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AHHOTaNINA

Hucuunnuna «I[IporpaMMupoBanre MUKPOKOHTPOJUIEPOBY BXOJIUT B 00pa3OBaTEIbHYIO
pOrpaMMy BBICIIETO 00pa30oBaHUsS — MPOrpamMMy OakajaBpuara MO HAMPABICHHIO MOATOTOBKU
13.03.02 «DneKTpod’HEpreTuKka M SJICKTPOTEXHHUKa» HAIMPABICHHOCTH «DJIEKTPOMEXaHUKAY.
Juctummaa peanu3yercs kadempoid «No32y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIEIYIOIIUX KOMIIETCHIIUMI:

I[IK-2 «CnocoOHOCTh y4acTBOBaTh B IUIAHWPOBAHWH, IIOATOTOBKE, 00paboTKe
pPE3yJIbTaTOB SKCIIEPUMEHTOB U KOHCTPYMPOBAHMHM KOMIIOHEHTOB 00BEKTa MPOGeCcCHOHATBHOM
JESATEITLHOCTH.

[1K-4 «CniocobeH o1leHHBAaTh TEXHUYECKOE COCTOSIHHE, MOJIeP)KaHUe U BOCCTAHOBIICHUE
paboTOCTIOCOOHOCTH ANEKTPOIHEPTETUUECKOTO U AIIEKTPOMEXAHUUECKOTO 000PYIOBAHUSY.

CopepxaHue AUCHUUIUIMHBI OXBAaTbIBA€T KPYT BOIPOCOB, CBSI3aHHBIX C pa3pabdOTKON U
OTJIAJIKOW TPOrpaMm JjIsi MUKPOKOHTPOJUIEPOB HA si3bIKe MporpammupoBanus C++, a Takxke
U3Y4YE€HHEM OCOOCHHOCTEH apXUTEKTYPhl HOMYISIPHBIX MUKPOKOHTPOJIEPOB.

[IpenogaBanue AUCHUILIMHBI MPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3aAlNUU
yueOHOro Ipoliecca: JEeKIIH, J1abopaTopHble paboThl, CAMOCTOSITENbHAS pa00Ta 00y4aroIIerocs.

[IporpammMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJIS: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTanus B opme AudhepeHInpOBAaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS AMCIMILIUHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TlepeueHb MIIAHUPYEMBIX PE3yJIbTaTOB O0YUCHUS MO TUCITUIUIMHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
[lenpt0 OUCHUIIIMHBI SBISIETCS O3HAKOMJICHHE CTYJICHTOB C TPHUHIIMIIAMHU, METOJaMU |
WHCTPYMECHTAIBHBIMA CPEJICTBAMHU pa3pabOTKH W OTJIQJKH MPOTPAMMHOTO OOeCTeUeHUs

MUKPOKOHTPOJIJIEPOB, n3y4yeHue 0COOEHHOCTEMH APXUTEKTYPBI MONYJIIPHBIX
MUKPOKOHTPOJUIEPOB, pa3BUTHS IIPaKTUYECKHUX HaBbIKOB MpOrpaMMHUpPOBAHUS
MUKPOKOHTPOJIJIEPOB.

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

1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB OOYUEHUS 110 TUCIUILUINHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus 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

ITK-2 CrnocoOHOCTE
y4acTBOBATh B
IJIAHUPOBAHKH,
MOATOTOBKE, 00paboTKe
[IpodeccuonanbHbie | pe3yabTaToOB

[1K-2.3.1 3HaTh METOJIBI U CPEJICTBA
IUTAHUPOBAHUS U OPTraHU3aIUH OIBITHO-
KOHCTPYKTOPCKHX pa3padOTOK U
MPAKTUYECKHUX IKCIEPUMEHTAIbHbBIX
WCCJICIOBAHMIA,; METO/IBI TIPOBEACHHUS

KOMIIETEHITUN IKCIIEPUMEHTOB U %

AKCIIEPUMEHTOB U HAaOII0eHUI, 0000IIICHHS
KOHCTPYHPOBAaHUU

1 00paboTKH HH(OPMAIIHH, B TOM YHUCIIE C
KOMIIOHEHTOB 00BEKTA .

. MIPUMEHEHUEM TEXHOJIOTHI NCKYCCTBEHHOTO

poeCUNOHATBHOM

HHTEIIEKTa
eI TEILHOCTAN

I1K-4 Cniocoben
OIICHUBATh TEXHHUYECKOE
COCTOSTHUE,
MOJIJICPIKAaHUE |
[TpodeccuonansHbie | BOCCTAHOBIEHUE
KOMITETCHIINH paboTOCIIOCOOHOCTH
AIIEKTPOIHEPTETUYECKOTO
u
AIIEKTPOMEXAHUIECKOTO
000pyTIOBaHUS

[1K-4.B.1 BnasgeTh HaBbIKAMU IPUMEHEHUS
METO/IOB U TEXHUYECKUX CPEJICTB UCTIHITAHUM
U IUaTHOCTUKH AJIEKTPOOOOPYyI0BaHUS

2. Mecro nuctutuinHbEL B cTpykType OI1

JucuunnnHa MoxkeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUINH:

— «Mudopmatukay,

— «Teopust aBTOMaTUYECKOTO YIIPABICHHUS»,

— «JluckpeTHas MaTeMaTUKay,

— «MHpOopMaIMOHHBIE TEXHOIOTHI.

3HaHUs, MOJYYEHHbIE MPU HM3YYECHHM MaTepuajga JaHHOW UCIUIUIMHBI, HUMEIOT Kak
CaMOCTOATENIBHOE 3HAYEHHUE, TAK U MOTYT UCIIOJIb30BaThCS IPU U3YYEHUH IPYTUX TUCIUILINH:

— «ONEKTPUYECKHUE CUCTEMBI U CETH»,

— «KoHcTpynpoBanue, pacy€T U  NOPOCKTUPOBAHHME  DJIEKTPOMEXAHHYECKHUX U
ANEKTPOIHEPTrETUUECKUX YCTPOUCTBY.




3. OO0BeM U TPYAOEMKOCTh AUCITUTLTHHBI
JlanHbpie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJOB Y4eOHOH
paboTHI IO TUCHUIUIMHE (M pacHpeaeeHue ITOH TPYI0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B
taduuue 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoemMKocTs 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocma OuCUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npakmuyeckoil n0020moeKu 34 34
AyoumopHnuie 3anamus, BCEro vac. ol ol
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 34 34
KypcoBoii nmpoekt (padota) (KII, KP), (qac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (4ac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, M. Hudod. 3au.
k3. **) 3au.

