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AHHOTaUA

Hucuunnuna «I[IporpaMMupoBanre MUKPOKOHTPOJUIEPOBY BXOJIUT B 00pa3OBaTEIbHYIO
porpaMMy BBICIHIET0 00pa30BaHUsl — MporpamMMmy OakajaBpuaTa 10 HalpaBJICHUIO MOATOTOBKU
13.03.02 «DneKTpod’HEpreTuKka M SJICKTPOTEXHHUKa» HAIMPABICHHOCTH «DJIEKTPOMEXaHUKAY.
Juctummaa peanu3yercs kadempoid «No32y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMIIETCHIIUM!

[IK-3 «CrnocoOHOCTh ydYacTBOBAaTh B OKCIUTyaTallUd AJIEKTPOIHEPTETHUECKUX U
AIEKTPOMEXAHUYECKUX CUCTEM M KOMILIEKCOBY.

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

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 AMCUMIUIMHBI TpeAycMaTpuBaeT cieayronpe ¢GopMbl OpraHU3alUU
y4eOHOTO Mpolecca: JEKIHH, JJA00paTOpHbIe pabOThI, CAMOCTOSITEIbHAS PaboTa 00yJarOIIerocs.

[IporpaMMo#l NHUCHUIUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTanus B hopme nudHepeHIupoBaHHOTO 3a4€eTa.

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 OUCHUIIIMHBI SIBJISIETCS O3HAKOMJICHHWE CTYJICHTOB C TPHHIIMIIAMH, METOJaMU U
WHCTPYMECHTAIBHBIMA CPEJICTBAMHU pa3pabOTKH W OTJIQJKH MPOTPAMMHOTO OOeCTeUeHUs

MUKPOKOHTPOJIJIEPOB, n3y4yeHue 0COOEHHOCTEMH APXUTEKTYPBI MONYJIIPHBIX
MUKPOKOHTPOJUIEPOB, pa3BuUTHE MIPaKTUYECKUX HaBBbIKOB porpaMMHUpOBaHUS
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
IUIaHUpYyeMbIMH pe3ynbTratamu 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 KOMIIETEHIIMHA 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 KOMILJIEKCOB

[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 CIEAYIOIUX AUCUUTINH:

— «Mudopmatukay,

— «Teopust aBTOMaTUUYECKOTO YIIPaBICHHUS»,

— «JluckpeTHas MaTeMaTUKay,

— «MHpopMaIMOHHBIE TEXHOTOTHI.

3HaHUs, MOJIYYEHHbIE MPU HW3YYECHHH MaTepuaja JaHHOW UCIMIUIMHBI, HUMEIT Kak
CaMOCTOATENIbHOE 3HAYECHHUE, TAK U MOTYT UCIIOJIb30BaThCS IPU U3YYEHUH IPYTUX TUCLUUILIAH:

— «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 TT0 TUCIUTUTHHE (M pacipeIe]ICHHe dTOW TPYJOEMKOCTH TI0 ceMeCcTpaMm) MPe/ICTaBICHBI B
Taodmmie 2.




Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMKocTs 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne9
1 2 3
Oowan mpyooemKocma OuUCUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 10 10
AyoumopHhuie 3aHamus, BCEro 4ac. 16 16
B TOM YHCIIE:
nexiuu (JI), (dac) 6 6
npaktuueckue/cemunapckue 3anarus (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 10 10
KypcoBoi nmpoekt (pabota) (KI1, KP), (4ac)
HK3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (4ac) 92 92
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 IO Pa3/ieiiaM U BUJIAM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMBI TUCITATIIINHBI Texamu | 113 (C3) AP KII CPC
’ (qac) (qac) (qac) (dac) (qac)
Cemectp 9

Paznmen 1. XapakrepHbie 0COOCHHOCTH
MHKPOIPOLIECCOPHBIX HHPOPMAILIMOHHO- 0.5 1 10
W3MEPUTENILHBIX CUCTEM.

Paznen 2. TunoBas cTpyKTypHas cxema

MHUKPOKOHTPOJUIEpA OOIIEro MPUMEHEHHU . 05 1 10
OcOOEHHOCTH MOMYJISIPHBIX aPXUTEKTYP '
MUKPOKOHTPOJIJIEPOB.

Paznen 3. Cucrems! cuncnenus. DopMmel
NPEACTABICHUS YUCIOBBIX JaHHBIX B 05 1 10
MHUKPOIPOLIECCOPHBIX YCTPOHCTBAX.

Paznen 4. CtpykTypa nporpaMmsl Ha si3bike C++. 05 1 10
OTarbl MOJIrOTOBKHU MCIIOJIHAEMOM MTPOrPaMMBI. '

Paznen 5. Onpenenenns u onucanusi 0ObEKTOB. 1 1 10
Belpaskenus. 3Haku onepanui.

Pasnen 6. Oneparopsi si3bika C++ 1 1 10

Paznen 7. OOBEKTHO-OPUEHTUPOBAHHOE 1 1 20
IPOrpaMMHUPOBAHUE.

