIIOJHUBIIETO PadoTYy;
— HOMep y4eOHOU TPYIIIBL;
— JIaTy BBITIOJIHEHHS pabOTHI;
— Ha3BaHUE pPabOTHI;
— 11eJIb pabOTHI;
— KpaTKkyro GopMyTUpOBKY 3a1aHUs Ha TaO0OPaTOPHYIO padoTy;
— OCHOBHBIC TEOPETHYECKHE CBEICHHS M (HOPMYJIbI, HCIOJIH30BABIIUECS B IIPOIECCE
BBITOJIHEHUS pabOTHI;
— JIACTUHTH MPOTPAMM, Pa3pabOTaHHBIC U OTJIAKCHHBIE B TIPOIIECCE BHITIOTHEHHS paOOTHI,
— CXEeMBbI, pa3padOTaHHbIE B IIPOIECCE BHIMOJIHEHUS paOOTHI;
— TIIPH MCIIOJIb30BAHHUH JTOTIOJTHUTEILHOM JIMTEPATYPhI YKa3aTh CCHUTKH M TIPUBECTH CITUCOK
JUTEPATypPHL;
— BeIBoIBI 110 padore.

TpeboBanus k oopMIICHHIO OTYETa O Ja00PaTOPHOU padoTe

[Tpumep odopmieHUs TUTYIBHOTO JUCTAa OTYETA MO J1abOpaTOpHOM paboTe MpHUBEACH Ha
caliTe yHUBEPCUTETAa WW.Zuap.ru.

IIpu odopmiennn oTuéta 0 nabopaTopHOW paboTe HEOOXOJUMO NPUIEPKUBATHCA
tpeboBanuii 'OCT 7.32-2017 «Otué€r o HayuHO-MccaenoBaTenbckoil padbore. CTpykTypa u
npaBuiia OPOPMIICHUSY.

ITo xaxmoit mabopaTopHOil paboTe MOMKEH OBITh MOJTOTOBJICH OTYET B OYMaKHOM U B
aneKTpoHHOM Buje. [locnme 3ammThl 1abopaTopHBIX paboT OTY4ETHI B OyMaKHOM BHJE C
IIPOCTaBJICHHBIMHU OLIEHKaMH XpaHATCS Ha Kadenpe, a OTYETHI B JIEKTPOHHON (opMe JTOJKHBI
OBbITh BBUIOXKEHBI B JINYHOM KaOWHETE y4yalllerocsi Ha caiite yHuBepCuTeTa.

11.3. MeToauueckue yKazaHus ISl OOYJAIOIIUXCS IO TMPOXO0KACHUIO CAaMOCTOSATEIHHON
paboThl

B xoe BBIOTHEHHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3aJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOydaronuxcst 1Mo 3a04HOM (Gopme oOydeHHs, CaMOCTOSTENbHas paboTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOIBbHYIO paboTy.

B mporiecce BBITTONIHEHUSI CaMOCTOSITEILHON paboOThI, y 00ydaromerocss (popMUPYETCs
1enecoo0pa3Hoe TIaHUPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMHU W CHCTCMATHU3allUU HpI/IO6peTa€MBIX 3HaHI/II\/'I, o0ecIieunBaeT BBLICOKUH
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYECHHs, TMOMOTaeT NOMYyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepuaiaMH,  HAMNPaBJSIONIMMH  CaAMOCTOSITENIbHYIO — paboTy
00yJarOITUX CSSBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

—  METOJMYECKHE YKa3aHUS IO BHIMOTHEHUIO KOHTPOJIBHBIX pa0oT (A1 00ydaromuxcst
1o 3a04HOU (hopme oOyueHus).
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11.4. Metoauyeckue yKazaHUsA i1 OOYYArONIMXCS TIO MPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBAeMOCTH.

Texymuii KOHTPOJb YCHEBAEMOCTH INIPEAyCMaTpUBaeT KOHTPOJb KauyecTBa 3HAHHUM
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IENbI0 OICHUBAHMS X0Jlda OCBOCHUS
JIMCIHIIINHEL

KoHTponb kauecTBa 3HAHUN MPOBOAUTCS B (hOpME MHANBUyaTbHOTO COOECETOBaHUS TI0
MaTepuany OTACIbHBIX Ppa3/IesioB AWCIUIUIMHBI, & TAK)KE IMPOBEPKH OTYETOB O BBHIMOJHEHUU
IIPAKTUYECKUX 3a1aHUM.

Pe3ynbrarhl TEKyIero KOHTPOJIS MOTYT YYUTHIBATHCS MPHU MPOBEICHUH TPOMEKYTOUHOMN
aTTecTaluu.

11.5. Meroauyeckue ykazaHus Ijisi OOY4aroOIIMXCs MO MPOXO0KIACHUIO MPOMEXYTOYHOM
aTTECTALUN.

[IpomexyrouHas  arTecranus  OOydalOIMXCS  NPEAyCMaTpUBaeT  OLICHUBAHHE
IPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB 00yUeHHMs 110 AucuuminHe. OHa NpoBOAUTCS B
dopme nuddepeHIMPOBaHHOTO 3a4ETA.

HuddepennmupoBannpiii  3aueT — 3TO0 (opMa OICHKH 3HAHUHA, ITOJYYECHHBIX
00y4aromuMcs pU U3YYEHUHU TUCLMILIMHBI, IPU BBITOJHEHUH KYpCOBBIX IPOEKTOB, KYPCOBBIX
paboT, HAYYHO-UCCIEA0BATEIBCKUX PA0OT U MPOXOKIEHUH MPAKTUK C aTTECTALlMOHHON OLIEHKOU
COTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBICTBOPUTEIBHO.

OneHuBaHue 3HAHMM W HABBIKOB CTYACHTOB IIPpU IIPOBEIECHUU IPOMEKYTOYHOU

aTTECTAllM OCYILECTBIACTCS B COOTBETCTBUU C TpeOoBanusamu [lomoxenuit «O Tekyiiem
KOHTpPOJIE YCIIEBAEMOCTH M MPOMEXKYTOUHOM arrectauuu cTyneHToB ['YAII, oOyuarommuxcs mo
mporpammam BBICIIETO 00pa3oBaHuss» U «O MOIYJIbHO-PEHTUHIOBOM CUCTEME OIICHKH KayecTBa
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