*x

IIpumeuanue: xkaHaUmaTCKUil SK3aMeH

4. CopepxaHue JUCIUTUTIHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHAM 3aHATHH.
Paznensl, TeMBI TUCIUTIIMHBI U UX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILITUHBL, UX TPYAOEMKOCTh

Paznesbl, TeMbl JUCIIUITITUHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (gac) (uac) (dac) (uac)
Cemectp 7

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

Paznen 2. TunoBas cTpyKTypHas cxema

MHKPOKOHTpOJUIEpa 00IIero NpUMeHEeHHS. 5 4 6
OcCOOEHHOCTH MOMYJISIPHBIX aPXUTEKTYP
MHKPOKOHTPOJIIEPOB.
Paznen 3. Cucremsl cuncnenus. Popmel
HPE/ICTABICHHS YNCIIOBBIX JAHHBIX B 2 4 7

MUKPOIPOUECCOPHBIX YCTPOﬁCTBaX.

Paznen 4. CtpykTypa nporpaMmsl Ha si3bike CH++. ) 4 6
DTambl TOTOTOBKH HCTIOTHIEMOM MPOTPaAMMBI.

Paznen 5. Onpenenenus u onucaHusi 0ObEKTOB. 3 6 8
Bripaxenus. 3HaKH Oneparii.

Pasnen 6. Oneparopsi si3bika C++ 2 4 6

Paznen 7. OObEKTHO-OPHEHTUPOBAHHOE 2 4 8

IPOrpaMMHUPOBAHUE.




Paznen 8. Mukpokontpomiepsr AVR cemelicTa 2 4 10

Mega hupmer ATMEL.
HUroro B cemectpe: 17 34 S7
Htoro 17 0 34 0 57

[IpakTuyeckas MOArOTOBKA 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JalolMMHUCS  OMNpEeNeJeHHbIX  TPYAOBBIX  (YHKUIUH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3aesioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — CopeprkaHue pa3esioB U TEM JICKIIMOHHOTO IIHUKJIA

Howme
p HaSBaHI/Ie nu coz[epxcaHHe paBI[eJIOB 1 TEM JICKIITMOHHBIX 3aHATUHN
pasnena

1 XapakTepHble 0CO0€HHOCTH MUKPOINIPOLECCOPHBIX HH(POPMALUOHHO-U3MEPHUTEIbHbIX
cucteM. [lonstus «Mukporponeccop» 1 «MUKkpokoHTposiepy». OCHOBHBIE TpeOOBaHMUS,
MPEeObABIsieMble K MUKPOKOHTPOJUIEPAM POOOTOTEXHUUECKUX CHCTEM

HUctopus pa3BuTHsI MUKPOKOHTPOJLIEPOB. OCHOBHBIE XapaKTEPUCTUKH MUKPOKOHTPOJLIEPA.
Knaccudukaius MUKpOKOHTPOJUICPOB IO pa3psiiHOCTH ekl JaHHbIX LITY, mo
APXUTCKTYPC BBIYHMCIIMTECIILHOM CHUCTEMBI, 110 q)HpMeHHLIM HHaT(bOpMaM, 110 BBIITIOJIHACMbBIM
¢byHKUMAM. YHHUBEpCaIbHbIE MUKPOKOHTpoOJUIEphl. Cliennanu3upoBaHHbIE
MHUKPOKOHTPOJUIEPHI.

CISC u RISC apxutekTypa MukpokoHTposuiepoB. Ocooennoctu CISC — koHIenm.

CISC u RISC apxutexTtypa MukpokoHTposuepoB. Ocobernnoctn RISC — koHIenmmy.
[Ipuncronckas (hon Helimana) u rapBapackas apXUTEKTYpbl MEKPOTIPOIIECCOPOB.
MoanduimpoBaHHas rapBap/ICKasl U pacliipeHHas TapBapAcKas apXUTEKTYPBI.

2 TumnoBasi cTpyKTypHasi cxeMa MUKPOKOHTPOJIJIEPA 001er0 MPUMeHEHH
(yauBepcansHOro MK). CocTaB mporeccopHOro sipa ¥ H3MEHIEMOTO (PYHKIIMOHAIEHOTO
O10Ka.

[onstus «Anpoy, «CemeiicTBO», «MOICIB» MUKPOKOHTpOILIEpa. OCOOCHHOCTH
COBPEMEHHBIX MUKPOKOHTPOJUIEPOB: MOAYJIbHAS OpraHu3alys, 3aKpbITas apXUTEKTypa,
WCTOJIb30BaHUE THIIOBBIX (DYHKIHMOHAIBHBIX MTepru(EepUitHbIX MOAYJIEH U pacIipeHue
YHcIia peXUMOB UX pabOoTHI.

Br160p MUKpOKOHTpOJIIEPA NP MTPOSKTHPOBAHUH JIICKTPOMEXAHUIECKUX CHCTEM.
CemeiicTBO MHUKPOKOHTpOJLIepoB cemeiicTra Intel 8051, usnenust kommanuii Motorola
(68HCO05, 68HCO08, 68HC11) u Zilog (Z8) , PIC-xouTposepst ¢pupmsr Microchip,
cemeiicTBO MuKpokoHTposuiepoB AVR dupmsr Atmel, mukpokouTposiepst STM8 u
STM32 ot STMicroelectronics, 32-paspsiaroe tporieccoproe sipo ARM Cortex-M3 .
Oco0eHHOCTH ITPOTPaMMHUPOBAHUSI MUKPOKOHTPOJUIEPOB U OTJIAAKH MPOTrpaMM. S3bIkn
MIPOTPaMMHUPOBAHHsI MUKPOKOHTpOJLIepoB. OcobeHHocTH si3bika C++.

3 CucreMbl cuucjeHus. Hemo3umoHnHbie 1 MO3UITMOHHBIC CUCTEMBI cuncieHus. [lepeBos
Yycell B TIO3UIIMOHHBIX CUCTEMaX CUMcIieHHs. BrimomHeHne apuMeTHIeCKuX orepanuii B
JIBOMYHOM CHCTEME CUMCIICHHS.

@opMbl NPEACTABIEHUS YUCIOBBIX JAHHBIX B MUKPONPOIECCOPHBIX YCTPOiicTBAX.
[IpencraBnenue gaHHBIX ¢ PUKCUPOBAHHON U ¢ TUIaBaromieit 3amstoil. [Ipencrasinenne
oTpuuaTenbHbIX uncen. [IpsaMoii, 0OpaTHBIM U TOTIOJHUTENBHBINA KO,

4 CTpykTypa nmporpaMmbl Ha si3bike C++. JTanbl MOATOTOBKH MCIOJIHAEMOii
nporpamMmsl. Jlekcuueckre OCHOBEHI (aliaBUT, JieKceMbl) si3bika C++.

JupexTuBbI npernporeccopa U ykazaHuss Komnuisatopy. Jupektussl #include,
#define, #asm, #endasm.

Tumer nasaex B C++. ABTOMaTHYECKOE U SBHOE MTPeo0pa30BaHUE THIIOB.