Pa3nen 8. MukpoxonTpomnepsl AVR cemelicTBa 1 2 12
Mega ¢upmbr ATMEL.
HUroro B cemectpe: 6 10 92

HToro 6 0 10 0 92




[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCS B  HEMOCPEICTBEHHOM  BBHITOJHEHUH
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 — Copeprkanue pa3esioB U TEM JICKIIMOHHOTO IHUKJIA

Howmep

Hazsanwne u COACPpIKAaHUE Pa3aCIOB U TEM JICKIIMOHHBIX 3aHATHI
pasaciia

1 XapakTepHble 0CO0€HHOCTH MUKPOMPOLECCOPHBIX HH(POPMAITMOHHO-H3MEPHUTETbHbBIX
cuctem. [lorstus «Mukponponeccop» u «MuKpokoHTposuiep». OCHOBHBIE TPeOOBaHUS,
MPEIbABISICMBIE K MUKPOKOHTPOJUIEPAM POOOTOTEXHUUSCKHUX CHCTEM

UcTopus pazBuths MUKPOKOHTPOIIepoB. OCHOBHBIE XapaKTEPUCTHKH MUKPOKOHTPOJLIEPA.
Kiraccudukariys MUKpOKOHTPOJUICPOB TI0 Pa3psAHOCTH IMHUHBI JaHHBIX LIITY, mo
APXUTCKTYPE 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 (hon Helimana) u rapBapackast apXUTEKTypbl MEKPOTIPOIIECCOPOB.
MonuduiupoBaHHas rapBapAcKasi U pacuIMpeHHas rapBapAcKasi apXUTEKTYPHI.

2 TumnoBasi cTpyKTypHasi cxeMa MUKPOKOHTPOJIJIEPA 0011er0 MPUMeHEHHs
(yauBepcansroro MK). CoctaB mpolieccopHOro siipa U H3MEHSIEMOTo (yHKIIMOHATEHOTO
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 ¢upmer 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 cuncieHus. [lepeBos
YHCeJI B TIO3UIMOHHBIX CUCTEMax CYMCIeHUs. BeinoHeHne apu()MEeTHIECKHUX OIepanui B
JIBOMYHOI CHUCTEME CUMCIICHHS.

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

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

JIMpeKTHBBI Mperpolieccopa U ykazaHusi KoMunsatopy. 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. BUTOBEIE TIEpEeMEHHEIE.

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 onepauuu. [IpuoputeTs! onepanuii.

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




OnepaTopsl UKIIA ¢ TPEYCIOBHEM U C MOCTYCIOBHEM. VITepallmOHHBIN IUKJL.
Omnepatop 6e3ycnoBHOTO iepexoa. Omneparop Bo3Bpara u3 GpyHkuu. OmepaTop
MPUHYUTENBHOTO Bhixoja. Oneparop 3aBeplIeHus TEKYIIeH HTepalnu.

nepudepuiiHple ycTpoicTBa

7 O0BbeKTHO-OPUEHTHPOBAHHOE IPOrpaMMHpPOBaHue. MeTo]] 00BEKTHO-
OPHEHTHUPOBAHHOMN JEKOMITO3HMIIMHU KaK CIoco0 MpeoJoIeHusl CI0KHOCTH nporpamm. Kimacc
KaK TUII JaHHBIX, onpenesieMblil nonas3zoBareneM. [Ipunnuner OOIL: nHKancynamus,
HaclleIOBaHKe, MOJTUMOphU3M

8 MuxpoxonTposuiepsl AVR cemeiictBa Mega ¢gupmber ATMEL. CtpykrypHas cxema u

OCHOBHBIE TTapaMeTpbl MUKpOKOHTposuTepoB AVR cemeiictBa Mega. OcobeHHoctu siapa
MHKpPOKOHTpoJuIepoB AV R, mmoacucTeMsl BBoAa/BeIBoIa. OpraHu3amys 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
N3 Hux Ne
No HanMeHoBaHHAe 1aGOPaTOPHEIX PaboT TpynoeMKocTb, | IPaKTUYECKOU | pa3aena
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI
Cemectp 9
1 | PazpaGotka MPOTPAMMHOTO reHeparopa 1 1 1-8
WMITyTbCOB Ha 0Oa3ze KoHTpoimepa ATmega32.
Yacte 1. Paspaborka nporpammer B IDE Code
Vision AVR.
2 | Pazpabotka MIPOTPAMMHOTO reHeparopa 1 1 1-8
WMITyJTbCOB Ha 0Oasze KkoHTpoimepa ATmega32.
Yacte 2. Ormagka nporpammsl B cpene Atmel
AVR Studio 4.
3 | Pa3zpabotka MPOTPAMMHOTO reHeparopa 1 1 1-8
UMIyJIbCOB Ha ©Oaze KoHTpoiuiepa ATmega3?2.
Yacts 3 MogemupoBanue B Proteus 8.1 Pro
Portable.
4 | Pa3zpaboTka CcHCTEeMBbI YIpPaBJICHUS JIBUTATEIEM 1 1 1-8
MOCTOSHHOIO TOKa Ha 0a3e  KOHTpojuiepa
ATmega32. Yactp 1. Pa3paborka mporpammsl B
IDE Code Vision AVR.
5 | Pa3pabotka cucTeMbl YOpaBJiCHUS ABHraTeieM 1 1 1-8
MOCTOSHHOIO TOKa Ha 0a3e  KOHTpojuiepa
ATmega32. Yacte 2. Ortmagka mporpamMmbl B




cpene Atmel AVR Studio 4.