5 Onpenesienus u onucanus 00beKToB. OnpeneneHus nepeMeHHbIX. | 1o0anbHbie U
JIOK&JIbHBIE IEPEMEHHBIE. BUTOBBIE IEPEMEHHBIE.




MaccuBsl, CTPYKTYPBI, OOBSBICHHUS, IEPCUNUCICHUS.
Oyukrmn. OnpeeneHus, 00bsBICHUS H BI30B (DYHKITHH.
Koncrantsr. Llenple, BemecTBeHHBIE, CHMBOIBHBIE, CTPOKOBBIE KOHCTAHTHI.

OMHapHBIE, TepHApPHAS oreparuu. [[puopuTeTH omeparuii.

JBa cnocoba 3aganust KOMMeHTapueB. Boipakenusi. 3Haku onepauuii. YHapHbIe,

3] Oneparopsnl s3bika C++. Ilociea0BaTeIbHO BBITOIHICMBIC OIIEPATOPHI.
VYcnorHslii onepatop. OnepaTop — nepeKIoyaTeb
OmnepaTopsl LIUKJIA ¢ IPEIYCIOBUEM U C TIOCTyCIOBUEM. VTepallmOHHBIN ITUKJL.

MIPUHYAATEIHHOTO BeIX0a. OmepaTop 3aBeplIeHus TEKYIed nTepalnu.

Omnepatop 6e3ycioBHOTO Niepexoaa. Oneparop Bo3Bpara u3 ¢pyHkmun. Onepatop

7 O0BbeKTHO-OPUEHTHPOBAHHOE IPOrpaMMHPOBaHue. MeTo] 00BEKTHO-

HaclleIOBaHKe, MOJTUMOpdU3M

OPUEHTHPOBAHHOM JIEKOMIIO3UIINU KaK CIIOCO0 MPEOIOJICHHUS CIOKHOCTH Iporpamm. Kiacc
KaK THIT JAHHBIX, OTpeieseMblil mons3oBateneM. [Ipuamume OOIL: nakancymsms,

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

MHKPOKOHTpoJutepoB AVR, mmoacucTeMsl BBoAa/BeIBo1a. OpraHnu3amnys maMsTH,
nepudepuiiHble ycTpoiicTBa

OCHOBHBIE TTapaMeTpbl MUKpOKOHTposuTepoB AVR cemeiictBa Mega. OcobenHoctu siapa

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTh IPUBEECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4eCKuX | TpynoeMKOCTh, |IIPAKTHYECKOM |pasnena
/o 3aHATHI 3aHATAI (gac) IMOJTOTOBKH, | TUCIIMII
(dac) JIUHBI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO
| |
Bcero
4.4. JlabopaTopHble 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh MPUBEICHBI B TaOIUIIE .
Tabnuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh
Ne
Ne HaumenoBanue nabopaTtopHbix paboT Tpynoemkocts, | pasnena
n/m (gac) JUCLIATT
JIMHBI
Cemectp 7
1 | PaspaboTka mpOrpaMMHOTO TeHepaTtopa HMITYJIbCOB Ha 0ase 4 1-8
koHTpoimiepa ATmega32. Yacte 1. Pa3paborka mporpammsl B
IDE Code Vision AVR.
2 | Pa3paGoTka TPOrpaMMHOTO T'€HEpaTtopa HMITYJILCOB Ha 0ase 4 1-8
koHTposiepa ATmega32. Yacts 2. OTiazka mporpamMMsl B cpefie
Atmel AVR Studio 4.
3 | Pa3paboTka mpoOrpaMMHOrO TreHepaTopa HMITyJbCOB Ha 0aze 4 1-8
koHTposepa ATmega32. Yacts 3 Moapenuposanue B Proteus 8.1
Pro Portable.
4 | Pa3paboTka CHCTEMBI YIPaBICHHS [BHUraTeleM MOCTOSHHOTO 4 1-8

Toka Ha 0Oa3e koHTpojuiepa ATmega32. Yacts 1. Pazpabotka
nporpammsel B IDE Code Vision AVR.




5 Pa3zpaboTka cucTeMbl YOpaBiCHUSI [BUTATEIEM IOCTOSHHOTO 4 1-8
Toka Ha Oa3e koHTpomwriepa ATmega32. Yactes 2. Otnamka
nporpammel B cpeae Atmel AVR Studio 4.

6 Pa3paborka cuCTEeMBI YIIpaBJICHUS ABUTaTEIIEM IOCTOSIHHOTO 4 1-8
ToKa Ha 0a3e koHTpoiuiepa ATmega32. Hacts 3 MojenupoBanue
B Proteus 8.1 Pro Portable.

7 Pa3paboTka cumcTeMBl CHUTHAIM3aMK 0a3e  KOHTpoJuiepa 4 1-8
ATmega32. Yacte 1. Paspaborka nporpammsel 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 CHTHAJIM3allid Ha 0a3e KOHTpoOJUIEpa 2 1-8
ATmega32. Yacte 3 MonenupoBanue B Proteus 8.1 Pro Portable.

Bcero 34

4.5. KypcoBoe npoeKkTupoBaHHe/ BHIIOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Buner caMmocTosiTenbHON pabOTHI B €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabmuua 7 — Bugsl caMocTosTenbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 7,
Bua camocrositensHOM paboTh
qac qac
1 2 3
N3yueHue TeopeTHYecKoro Marepuasia 30 30
nucuuruael (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IToaroToBKa K TEKYIIEMY KOHTPOJIIIO 10 10
ycneBaemoctu (TKVY)
Homamnee 3amganne (/13)
KonTponbubie pabotsl 3a0uHNKOB (KP3)
IToaroroBka K mMpoMeXyTOYHOU 17 17
atrectauuu (I1A)
Bcero: 57 57

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yUaroImuXxcs Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKHE MaTepHalbl Il CaMOCTOSITENIbHOM padoThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3aHUN
[lepedyeHb MeYaTHBIX U DJCKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIHUIE 8.
Tabnuua 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX M31aHUI

KomuecTso 3K3eMIuIsIpoB B
[lngp/ bubnuorpaduueckas ccpiika Oubmorexe
URL anpec (KpoMe AIIEKTPOHHBIX

IK3EMIUIIPOB)




YK 004.312.46 | JIebeneB M.b. Code Vision AVR: noco6ue ms
JI33 HaunHaonmx. — M.: Jlomka-XXI, 2008. — 592 c.
VK EBctudeer A.B. Mukpokontpoiiepst AVR
621.316.544.1 cemeiictB Tiny u Mega pupmel ATMEL, 5-€ us.,
(035.5) crep. — M.: U3narenbckuii noM «Jlomaka-XXI»,
E26 2008. — 560 c.
YK Bcragckas, E.B. MukpomnpoueccopHble CpeacTBa
681.3.01(075.8) | cuctem ympaBiieHHs: KOHCICKT Jiekiuii / E.B.
B858 Bcerasckasg, B.M. KoncrantuHoB — YensaOuHCK:

W3narensckuii nentp IOYpl'Y, 2010. — 91 c.
ISBN 5-7038- | BopotaukoB C.A. UHpopManimoHHbIE YCTPOMCTBA
2207-6 POOOTOTEXHUYECKHX CHCTEM: Y4el. mocodue. —

M.: U3n-Bo MI'TY um. H.D. baymana, 2005. —

384 c.; un. (Pob6otorexnuka / [Tox pex. C.JL.