6 | PazpaboTka cucTemMbl ympaBleHWS IBUTATEIEM 1 1 1-8
MOCTOSHHOTO TOKa Ha 0a3e  KOHTpojuiepa
ATmega32. Yacts 3 MogenupoBanue B Proteus
8.1 Pro Portable.

7 | PazpaboTka CcHCTEeMBI  CHTHaTW3allMk  0Oas3e 1 1 1-8
koHTpoiiepa ATmega32. Yacte 1. Paspabotka
nporpammsl B IDE Code Vision AVR.

8 | PazpaboTka cuCTEeMBI  CHTHaTW3alMH  Oas3e 2 2 1-8
koHTpoiiepa ATmega32. Yacts 2. Ornaaxa
nporpaMmsl B cpesie Atmel AVR Studio 4.

9 | PazpaboTka cCHCTEMBI CHTHAJIM3AIMK Ha 0asze 1 1 1-8
KOHTpoOJIIepa ATmega32. Yacts 3
Mogenuposanue B Proteus 8.1 Pro Portable.

Bcero 10 10

4.5. KypcoBoe npoeKkTHpoBaHHe/ BHIIOTHEHUE KypCOBOU PabOTHI
Y4eOHbIM MJIAHOM HE IPESyCMOTPEHO

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Buner caMmocTosiTenbHON pabOTHI B €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThl U €€ TPYAO0EMKOCTh

N Bcero, | Cemectp 9,
Bua camocrositensHOM paboTh

qac qac
1 2 3

M3yueHne TeopeTuyecKoro Marepuasia 42 42

qucrumingel (TO)

Kypcosoe npoektupoBanue (KII, KP)

Pacuerno-rpaduueckue 3ananus (PI'3)

Brinonnenue pedepara (P)

[ToaroToBka K TEKyLieMy KOHTPOJIIO 20 20

ycneBaemoctu (TKVY)

Jowmamrnee 3ananue (J13)

KonTponbubie pabotsl 3a0uHNKOB (KP3) 20 20

I1 o
OATOTOBKA K ITPOMEKYTOUYHOU 10 10

atrectauuu (I1A)
Bcero: 92 92

5. Ilepedyenn yueOHO-METOIUIECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00y4aroImuXcs Mo JUCHUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKHE MaTepHasbl Il CaMOCTOSITENIbHON paboThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHb MeYaTHBIX U DJCKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIHUIE 8.




Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHUM

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.: M3narenbckuii noM «Jlomaka-XXI»,
E26 2008. — 560 c.
YK Bcerasckas, E.B. MukpomnponeccopHble cpeicTBa
681.3.01(075.8) | cuctem ympaBieHus: KOHCIEKT Jiekiuii / E.B.
B858 Bcerasckasg, B.M. KoncrantunoB — YenssOMHCK:
Wznarensckuit uentp OYpl'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. UBmuH, 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, /I.B. 3e3tonun,
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(}OPMaIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[Tepeuenn AJIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB WH(HOPMAITMOHHO-
TEJIEeKOMMYHUKAIIMOHHONH ceTn «HTepHeT», HEOOXOOMMBIX MJIi OCBOCHHS TUCIUILIAHBI

npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALMOHHO-
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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Tabmuna 10— [lepeueHs mporpaMmMHOTo 00€CIICUCHIS

Ne /1 HaumenoBanue

1 IDE Code Vision AVR.

2 Cpena otnaaku nporpamm Atmel AVR Studio 4.

3 Cucrema 3neKTpoHHOTO MojenupoBanus Proteus 8.1 Pro Portable

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3YEMBbIX pu
OCYIIECTBJICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp HCMONB3yeMBbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTAaBICH B
Tabymue 11.

Tabmmna 11— Ilepedyens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKast O0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNILHOTrO Mpoliecca Mo AUCHUILIMHE, IpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )
JlexuroHHas ayauTOpUs BM 21-21
KomMmnbrotepHslii kacce BM 31-04

10. Onenounble cpeacTBa AJs MPOBEIEHUS TPOMEXYTOUHOM aTTecTalu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[UH
o0yyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB Ik IPOBEICHHS POMEKYTOYHOH aTTeCTAIIUN

By npomMeXyTOYHOM aTTecTalyu IlepeueHb OLICHOYHBIX CPENCTB
JuddepenurpoBaHHbIi 3a4ET Crrcox BONpPOCOB;
TecTts;
3anayu.

10.2. B kadyecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIIa
HCIIOJIb30BaHUsI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUHN

Or1eHKa KOMITETEHITUH

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHIMI

5-0aiupHas mKana
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Or11eHKa KOMITETEHITUHN

XapakTeprcTUKa C(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0ayuipHas mIKaia PaKTep (bop

— oOyyvaromuiics TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHai;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €T0 U3JIaraeT;

— OnMpasch Ha 3HAHUS OCHOBHOW M JOIOJIHUTEIBHOW JHMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAyYHBIC ITOJIOKCHHUS C MPAKTUICCKON
JIeSTEIbHOCTHIO HAIPABIICHHS;

— yMeJI0 0OOCHOBBIBAET U APTyMEHTUPYET BBIIBUTAEMbBIC UM HJICH;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— cBOOOJTHO BJIAJICET CHCTEMOH CHEIUAIN3UPOBAHHBIX IOHSITHH.

«OTIIMYHO»
(Ga4TCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rPpaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOM
JUTEPATYPBI;

— HE JIOMYCKAeT CYNECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYECKON JESITeITHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— BJIAQJICET CHCTEMOH CIICIIMATN3UPOBAHHBIX TOHSITH.

(XOPOLIO»
(Ga4uTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM IPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYpPhL;

— JIOIIyCKAeT HECYLIECTBEHHbIE OLUMOKU 1 HETOUHOCTH;

— UCHBITHIBACT 3aTPYJHEHUS B IPAKTUYECKOM IPUMEHEHHU 3HAaHUUN
HaIpPaBJICHUS;

— ¢J1a00 apryMEHTHPYET HayuHbIE [TOJI0KEHMUS,;

— 3aTpyaHseTCs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIaJIeeT CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

«yZI0BJIETBOPUTEIILHOY
«BAUYTCHO»

— oOyyaromuiics He YyCBOMJ 3HAYUTEIBHOW YacTH MPOTrPaMMHOTO
MaTepuaa;

— JIOMYCKAeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlIeHUH;

— MCTIBITBIBAET TPYIHOCTH B MPAKTUUECKOM IPUMEHEHNHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHS,

— He QOpMYIHUPYET BHIBOAOB U 00001IEHUI.

HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

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

Tabnuma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ko
Ne n/n Ilepeuenb BonpocoB (3a7au) i FK3aMeHa A
UHJIMKaTopa
Y4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Kon
on/m Ilepeuens Bon B (3azau) a1 3aueta / qudd. 3auera
No 1/ epedyeHb BOMPOCOB (3a1a4) ams 3adera / qudd. 3ade JHMKaTOpa
1. Tonsarus «Muxponpoueccop» 1 «KMHUKPOKOHTPOJIEP». XapaKTepHbIe MK-3.1.2

0COOCHHOCTH MHKPOITPOIIECCOPHBIX HHPOPMAITHOHHO-YITPABJISIOIINAX
cucteM. OCHOBHBIE TPeOOBaHMS, IPEABSABIIEMbIE K MUKPOKOHTPOJLIEPAM
POOOTOTEXHUUECKUX CUCTEM

2. Wcropust pa3BUTHSI MUKPOKOHTPOJLIEpOB. OCHOBHBIE XapaKTEPUCTUKU
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9.

10.

11.

MHUKPOKOHTPOJLIEPA.

Knaccugukanus MUKpOKOHTPOJIIEPOB 10 pa3psaIHOCTH MWUHBI faHHbIX L{ITY,
10 APXUTEKTYpPE BBIYMCIUTEIBHON CUCTEMBI, 110 (PUPMEHHBIM IUTaThopMaMm,
0 BBITIOJIHAEMBIM (PYHKIUSAM. Y HUBEPCAIbHBIE MUKPOKOHTPOJIEPHI.
Crnennanu3upoBaHHbIE MUKPOKOHTPOJLIEPHI.

CISC u RISC apxurekrypa MmukpokoHTpoepoB. Ocodernnoctu CISC —
KOHIICTTIIHH.

CISC u RISC apxutexTypa MukpokoHTpoiuiepoB. Ocobennoctu RISC —
KOHIICTIIHH.

[Tpuncronckas (pon Heiimana) u rapBapckas apxuTeKTypbl
MUKponporeccopoB. MoauduurpoBaHHas rapBap/ICKasi U paclIMpeHHast
rapBapjcKasi apXUTeKTYpBhl.

. [Housarus «Anpo», «CemenrctBo», «MOJEIL» MUKPOKOHTPOJLIEPA.

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

TumoBas cTpyKTypHast cCxeMa MUKPOKOHTPOJIIEpa 00IIEro mMpuMEeHEHUS
(ynusepcanpHOro MK). CoctaB mporieccopHOro siipa 1 H3MEHSEMOIo
(GyHKIIMOHAIBHOTO OJI0Ka.

Bb100p MUKPOKOHTpOIIIEpa TPU MPOCKTUPOBAHUHM MEXAaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM.

Oco0eHHOCTH TTPOTPaMMHUPOBAHUS MUKPOKOHTPOJIIICPOB U OTIIAIKH
nporpamm. SI3bIKM TPOrPaMMHUPOBAHMSI MUKPOKOHTPOJLIEpOoB. OcOOCHHOCTH
si3pika C++.

CucreMbl CUHCIICHUS. HCH03I/II_II/IOHHBIC " IMMO3UITUOHHBIC CHUCTCMbI CUHUCIICHHA.
HepeBon' YHCCJI B IO3UIMMOHHBIX CUCTEMAX CUHHCIICHHUA. Brimonaenue
apI/I(l)MeTI/I‘IeCKI/IX onepaunﬁ B I[BOI/I"IHOI\/'I CUCTCMC CUHCIICHHA.

12.

13.

14.

15.

16.

17.
18.
19.
20.