3enkeuya, A.C. IOmenko)

http://baumanpress.ru/books/18/18.pdf
ISBN 978-5- CoBpeMeHHast aBTOMAaTHKa B CUCTEMAX
16-005162-8 YIIPaBJICHUS TEXHOJIOTHYECKIMH MTPOIECCAMU:

VYueb. noc. / B.I1. UBmun, M.YO. Ilepyxun - M.:

HUILI Uudpa-M, 2013 - 400 c.

http://znanium.com/catalog.php?bookinfo=363591
ISBN 978-5- ABTOMaTHUYECKHUE CUCTEMBI TPAHCIIOPTHBIX
91134-980-6 cpenctB: YueOnuk / B.B. benskos, /I.B. 3e3ronuH,

B.C. Makapos, A.B. Tymacos. - M.: ®opywm:

HUI] UHOPA-M, 2015. - 352 c.

http://znanium.com/catalog.php?bookinfo=486415

7. IlepeueHb 21MEKTPOHHBIX 00pPa30BaTENbHBIX PECYPCOB
WH(OPMAIMOHHO-TEIICKOMMYHHKAITHOHHOH ceTn « THTepHeT»
[Tepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB nH(pOPMaIMOHHO-

TEJICKOMMYHUKAIMOHHONW ceTn «MHTepHeT», HEOOXOIUMBIX JJII OCBOCHHS JTUCITUILIAHBI

npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTH «HTepHeT»

URL anpec HaumenoBanue

ww.guap.ru bubnuorexa ['YAII

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mporpaMMHOr0 o0OeCHeueHUs, HCIOJIb3YEMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoLecca M0 AUCLHUILINHE.
[lepeuyeHpb uCnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacrasieH B Taduuie 10.

Tabmumna 10— [TepeueHs mporpaMMHOTO 00€CIICUCHIS

No /1t Haunmenosanue

1 IDE Code Vision AVR.

2 Cpena otnaaku nporpamm Atmel AVR Studio 4.

3 Cucrema snekTpoHHOT0 MoenupoBanus Proteus 8.1 Pro Portable



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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8.2. Ilepeuenp WH(POPMaITMOHHO-CIPABOYHBIX CHCTEM,UCIIOTh3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO JUCITUILINHE

[lepeyeHb WCMONB3YeMbIX WH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTABICH B
tabnuie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOUHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUIHHE, IPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepUaibHO-TEXHHUECKOM 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHATbHO-TEXHUYECKOU 0a3bl (npu HEOOXOMMOCTH)
JlexuMOHHAS Ay AUTOPUS bM 21-21
KomnbroTepHsliii ki1acce bEM 31-04

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJIS MPOBEIACHHUS MPOMEKYTOUHONW AaTTeCcTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI IPOMEKYTOYHOM aTTeCTAIUH

Buza npomexyTo4HON arTecTanuu IlepedyeHp OLICHOYHBIX CPEACTB
JuddepenurpoBaHHblii 3a4ET Cnucok BOIpPOCOB;
TecTtsr;
3agaun.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI O0OYyJaloUIMMHCS TIPUMEHSETCS 5-0ajuibHasi MIKajla OUEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKaja ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHad mIKana paKTep (bopep

— oOyyaromuiicss TIayO0OKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHai;

— YBEPEHHO, JIOTUYHO, ITOCIIEIOBATEIHLHO M TPAMOTHO €0 M3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JOTIOJHHUTEIBHOH JHUTEPATYpHI,
TECHO MPHBS3BIBAET YCBOCHHBIE HAYYHBIE MOJOXKEHUS C PAKTUUYECKOM
JeSITeTbHOCTBIO HAIIPABICHMS;

— yMeIJio 00OCHOBBIBAET U ApPTYMEHTUPYET BHIIBUTAEMbIC UM HJIEH,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOIHO BJIJICET CHCTEMOM CIeUAIN3UPOBAHHBIX MOHITUH.

«OTIIMYHO»
(Ga4uTCHO»
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Or11eHKa KOMITETEHITUHN
XapakTeprcTUKa C(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0ayuipHas mIKaia PAKTEP (op
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBINA MaTepHa, rpaMOTHO H
[0 CYUIECTBY H3JaracT €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JIUTEPaTYPHI;
«XODOLLIOY — HE JIONYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;
P — YBA3bIBAECT YCBOCHHBIC 3HAHUS C NPAKTHYECKOM JIESITEIBHOCTHIO
«3auTEeHO)
HaIIpaBJICHUS,
— apryMEHTUPYET HayYHBIE TTOJIOKECHUS;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— BJIAJIEET CUCTEMOM CIIEIUATM3UPOBAHHBIX OHSATUH.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepual,
M0 CYILIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JIUTEPaTYPHI;
— JIOTMyCKaeT HECYIIECTBEHHBIC OIMOKN M HETOYHOCTH;
«yJIOBJIETBOPUTEIILHO) o
— UCIIBITBIBACT 3aTPYAHEHUS B MPaKTUUYECKOM MPUMEHEHUU 3HAHUI
«3auTeHO)
HaIpaBJICHUS;
— cJ1abo apryMeHTHPYET HayuHbIE MMOJI0KECHHUS,
— 3aTpyAHseTcs B (OpMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX OHSITUH.
— oOyyaroluiicss HE YCBOWJ 3HAYUTENBHONH 4YacTH MPOrPaMMHOTO
Marepuaa;
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
e 3AUTCHOY paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HAIPaBIICHUY;
— UCIIBITBIBAET TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUK;
— HE MOXET apr'yMEHTUPOBATh HAy4YHbIE MTOJIOKEHNUS;
— He (HOpMYIHPYET BBIBOJAOB M 0000IICHH.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ko
Ne /it [Tepedyens BompocoB (3a1av) 115 IK3aMeHa A
MHAMKATOpa
Y4eOHBIM MJIAHOM HE MPEIYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabmuma 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Kon
Ne n/n [lepeuens Bonpocos (3ana4) amns 3a4dera / qudd. 3ayera
P P (sapa1) 1 D WHAMKATOpa
1. Tonsarus «Muxponpoueccop» 1 «KMHUKPOKOHTPOJIIEP». XapaKTepHbIe [IK-2.3.1

O0COOCHHOCTH MHKPOITPOIIECCOPHBIX HHPOPMAITUOHHO-YITPABJISFOIIAX
cucteMm. OcHOBHBIE TPeOOBaHMUSI, IPEABABIAEMbIE K MUKPOKOHTPOJIEpAM
POOOTOTEXHHYECKUX CUCTEM

2. Wcropus pa3BUTHSI MUKPOKOHTPOJLIEpOB. OCHOBHBIE XapaKTEPUCTUKU
MHUKPOKOHTPOJUIEPA.

3. Knaccuduxanust MUKpOKOHTPOJUIEPOB MO PAa3psSAHOCTH MIMHBI JaHHbIX LTV,
10 apXUTEKTYpPE BBIUUCIUTENIBHON CUCTEMBI, 10 PUPMEHHBIM IIaTGopmam,
10 BBINOJIHAEMBIM (PYHKIUSAM. Y HUBEPCAIbHbIE MUKPOKOHTPOJIEPHI.
Crniennanu3upoBaHHblE MUKPOKOHTPOJIIIEPHI.