@OpMBI IIPEICTABICHHS YACIOBBIX JAHHBIX B MUKPOIIPOLIECCOPHBIX
ycrpoiictBax. [IpeacraBienne faHHBIX ¢ GUKCUPOBAHHOM U C IJIaBaroIIen
3anaToi. [lpeacraBnenue oTpunatenbHbIx yncenl. IpsMoii, oOpaTHBI 1
JIOTIOJTHUTEIIbHBIN KOJI.

DTanbl NOArOTOBKY UCHOJIHSIEMOM nporpaMMbl. CTpyKTypa IporpaMmbl Ha
s3pike C++. Jlekcnueckue ocHOBHI (a1haBUT, TeKceMbl) si3bika C++.

JIMpEKTUBBI TIPENpoIIeccopa U yKa3aHHus KOMITHIATOPY. JIUpeKTUBBI
#include, #define, #asm, #endasm.

Tune! nanaex B C++. ABTOMaTuyeckoe U siBHOE MpeodpazoBaHUE THIIOB.

Omnpenenenus u onucanusi 00beKToB. OpeaesieH s IepeMeHHbIX.
['moGanbHbIE U JIOKaJIbHBIE IEpeMEHHbIE. BUTOBBIE IEPEMEHHBIE.

MaccuBbl, CTPYKTYpbI, OOBSIBICHUS, IEPEUUCTICHHS.

Oyukuuu. Onpenenenus, 0ObABICHUS U BbI30B QYHKIUH.

KoncranTsl. Llenbie, BenecTBEHHbIE, CHMBOJIbHBIE, CTPOKOBBIE KOHCTAHTBHI.

JlBa crioco0a 3a7jaHusi KOMMEeHTapueB. Bripaxenus. 3HaKu orneparui.

TIK-4.]1.1
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YHapuble, OuHapHbIC, TepHApHas onepanuu. [I[puoputeTs oneparui.
21. Omeparopsl. IlocienoBarenbHO BHIIOIHIEMBIE OTIEPATOPHI.
22. YcnoBHbIH onieparop. OnepaTop — NepeKIrodaTeb

23. Ormepatopsl IIUKJIA ¢ IPEIYCIOBUEM H C TTOCTYCIOBHUEM. MTepanimoHHbII
UKL

24. Oneparop 6e3yciioBHOTO niepexoaa. Omneparop Bo3Bpara U3 GyHKIUH.
Omneparop NpUHYIUTEILHOTO BhIX01a. OnepaTop 3aBepIleHHs TEKYyIIEH
UTEpaIVH.

[lepeyeHnp TeM [uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

MpeACTaBICHBI B Ta0mwmIe 17.

Tabmuua 17 — IlepeueHb TeM IJ1s1 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne n/mn .
KypCcOBOIl pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBIMIOIHEHHUS

Y4eOHBIM IUTAHOM HE MIpEaAYCMOTPCHO

BOHpOCLI I IIPOBCACHUA HpOMeHQYTOqHOﬁ arrecrallii B BHAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumepHBbIii IepeueHb BOITPOCOB ISl TECTOB

y Koz
Ne n/nn [TpuMepHBIii IepedeHb BOIPOCOB JIsl TECTOB
MHIMKATOpa
1. Tlonstus «Mukponporneccop» U «MUKPOKOHTPOJUIEP». XapaKTepHbIE [K-3./1.2

0COOCHHOCTH MHUKPOIPOILIECCOPHBIX MHPOPMAITMOHHO-YITPABIISIOMINUX
cucteM. OCHOBHBIE TPeOOBaHUS, IPEABSIBISIEMbIE K MUKPOKOHTPOJIIEpAM
POOOTOTEXHUYECKUX CUCTEM

2. Wcropust pa3BUTHS MUKPOKOHTPOJLIEPOB. OCHOBHBIEC XapaKTEPUCTUKU
MUKPOKOHTPOJIIEPA.

3. Kaccuduxamust MUKpOKOHTPOJUIEPOB TI0 Pa3psSAHOCTH MHMHBI JaHHbIX LTV,
10 APXUTEKTYpPE BBIYMCIUTEIBHON CUCTEMBI, 110 (PUPMEHHBIM IUTaThopMam,
10 BBINOJIHAEMBIM (PYHKIIUAM. Y HUBEpCaIbHbIE MUKPOKOHTPOJUIEPHI.
Crnennanu3upoBaHHbIE MUKPOKOHTPOJLIEPHI.

4. CISC u RISC apxurekrypa MukpokoHTpouiepoB. Ocobernnoctu CISC —
KOHIICIIIINUN.

5. CISC u RISC apxutextypa MUKkpoKoHTposiepoB. Ocobennoctu RISC —
KOHIICTIIIUH.

6. IIpuncronckas (¢pon HelimaHa) u rapBapackas apXUTEKTyphbI
MHUKponporeccopoB. MoauduurpoBaHHas rapBapicKast ¥ paciIupeHHast
rapBap/ICKasi apXUTEKTYpHl.

7. Tonstusa «Aapoy», «CemeiicTBo», «Mo1eTh» MUKPOKOHTPOJLIEPA.
Oco0eHHOCTH COBPEMEHHBIX MUKPOKOHTPOJIJIEPOB: MOTyJIbHAS
OpraHu3aIys, 3aKphITas apXUTEKTypa, UCTIOJIb30BAaHNUE THITOBBIX
(GYHKIIMOHATBHBIX TepU(EPUITHBIX MOAYIIEH U PACIIMPEHHE YHCIIa PEKUMOB
uX paboTHI.

8. TunoBas CTPYKTypHasi cXxeMa MUKPOKOHTpoJIIepa O0IIero MpuMeHEHHS
(ynuBepcanpHoro MK). CocTaB npo1ieccopHOro sifjpa ¥ U3MeHseMOoro
(GyHKIMOHATBHOTO OJI0KA.
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9. BbIOOpP MHKPOKOHTPOJLIEpA MPH MPOSKTUPOBAHUU MEXATPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM.

10. OcobeHHOCTH MPOTrPAMMHUPOBAHUS MUKPOKOHTPOJIEPOB M OTIIAIKH
nporpamm. SI3bIKu IPOrpaMMHUPOBaHNS MEKPOKOHTPOIIEpOB. OCOOEHHOCTH
a3bika C++.

11. CucTeMbl CUMCIIECHHS. HCHOSI/IHI/IOHHBIC 1 IMO3UIMOHHBIC CUCTEMbI CUMCIICHHUA.
HepeBon YKCell B MMO3UIIMOHHBIX CUCTEMaX CUHCIICHUS. BrIllonlHeHue
apI/I(l)MeTI/I‘leCKI/IX onepaunﬁ B I[BOPI“IHOﬁ CHUCTEMC CUHUCIICHHA.

12. ®opmbl npeACcTaBICHUS YUCIOBBIX IAHHBIX B MUKPOTIPOIIECCOPHBIX IK-4.J1.1
ycrpoiicTBax. [IpencraBienue qaHHBIX ¢ PUKCUPOBAHHOW U C TUIABAOIICH
samsToid. [IpeacraBienue orpunareabHbix yucen. [Ipsmoii, oOpaTHBIN 1
JOIOJIHUTEIBHBIN KOJI.

13. DTarbl MOATOTOBKH UCHOIHIEMOM porpamMmbl. CTpYKTypa IMporpaMMbl Ha
si3bike C++. JIekcrmueckrue OCHOBHI (a1paBUT, TIEKCEMBI) si3bika C++.

14, JIupeKTHUBBI pEnpoIieccopa U yKa3aHusi KOMIWIATOPY. JIUPEKTUBBI
#include, #define, #asm, #endasm.

15. Tuns! ganabix B C++. ABTOMaTH4YeCcKO€ U SIBHOE MPeoOpa30BaHKe TUTIOB.

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 cmoco0a 3a1aHusi KOMMEHTapHeB. BoipaxeHnus. 3HaKu onepanuii.
VYHapHble, OnHapHbIe, TepHapHas onepanuu. [IpuopuTeTH oneparuii.

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

23. Ormepartopsl IUKJIA ¢ IPEIYCIOBUEM H C TTOCTYCIIOBHUEM. MTepanmoHHbII
UKL

24. Omeparop 6e3yciioBHOTO iepexoaa. Omeparop Bo3Bpara U3 (yHKIUH.
Omneparop NpUHYAUTENHHOTO BhIxoa. OmepaTop 3aBepiIeHUs TEKyIIeh
UTEPAIINH.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOYYaroLUXCsl 3a09HON (OPMBI
oOydeHus1, IpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

No i/t ITepeueHb KOHTPOJIBHBIX PabOT
1 Pa3paboTka nmporpaMMHOro reHepaTopa UMITYJIbCOB Ha Oa3e koHTposuiepa ATmega32.
2 Pa3paboTka cucTeMbl ynpaBJieHHS JBUTATEIEM MTOCTOSHHOTO TOKa Ha 0a3e KOHTpoJuiepa
ATmega3?2.
3 PazpaboTka cucTteMbl OXpaHHOHM cuTrHamu3anuu 6asze kouTposuiepa ATmega3?2.
10.4. MeTtoauueckne  MaTepUabI, OIpENEISA0IINE  OPOUEAYPhl  OLICHUBAHUA

MHAMKATOPOB, XapaKTEpU3YIOLUX JTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKarcs B
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JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernmaMeHTHpYOIMX MOPSIOK U MPOUEnypy
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTaluu 00y4JaromuXxcs
'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKasaHHs A7 OOy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOoOKoe U SCHOE U3JIoKeHue ydeOHoro marepuana. HasHaueHue COBpPEMEHHOH JIEKIUU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(YOPMAILUIO 1O TEME, a B OCBOCHUU
dbyHIaMeHTalIbHBIX Mpo0jeM JUCHMIUIMHBL, METOJOB HAY4YHOIO IIO3HAHWS, HOBEHIINX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporiecce JEKIHs BBIMOIHIET METOI0JIOTHYECKYIO,
OpPraHU3aIMOHHYI0 U MHGOpMaMoHHYIO (QyHKIUU. JIeKus pacKpbplBaeT MOHATHIHBIN anmapat
KOHKPETHOU o0yacTu 3HaHuUs, €€ MpoOJeMbl, AAaeT IEeTbHOE MPEACTaBICHUE O AUCIHILIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCHUTLTMHAMH.