4. CISC u RISC apxutexrypa MmukpokoHTposuiepoB. Ocobennoctu CISC —
KOHIICTIIIHH.

5. CISC u RISC apxurektypa MukpokonTpossiepoB. Ocobennoctu RISC —
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KOHIIEIIHH.

6. Ilpuncronckas (¢pon Helimana) u rapBapackas apXUTEKTyphbI
MHKpoIporieccopoB. MoauduipoBanHas rapBap/IcKasi U paCIIMpeHHAs
rapBap/ICKasi apXUTEKTYpPHI.

7. Tonstusa «Aapoy», «CemeiicTBO», «MO01€Th» MUKPOKOHTPOJLIEPA.
Oco0eHHOCTH COBPEMEHHBIX MUKPOKOHTPOJUIEPOB: MOJYJIbHAs
OpraHu3alys, 3aKpbITasi apXUTEKTYpa, UCIOJIb30BaHNE THUITIOBBIX
(GyHKIMOHATBHBIX IEpUPEPUHHBIX MOIYIICH U PACIIMPEHHUE YHCIIA PEKIMOB
UX pabOTHI.

8. TumoBas CTpYKTypHasi CXeMa MUKPOKOHTPOJIIepa 00ILEro MpUMEHEHHSI
(yruBepcanpHoro MK). CocraB nporeccopHOro sjipa u H3MEHIEMOTo
¢yHKIMOHATBHOTO OJI0KA.

9. Bbr160p MUKPOKOHTpOJUIEPA IPU TPOSKTHPOBAHUU MEXATPOHHBIX U
POOOTOTEXHUUYECKHUX CUCTEM.

10. OcobeHHOCTH TTPOTPAMMHUPOBAHUS MUKPOKOHTPOJIJICPOB M OTJIAIKH
nporpamm. SI3bIKH IPOrPaMMHUPOBAHHSI MUKPOKOHTPOJLIEpOoB. OCOOCHHOCTH
si3pika C++.

11. CucteMbl CUMCIIEHHS. Heno3uimoHHkIe ¥ MO3ULIMOHHBIE CUCTEMBI CUMCICHUS.
HepeBon YHCeII B IIO3UIIMOHHBIX CUCTEMaX CUMCIICHHUS. BoImoaHeHne
apI/I(l)MeTI/I‘leCKI/IX onepauI/Iﬁ B I[BOHqHOﬁ CHUCTEMC CUHCIICHU.

12. ®opMmbl peaCTaBICHHUS YHCIOBBIX JAHHBIX B MUKPOITPOIIECCOPHBIX
ycrpoiicTBax. [IpencraBienue qaHHBIX ¢ PUKCUPOBAHHON U C IIaBAOLIEH
3amsToi. [lpeacrasinenne oTpunarenbHbIX yncent. [Ipsmoii, oOpaTHBIN 1
JIOTIOJTHUTEIIbHBIN KO,

13. DTambl MOATOTOBKH UCHOIHIEMOH porpammbl. CTpyKTypa MporpaMMBbl Ha
s3pike C++. Jlekcrueckre OCHOBBI (anaBuT, TeKCeMbI) si3bika C++.

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

15. Tumns! ganaeix B C++. ABTOMaTHYECKOE U SIBHOE MPe0oOpa30BaHKE TUITOB.

16. Ompenenenus u onucanusi 00bekToB. ONpeeTIeHUs TEPEMEHHBIX.
['moGanpHbIe U TOKAJIbHBIE IEpEMEHHbIE. BUTOBBIE IEpEMEHHBIE.

17. MaccuBsl, CTPYKTYypbl, 00bSBIEHUS, IEPEUUCTICHUS.
18. ®dynkuuu. Onpenenenus, OObIBICHHS U BbI30B (PYHKLIUH.
19. Koncranrsl. Llenbie, BemecTBeHHbIE, CHMBOJIBHBIE, CTPOKOBBIE KOHCTAHTHI.

20. JIBa cnoco0a 3a/1aHusl KOMMEHTapHueB. BoipaxeHus. 3Haku oneparuii.
VYHapuble, OuHapHbIe, TepHapHas onepaiuu. [IpropureTs onepanui.

21. Omeparopsl. [locienoBaTenbHO BBITOTHSIEMBIE ONIEPATOPHI.
22. YcnoBHEIH onteparop. Oneparop — mepexrodareh

23. Omnepatopsbl LIUKJIA C IPEIYCIOBUEM U C IMTOCTYCIOBHEM. MTepalinOHHBIH
UK.

24. Omeparop 6e3ycioBHOro nepexoaa. Onepatop Bo3Bpara U3 GyHKIUH.
Omneparop NpUHYAUTEIHLHOTO BbIxoa. OnepaTop 3aBeplIeHuUs TEKyIe
UTEpaluy.

[IK-4.B.1
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[lepeyeHp TeMm [uis KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI

MpeACTaBICHBI B TabmwmIe 17.

Tabmuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMS/BHIIOTHEHUSI KYPCOBOM pabOThI

Ne i/nn y
KypCOBOI pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBIMOIHEHUS

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

BOHpOCH AJi1 IIPOBEACHHUA HpOMeX(YTOqHOﬁ arrecralliu B BHAC TCCTUPOBAHUA

npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIi IepeYeHb BOPOCOB JJIsI TECTOB

y Kon
Ne ni/m [TpumepHBIii TepeueHb BOMPOCOB IS TECTOB
WHJUKAaTOpa
1. TMonsaTus «Muxpomnporeccop» u «KMUKPOKOHTPOJIIIEP». XapaKTepHbIC I1K-2.3.1

0COOEHHOCTH MHUKPOIIPOIIECCOPHBIX MH(POPMAITMOHHO-YIIPABIISIONINX
cucrteM. OcHOBHbIE TpeOOBAHUS, IPEABABISIEMbIE K MUKPOKOHTPOJLIEpaM
POOOTOTEXHHUUECKUX CUCTEM

2. Vcropus pa3BUTHSI MUKPOKOHTPOIIEpOB. OCHOBHBIE XapaKTEPUCTUKU
MHUKPOKOHTpPOJLIEPA.

3. Knaccuduxaiust MUKpOKOHTPOJUIEPOB IO Pa3psAAHOCTH MIMHBI JaHHbIX LTV,
110 APXUTEKTYPE BBIYUCIUTEIHHON CUCTEMBI, 110 (PUPMEHHBIM TUTaThOpMaMm,
0 BBINOJIHAEMBIM (PYHKLHUSAM. Y HUBEpCAIbHbIE MUKPOKOHTPOJIEPHI.
Crneunanu3upoBaHHblE MUKPOKOHTPOJLIEPHI.