[lnanupyeMble pe3yabTaThl IPH OCBOSHUH 00YUYaIOMIMMUCS JIGKIIMOHHOTO MaTepHraa;

— TIONy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINpPEAETseTCs eJIeBO YCTaHOBKOW K Ka)KJI0M KOHKPETHO! TEME;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENEM;

— pasBuTHe TPOPECCHOHATBHO-IEIOBBIX  KAauyecTB, JIIOOBM K TPEAMETYy W
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIITIEHHUS.

— TOsBIIEHHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTrO AJIsi CAMOCTOSITENIbHOM paboTHI;

— TONy4YyeHHE 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKHM U TEXHUKH U O
IIPOTHO3€E WX Pa3BUTH Ha OJIIKaNIINe TOIbI,

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACIATH TIJIaBHbIE MBICIU U
MOJIOKEHHUSA, TMPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, MOBTOPSATh WX B Pa3IMYHBIX
(bopMyIupoBKax);

— TOJy4YeHHe TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JIeKIIMOHHBI  MaTepua’l MOXKET CONpPOBOXKAATbCA JAEMOHCTpaluedl chaiioB
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUIl 00
0COOEHHOCTSX MPUMEHEHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHus JeKIIHOHHOI0 MaTepuaa:

— MOJIy4YeHHE COBPEMEHHBIX, 1I€JOCTHBIX, B3aUMOCBA3aHHBIX 3HAHWH, YPOBEHb KOTOPBIX
ONPENENAETCS LEIEBOM YCTAaHOBKOM K KaKJI0M KOHKPETHOU TEME;

— TOJIy4YEHHE OTIbITa TBOPUECKOM pabOThl COBMECTHO C MPENojaBaTeieM;

— pa3ButHe  MpPodecCHOHATBHO-/IETIOBBIX  KadecTB, JIIOOBH K  MpeaMery |
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIIICHHUS.

— TIOsIBJIEHUE HEOOXO0IMMOT0 UHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOATENbHON PaboTHI;

— MOJIy4YeHHE 3HAHUN O COBPEMEHHOM YPOBHE Pa3BUTHS HAyKH U TEXHUKHU U O IPOTHO3E
UX Pa3BUTHA Ha OJIKAMIINe TOJbl;

— IOJIyYeHHE HaBBIKOB OOpa0OTKM MaTepHuaja Hay4yHbIX HCCIIEAOBAaHUHN (BBIIENATH
TJIABHBIE MBICIH W TIOJIOKEHHS, MPUXOAWTh K KOHKPETHBIM BBIBOJAM, MOBTOPSATh HX B
pa3NInYHbIX (OPMYITUPOBKAX);

— TOJTy4eHHE TOYHOTO TIOHUMAHHS BCEX HEOOXOMUMBIX TEPMUHOB U TIOHSITHIA.

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
HKCIIEPUMEHTAa B COOTBETCTBUHM C KBaJU(HUKAIMOHHON XapaKTEPUCTHKONH 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 3a/1a4 00y4aroIerocs:

— NpUOOpeTeHHE HAaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUHA U OOBEKTOB,
M3Y4aeMbIX B paMKax JaHHOW JUCLUILIMHBL,

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

— TOJIyueHHe HOBOM MH(OpMAIUH 110 N3y9aeMON JUCIUILINHE,

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHrEeM U pudopamu.

3ajianue ¥ TpeboBaHUs K TPOBEICHUIO 1a00paTOPHBIX PadoT

JIaGoparopHbie pabOTHI, MNPEIyCMOTPEHHBIE B JIAHHOM Kypce, BBIIOJHSIOTCS B
KOMITBIOTEPHOM ~ KJIaCCE€ Ha TICPCOHAILHOM KOMIIBIOTEPE C HCIOJIb30BAHHEM IAKETOB
npukiaaaasix mporpamm IDE Code Vision AVR, Atmel AVR Studio 4, Proteus 8.1 Pro Portable.

B mpomecce moaroroBkum K 1aboparopHO  paboTe  HEOOXOIMMO  M3YyYUTh
COOTBETCTBYIOIIME METOJUYCCKUE YKa3aHWs M IMOBTOPUTH JICKIIMOHHBI MaTephall, KOTOPBIH
OTHOCHTCS K TeMe paboTHI.

[lepen HauanoM BBIMOJIHEHUS PA0OTHI HEOOXOMMMO CO31aTh OTHACIBHYIO MANKy IS
co31aBacMbIX B paboTe (DaiijloB M YCTAaHOBUTH €€ B CHCTEME KAa4eCTBE TEKYIIEH ITUPEKTOPHUHU.
[TyTh K JaHHOM NaNKe HE TOJKCH COJIepKaTh UMEH, HAITMCAHHBIX KUPUILIHIICH.

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 pabOTH HEOOXOAMMO COCTABUTH OTYET U MOJATOTOBUTHCS K €r0 3alIUTe Ha
CIICITYIOIIIEM 3aHSTHH.

CrpykTypa B (hopMa O0TUETA O JIabopaTOpPHO padoTe
OTtuét 0 mabopaTtopHOit paboTe AOIKEH CONIEePKATh:
— haMWIHIO, UMS U OTYECTBO CTYJICHTA, BHITIOJHUBIIETO paboTYy;
— HOMep y4eOHOU TpyIIbL;
— J1aTy BBITTOJIHEHUS PabOTHI;
— Ha3BaHUeE padoThI;
— 1eJIb paboTHI;
— KpaTKkyo GopMyIHUpOBKY 3aJaHus Ha 1a00OpaTOPHYIO padoTy;
— OCHOBHBIC TCOPETHYCCKHE CBEICHWS M (OPMYIIBI, HCIOJB30BABIIMECS B IPOIECCE
BBITIOJTHEHHSI paOOTHI;
— JIACTUHTH MPOTPAMM, Pa3pabOTAHHBIC U OTJIAXKCHHBIC B TIPOIIECCE BBHITTOJHEHUS PAOOTHI;
— CXeMBbl, pa3paboTaHHbIE B MPOIIECCE BHITIOTHEHHS paOOTHI,
— TIPH MCIIOJIb30BAHHUH JIOTIOJTHUTEILHOM JINTEPATYPhI YKa3aTh CCHUTKH M TIPUBECTH CITUCOK
JTUTEPaTypPhI;
— BreiBogiBI 110 padore.

TpebGoBanust Kk 0popMIIEHHIO OTYETA O TabOpPaTOPHOI paboTe

[Tpumep odhopmieHUs: TUTYIBLHOTO JTUCTAa OTYETA TIO JTabOpaTOPHOU paboTe MpUBEIEH Ha
caliTe yHUBEPCUTETAa WW.Zuap.ru.

IIpu odopmnennn oTu€ta 0 nabopaTopHOW paboTe HEOOXOIUMO MPUIEPKUBATHCS
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. Ilocnme 3ammThl 1a0OpaTopHBIX padoT OTY4ETHI B OyMaKHOM BHJIE C
MPOCTABJICHHBIMHU OIICHKaMH XpaHATCS Ha Kadenape, a OTYETHI B SJIEKTPOHHOU (opMe TOIKHBI
OBITH BBIJIO’KEHBI B TUYHOM KaOMHETE y4alllerocsi Ha cailTe yHUBEpCUTETA.

11.3. Meroauueckue yKazaHus JUIsi OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHLHON
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJJlaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IPEIMOAaBaTelisi, HO 0€3 ero HemocpeACTBEHHOrO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMupyercs
nenecoo0pa3Hoe ImIaHupOBaHUE paboyuero BpeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
U HaBbIKM B YCBOCHHMU M CHUCTEMATH3al[MM MPUOOpETAcMbIX 3HAHUN, OOECIICYMBACT BBICOKHIA
YPOBEHb YCIEBAEMOCTH B IMEPUOJ OOYUYCHHsI, IOMOTacT TIOJYYUTh HABBIKK ITOBBINICHHS
poeCCUOHATIBHOTO YPOBHSI.

MeroauyeckuMu  MaTepHallaMH,  HAmpaBJSIONIMMH  CAMOCTOSITCNIbHYIO — paboTy
00yYarOIIUX CSISIBIISFOTCS:

—  y4eOHO-METOIUYCCKUN MaTepHaJl 10 JUCIUILIHHE;

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

11.4. MeTtoauueckue yKazaHus [UIsl OOYYarOIIMXCS IO MPOXOXKACHUIO TEKYILIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMAaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yy4aroIuxcsl, OCyLIECTBISEMOI0 B TEYEHUE CeMecTpa C LIEeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCIUIUINHBI.

KonTtponb kauecTBa 3HaHUN NMPOBOAUTCS B (pOpME MHIUBHIYaIbHOTO coOece10BaHUs MO
MaTepuanly OTAEIbHBIX Pa3/lelioB AUCHUIUIMHBL, & TAaKKE IMPOBEPKH OTYETOB O BBINOJHEHUHU
IIPAKTUYECKUX 3aJaHUMN.

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
IIPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHUs 1o AucuurianHe. OHa MPOBOIUTCS B
dopme nudpepeHIMPOBAHHOTO 3a4ETA.

HuddepenurpoBanHblii  3a4eT — 3T0 (opMa OLIEHKM 3HAHUM, MOJy4YeHHBIX
00y4aromuMcs pU U3Y4YE€HUHU TUCHMILUIMHBI, IPU BBIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4dHO-HUCCIIE0BATENbCKUX PA0OT U MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKON
COTIIUMYHOY, «XOPOILIOY, KYJOBIECTBOPUTEIBHOY, KHEYIOBIETBOPUTEIHLHOY.

OneHrvBaHuEe 3HAaHUM W HABBIKOB CTYIEHTOB NIPU IPOBEACHUU INPOMEKYTOUHOMH

aTTeCTallud OCYILIECTBIISIETCSI B COOTBETCTBUM ¢ TpeboBaHusMu Ilomoxkenuit «O Tekyiiem
KOHTpOJIE YCIEBAEMOCTH U MPOMEKYTOUHOM arrectanuu cryneHToB ['YAII, oOyuaromuxcs mo
porpaMMam BbICIIEro oopa3zoBaHus» U «O MOJYJIbHO-PEUTHHIOBON CHCTEME OLIEHKH KayecTBa
yueOHoi paboTsl cTyneHTOB B ['Y ATy,



Jluct BHECeHUs! U3MEHEHUH B pabouyro MporpaMmy AUCHUIUINHBI

18

JlaTta BHECEeHUS
H3MEHEHUI U
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
kadempoit