4. CISC u RISC apxurextypa MukpokoHTpoiiepoB. Ocobennoctu CISC —
KOHIICTIITHH.

5. CISC u RISC apxurextypa MukpokoHTpoiepoB. Ocobennoctu RISC —
KOHTICTIITHH.

6. IIpuncronckas (¢pon HeliMaHa) u rapBapjackas apXUTEKTyphbI
MHUKpOnporeccopoB. MoauduurpoBaHHas rapBapIcKas ¥ paciipeHHast
rapBap/ICKasi apXUTEKTYpHl.

7. Tonstusa «Aapoy», «CemenicTBO», «Mo1€Th» MUKPOKOHTPOJUIEPA.
Oco0eHHOCTH COBPEMEHHBIX MUKPOKOHTPOJUIEPOB: MOIYIbHAS
OpraHu3aIys, 3aKphITasi apXUTEKTypa, UCTIIOJIb30BaHUE THITOBBIX
(GYHKIIMOHATBHBIX TIepU(EPUITHBIX MOIYJIeH U pacIIMPEHHE YHCa PEKUMOB
uX paboTHI.

8. TunoBas CTPyKTypHasi cXxeMa MUKPOKOHTpoJIIepa O0IIero MpUMeHEHHS
(ynuBepcanpHoro MK). CocTaB nporieccopHOro sifjpa ¥ U3MeHsAeMOoro
(GyHKLIHMOHAIBHOTO OJI0KA.

9. Br100p MUKPOKOHTpOJLIEPA TP MTPOSKTHPOBAHUN MEXATPOHHBIX H
POOOTOTEXHUYECKHX CHCTEM.

10. OcobGeHHOCTH TPOTPaMMHUPOBAHUS MUKPOKOHTPOIIJIEPOB M OTJIAIKH
mporpaMM. SI3bIKH TPOTrPaMMUPOBAHUS MUKPOKOHTPOJIIEpOB. OCOOCHHOCTH
si3pIka C++.

11. Cucremsl cuncnenus. Hemo3uiuoHHbIe U TO3UIIMOHHBIE CUCTEMbBI CUUCIICHHUSL.
IlepeBoa uncen B NO3ULMOHHBIX CUCTEMAX CYUCIICHM. BrinonHeHue
apu(QMEeTHUYECKUX ONEepalnuil B JBOUYHON CUCTEME CUMCIICHUSI.
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12. ®opmbl peACTaBICHUS YUCIOBBIX TAaHHBIX B MUKPOTIPOIIECCOPHBIX I1K-4.B.1
ycrpoiictBax. [IpeacraBienne JaHHBIX ¢ GUKCUPOBAHHOM U C TIJIABAIOMICH
sarsiToid. [IpencraBinenue orpuniareabHbix yucen. [Ipsmoit, oOpaTHBIN 1
JOIOJIHUTEIBHBINA KOJI.

13. DTarbl MOATOTOBKH UCHOJIHIEMOM porpaMmbl. CTpYKTypa IMporpaMMbl Ha
si3pike C++. Jlekcrmueckrue OCHOBHI (aaBuT, TEKCeMbI) si3bika C++.

14. JIupeKTHUBBI MPEMIPOIIECCOPa U YKa3aHU KOMITUIATOPY. JIMPEKTHBBI
#include, #define, #asm, #endasm.

15. Tuns! ganabix B C++. ABTOMaTH4ecKoe U SIBHOE MpeoOpa30oBaHKe TUIIOB.

16. Omnpenenenus u onucanus 00beKTOB. OnpesienieHus NePeMEeHHBbIX.
['moGanpHbIC U TOKATBHBIE IEpEeMEHHbIC. BUTOBBIE IEpEMEHHBIE.

17. MaccuBsl, CTPYKTYpbI, OOBSBICHUS, IEPECUHCIICHHS.
18. ®ynknuu. Onpenenenus, OObIBICHHUS U BBI30B (PYHKIINH.
19. Koncranrtsl. Lenbie, BeleCTBEHHbBIC, CAMBOJIBHBIC, CTPOKOBBIC KOHCTAHTHI.

20. /JlBa cmoco0a 3a1aHusi KOMMEHTapHeB. BoipaxeHus. 3HaKu oneparuii.
VYHapHble, OUHApHBIC, TEPHAPHAS ONepalun. [IpuopuTeThl ONepaIHii.

21. Omeparopsl. IlocienoBarenbHO BHITIOTHIEMBIE OTIEPATOPHI.
22. YcnosHbI oneparop. Oneparop — nepekIovareb

23. Ormepartopsl IUKJIA ¢ IPEIYCIOBUEM H C TTOCTYCIIOBHUEM. M TepanmoHHbII
UKL

24. Oneparop 6e3yciioBHOTO iepexoaa. Omeparop Bo3Bpara U3 (yHKIUH.
Omneparop NpUHYAUTENHHOTO BhIxoa. OmnepaTop 3aBeplIeHUs TEKyIeh
UTEPALINH.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNSAIONIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLIUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEpKarcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPSAAOK M MPOLEAYPY
IIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTaly 00yJarommxcs
I'VAIL

11. Mertoauyueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue ykazaHMs A OOy4aroIUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAYeHHME JIEKIIMOHHOTO MaTepHuaja — JIOTMYECKH CTPOWHOE, CHCTEMHOE,
rmy0oKoe M SICHOE H3JIOKEeHHEe y4eOHOoro Martepuana. HasHaueHne COBpEMEHHOW JIEKIMH B
paMKax JIUCIHMIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUHU
dyHIaMEHTATFHBIX TPOOJIEeM TUCHHIUIMHBI, METOJOB HAyJyHOTO ITO3HAHHS, HOBEUIIHX
JOCTIDKEHUH HaydyHOH MbIciau. B yueOHOM mporiecce JEKIUsS BBIMOJHAET METOI0JIOIMYECKYIO,
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OpraHU3aIMOHHYI0 U WHPOPMAIMOHHYIO (YHKIUH. JICKIMsS pacKpbIBaeT MOHATUHHBIN armapar
KOHKPETHOU oO0yacTH 3HaHuUs, €€ MpoOJieMbl, AaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
MOKa3bIBACT B3aMMOCBS3b C IPYTUMH JUCITUTUIMHAMH.

[InanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMIMMUCS JIGKIIMOHHOTO MaTepraa;

— TMIOJIyY€HHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HaHUH, YpPOBCHb
KOTOPBIX OINPENENISICTCs MEJICBON YCTAHOBKOM K KaXK/10i KOHKPETHOH TeMe,

— TOJIyY€HHE OIIBITa TBOPUYECKOI pabOThl COBMECTHO C IPEIOIaBATEIIEM;

— pa3BuTHE NPO(PECCHOHANBLHO-IEIOBBIX  KAuecTB, JIIOOBU K  TpeaIMeTy |
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIUICHUSI.

— MOsIBJICHUE HEOOXOAMMOT0 HHTEpeca, HEOOXOAUMOTO Il CAMOCTOSITEIILHON pabOThI;

— T[OJIyYeHHE 3HAaHUW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH M TEXHUKA U O
NIPOTHO3€ UX Pa3BUTH Ha OJVDKANIINE TOJIBI,

— Hay4yUTbCS METOJUYECKH 0OpabarbiBaTh MaTepual (BBIACIATH TJIABHBIC MBICTH H
MOJIOXKCHHS, TPUXOAUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPSATH HMX B  Pa3IUYHBIX
bopmynHupoBKax);

—  MOJIyYeHHE TOYHOTO TIOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB M MTOHSATHH.

JIeKIIMOHHBI  MaTepuajl MOXKET CONPOBOXKAATHCSA JACMOHCTpAlMEH CIAiIoB H
UCTIOJIF30BAaHUEM DPA3aTOYHOIO MaTepualia IpH MPOBEICHUH KOPOTKHX TUCKYCCHH 00
0COOEHHOCTSIX TPUMEHEHHUS OTJCIIbHBIX TEMATHK IO JTUCIUTUIMHE.

CTpyKTypa Mpe1ocTaBiIeHUs JICKIIMOHHOTO MaTepuaa:

— MOJIyYCHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBCHb KOTOPBIX
OIPENENACTCS LEIEBOM YCTAHOBKOM K KayKJI0M KOHKPETHOU TEME;

— MOJIyYSHHE OIbITa TBOPUYECKOH pabOThl COBMECTHO C TPEIOaBATEIICM;

— pasButHEe  NPO(ECCHOHANBLHO-/IETOBBIX  KAauecTB, JIIOOBM K  TpeaAMeTy U
CaMOCTOSITEIILHOTO TBOPYECKOTO MBIIUICHUSI.

— MOsIBJIEHUE HEOOX0AMMOI0 MHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSTEIbHON paboThI;

— MOJIyYeHHE 3HAHUH O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH U TEXHUKHU U O TIPOTHO3E
WX Pa3BHUTHUS HA OJMVHKAWIITNE TOJIBI;

— IOJIyYCHHE HABBIKOB OOPa0OTKM Marepuaja Hay4dHbIX HCCIICAOBAaHUH (BBIICIATH
TJIABHBIE MBICTH W TIOJNOKEHUS, TMPHXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH HX B
pa3InYHbIX (OPMYITHPOBKAX);

— TOJTy4YeHHE TOYHOTO TIOHUMAHHS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHIA.

11.2. Meroauueckue ykazaHusi sl OOyYaroIIUXCS MO BBITIOJHEHUIO J1A00PaTOPHBIX
pabot

B xone BeimonHeHus m1a0OpaTOpHBIX pPAadOT oOydaromUics MAOKEH YIIIyOUTbh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOIMKONM M TEXHHUKOU
JKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTUKOW 00ydarolierocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 3KCIEPUMEHTATbHO-IIPAKTUYECKOH, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BeinonHenue 51a00paTopHBIX pabOT 0O0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil ydyeOHbIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
00ecreunBaroIUM peIIeHUE CIeTyIOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS TMPOIECCOB, SBIEHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM JUCIUIINHBI,

— 3aKpeIUICHHEe, PAa3BUTHE M JEeTalM3alls TEOPETUYECKUX 3HAHWN, IOJYyYEHHBIX Ha
JEKLUSAX;

— TOJy4YeHHe HOBOM MH(OpMaLMK 110 U3y4aeMON AUCIUILIUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.
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3ajaHue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

JIaGopatopHbie palOOTHI, TNPEIyCMOTPEHHBIE B JAaHHOM Kypce, BBIIOJHAIOTCS B
KOMIIBIOTEPDHOM  KJIACCE Ha IIEPCOHAIBHOM KOMIIBIOTEPE C HCIOJIb30BaHUEM IIAKETOB
npukitaaabeix nporpamm IDE Code Vision AVR, Atmel AVR Studio 4, Proteus 8.1 Pro Portable.

B mponecce noaroroBku Kk - jgabopaTopHoil  paboTe  HEOOXOIMMO — H3Y4YUTb
COOTBETCTBYIOILIME METOJMYECKUE YKa3aHHUs W IOBTOPUTH JIEKIIMOHHBIM MaTepuas, KOTOPbIN
OTHOCHTCS K TeMe paboTBhl.

Ilepen HauanoMm BBHIMOJIHEHUS PAOOTHI HEOOXOAMMO CO3AaTh OTHENBHYIO MANKy JUIs
co3/1aBacMbIX B paboTe (hailloB U YCTAaHOBUTH €€ B CHCTEME KAauecTBE TEKYILIEH JAUPEKTOPUH.
IlyTe K JaHHOM MankKe He JOJDKEH COIAEPKAaTh UMEH, HAIIMCAHHBIX KUPUJUIALICH.

B mnpouecce BbimosHeHUs pabOThl MOJYYEHHBIE pe3yJbTaThl pPAcy€ToOB, JUCTUHIU
pa3pabaTbIBaeMbIX MPOrpamMM, CXEMbI M JIpyrue pabouue mMarepuaibl JOJDKHBI COXPAHATHCS Ha
JMCKe JUIA UX JalbHEeHIIero nCroab30BaHus Ipu 0(hOpMIEHUHN OTYETA.

ITo oxoHuannu pabOTHl HEOOXOAMMO COCTABUTH OTYET U MOJATOTOBUTHCS K €T0 3alUTE Ha
CJIEIYIOILEM 3aHATHH.

CrpykTypa 1 dopma oT4eTa 0 Ja00paTopHOii paboTe
OTtuér 0 1a00PaTOPHOI paboOTEe AOKEH COIEPIKATD:
— ¢aMWIHIO, UMS U OTYECTBO CTYJICHTA, BHITIOJIHUBIIETO padoTy;
— HOMep y4eOHOMU TPYIIIIBL;
— J1aTy BBIMIOJIHCHUS PaOOTHI;
— Ha3BaHUe pabOTHI;
— 1eJb paboTHI;
— KpaTKyro GOpMYJIMPOBKY 3a/IaHus Ha J1a00paTOpHYIO padoTy;
— OCHOBHBIC TCOPETHYCCKHE CBEIACHHWS M (OPMYJIBI, HCIOJB30BABIIMECS B IPOIECCE
BBITIOJTHCHHS paOOThI;
— JIACTUHTH MPOTPaMM, Pa3pabOTaHHBIC U OTJIAXKCHHBIC B TIPOIIECCE BBITIOJHEHUS pa0OTHI;
— CXeMbl, pa3paboTaHHbBIC B MPOIIECCE BBHIOJHEHHUS paOOThI;
— TIIPH MCIIOJIb30BAHHUH JIOTIOJTHUTEILHOM JIMTEPATYPhI YKa3aTh CCHUIKH M TIPUBECTH CITUCOK
JTUTEPaTypPhI;
— BreiBofIBI 110 paborTe.

TpeboBanust k 0ohopMIEHUIO OTYETA O JIabopaTOpHOU paboTe

ITpumep odopMiieHns: TUTYIABHOTO JHCTA OTUETa MO JJabopaTOpHO# padoTe MpHUBEIEH Ha
caliTe yHUBEPCUTETAa WW.Zuap.ru.

IIpu odopmieHnn oTuéra o mnabopaTopHO paboTe HEOOXOAUMO NPUIEPKUBATHCS
tpeboBanuii I'OCT 7.32-2017 «Otué€t o HayudHO-HMccaenoBaTenbckoil padore. CTpykTypa u
npaBuiIa OQPOPMIICHUSD.

[To kaxxmoit mabopaTopHOi paboTe MOKEH OBITh MOATOTOBJICH OTUYET B OYMaKHOM U B
aneKTpoHHOM Buje. [locnme 3ammThl 1abopaTopHBIX paboT OTY4ETHI B OyMaKHOM BHJE C
IIPOCTaBJICHHBIMHU OLICHKaMM XpaHATCS Ha Kadenpe, a OTYETHI B DJIEKTPOHHON (opMe TOJKHBI
OBbITh BBUIOXKEHBI B JINYHOM KaOWHETE y4alllerocsi Ha caiite yHuBepCUTeTa.

11.3. MeToauueckue yKazaHus ISl OOYYAIOIIUXCS IO TPOXO0KACHUIO CAMOCTOSATEIHHON
paboThI

B xoze BBIOTHEHUS CaMOCTOSTENHHON pabOThI, OOYUYAIOUTUICS BBIMIOIHSAET paboTy MO
3aJJaHAI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IpEroaBaTelisi, Ho 0e3 ero HermocpeaCcTBEHHOTO
y4acTusl.

Jlnst oOydvaroruxcst Mo 3a04HOM ¢GopMe OOyYeHHSs, CaMOCTOATENbHass paboTa MOXKET
BKJIIOUYATh B ce0s KOHTPOJIBHYIO paboTy.

B mpomecce BBITTONIHEHHUS CaMOCTOSITEIHLHOM paboThI, y oOyuaromierocs GpopmMupyercs
1enecoo0pa3Hoe TIaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
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Y HaBBIKM B YCBOCHUHM M CHCTEMAaTH3allMU MPHOOPETaeMbIX 3HAHHH, 00ECIIeYMBACT BBICOKHUIT
YPOBCHL YCIICBACMOCTHU B IICPUO[] O6y‘~IeHI/IH, IOMOTacT IOJYYUTL HABBIKU [MOBBIIICHUA
1po(h)eCCHOHATIBHOTO YPOBHSI.

MeroauueckuMiu ~ MaTepuajaMHd,  HAIpaBISIONIMMH  CaAMOCTOSITEIBHYIHO  PaboTy
00YYarOIMX CSISBIISIOTCS:

—  y4eOHO-METOMYECKUI MaTepHuall 1o JUCHUILIHHE;

—  METOJMYECKHE YKa3aHUS IO BBHIMOJTHCHUIO KOHTPOJIBHBIX pa0boT (A1 00ydaromuxcst
10 3204HOM (hopMme 0OyueHUs ).

11.4. Meroauueckue yKazaHusi Uil OOy4aroOIIMXCS MO MPOXOXKICHHIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMaTpUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CeMecTpa C LIEeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

KoHTposnb kauecTBa 3HaHUN NMPOBOAUTCS B (pOpME MHIMBHUIYATIBHOIO coOece0BaHUs 110
MaTepualy OTAEIbHBIX Pa3/leliOB AUCLUUIUIMHBL, & TAaK)K€ IMPOBEPKU OTYETOB O BBINOJHEHUHU
IIPAKTUYECKUX 3aJaHUMN.

Pe3ynbTarhl TEKYIIEro KOHTPOJIS MOTYT YUUTBIBATHCS IPU MPOBEACHUN IPOMEKYTOUHON
aTTECTALIUN.

11.5. Meroauueckue yka3zaHus Ui O0Y4arOLUXCs MO MPOXOXKACHUIO MPOMEXYTOUYHOM
aTTeCTalUN.

IIpomexxyrounass  arrectanuss  oOyyarolIMXCsl ~ HpeJycMaTpuBaeT  OLIEHUBaHME
POMEKYTOYHBIX 1 OKOHYATEIBHBIX PE3YAbTAaTOB 00yUYeHHS 10 aucuumuinae. OHa MpoBOAUTCS B
dbopme nuddepeHITMPOBaHHOTO 3a4ETa.

HuddepenuupoBannpiii  3aueT — 3TO0 (opMa OIEHKH 3HAHUHA, ITOJYYECHHBIX
00yyaromuMcs pU U3YYEHUHU TUCLMIUIMHBI, IPU BBIIOJHEHUN KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-HCCIEA0BATEIBCKUX PA0OT U MPOXOKICHUH MPAKTUK C aTTECTALlMOHHON OLIEHKOU
COTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBICTBOPUTEIBLHO.

OneHuBaHuEe 3HAHMM W HABBIKOB CTYICHTOB IIPpH IPOBEIECHUU IPOMEKYTOUHOMN

aTTecTallid OCYIIECTBISETCS B COOTBETCTBUU ¢ TpebOoBaHusmMu I[lomoxkenuit «O Tekyiiem
KOHTpOJIE YCIIEBAEMOCTH M MPOMEXYTOUHOU arTecTanuu cTyaeHToB ['YAIL, oOywarommxcs mno
mporpaMMam BBICHIEr0 00pazoBaHusa» U «O MOJIYIbHO-PEHTHHTOBOM CUCTEME OLIEHKH KauecTBa
yaeOHo# paboTel cTyaeHToB B 'Y Ally.



Jluct BHECeHUs! U3MEHEHUH B pabouyro MporpaMmy AUCHUIUINHBI
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JlaTta BHECEeHUS
H3MEHEHUI U
JIOTIOTHCHUH.
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ConeprxaHne N3MEHEHHH W JOTIOTHEHUI
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