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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 BBITYCKHUKA CIIETYIOIIUX KOMIIETCHIIUM!

I[IK-2 «CnocoOHOCTh y4acTBOBaTh B IUIAHWPOBAHWH, IIOATOTOBKE, 00paboTKe
PE3yJbTaTOB KCIIEPUMEHTOB U KOHCTPYUPOBAHUU KOMIIOHEHTOB 00BEKTa MpodeCHHUOHaTbHON
JESATETbHOCTHI Y.

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

CopepxaHue AUCHUUIUIMHBI OXBAaTbIBA€T KPYT BOIPOCOB, CBSI3aHHBIX C pa3pabdOTKON U
OTJIAJIKOW TPOrpaMm JjIsi MUKPOKOHTPOJUIEPOB HA si3bIKe MporpammupoBanus C++, a Takxke
U3Y4YE€HHEM 0COOCHHOCTEH apXUTEKTYPhl NOMYISIPHBIX MUKPOKOHTPOJIIEPOB.

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

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

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

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TlepeudeHb MIIAHUPYEMBIX PE3yJIbTaTOB O0YUCHUS MO AUCITUIUIMHE
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
MUKpPOKOHTPOJUIEPOB, 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 IIaHUPYEMBIX PE3YIBTATOB OOYUEHUS 110 TUCHUILUINHE, 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 KOMIIETEHIIMHA 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 TIPOBEICHHUS

KOMIIETEHITUN IKCIIEPUMEHTOB U 9’

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

JucuunnmHa MokeT 6a3upoBaThCS Ha 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 3HAYCHHUE, 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
Jlanueie 00 obimemM oO0beMe AMCHUIUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUJOB Y4eOHOM
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
Ne9
1 2 3
Oowan mpyooemkocma OuUCUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npakmuyeckoil n0020moeKu 10 10
AyoumopHhuie 3aHamus, BCEro 4ac. 16 16
B TOM YHCIIE:
nexiuu (JI), (dac) 6 6
npakTudeckue/cemunapckue 3anatus (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 10 10
KypcoBoii nmpoekt (padota) (KII, KP), (qac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (4ac) 92 92
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, M. Hudod. 3au.
k3. **) 3au.

*x

IIpumeuanue: xkaHaUmaTCKUil SK3aMeH

JucuummHa MokeT 0a3upoBaThCs HA 3HAHUSAX, paHee MPUOOPETECHHBIX 00YJYarOIIUMUCS
IpY U3YYCHUHU CIICAYIOIIMX JTUCIMUILINH:

— «MHdopmarukar,

— «Teopust aBTOMaTUYECKOTO YIIPaBICHUS,

— «/luckpeTHast MaTeMaTHKa»,

— «HpopMaLnOHHbIE TEXHOIOTHUH.

3HaHMs, TOJY4YEHHBIE NPU HW3YYEHUM MaTepuajla JaHHOW JMCLUIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U MOTYT MCIIOJIb30BaThCsl IPU U3YYEHUU IPYTUX JUCIUIIINH!

— «OJIEKTPUYECKUE CUCTEMBI U CETH,

— «KoHcTpynmpoBanue, pacd€ér UM = NPOEKTUPOBAHUE  IJIEKTPOMEXAHWYECKUX U
IIEKTPOIHEPTETUYECKUX YCTPOUCTBY.

4. CopepxaHue JUCIUTUITUHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILTHHBI IO pa3/eiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILITUHBL, UX TPYAOEMKOCTh

Paznesibl, TeMbl JUCIIMITIHHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 9

Paznen 1. XapakrepHble 0COOCHHOCTH
MHKPOTPOLIECCOPHBIX HHPOPMAIIHOHHO- 0,5 1 10
W3MEPHUTENILHBIX CUCTEM.




Pa3nen 2. Tunosas cTpykTypHas cxema

MUKPOKOHTpOJUIEpa 00IIIEro MpUMEHEHNSI. 05 1 10
Oco0eHHOCTH MOMYISPHBIX apXUTEKTYP !
MHUKPOKOHTPOJIIIEPOB.

Pa3nen 3. Cucremsl cuncnenus. opMmel
TIPEJICTABIICHUS YNCIIOBBIX TaHHBIX B 0,5 1 10
MHUKPOTPOLIECCOPHBIX YCTPOHCTBAX.

Pa3nen 4. CtpykTypa nporpaMmsl Ha si3bike C++. 05 1 10
DTarnbl TOATOTOBKH HCIIOIHAECMOM ITPOTPaMMBI. !

Pazgen 5. Onpenenenns u onucaHusi 0OBEKTOB. 1 1 10
Bripaxenus. 3Haku oneparuii.

Paznen 6. Oneparopsi si3bika C++ 1 1 10

Pazgen 7. OOBEKTHO-OPUEHTUPOBAHHOE 1 ) 12
MPOrpaMMHUPOBaHUE.

Pa3nen 8. MukpoxonTpomnnepst AVR cemelicTBa 1 2 20
Mega ¢upmer ATMEL.
Hroro B cemecTpe: 6 10 92

Hroro 6 0 10 0 92

IIpakThueckass IOATOTOBKA  3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCS ~ OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oy;ymiei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3eiioB M TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep
pasnena

Hazpanue u COACPIKAHUC Ppa3acIOB U TEM JICKIITMOHHBIX 3aHATHH

1 XapakTrepHble 0c00eHHOCTH MUKPOIPOLECCOPHBIX HH(POPMALMOHHO-U3MEPUTETbHBIX
cucreM. [lonstus «Mukporporeccop» U « MUKpokoHTposiepy». OCHOBHBIC TPeOOBaHNS,
MIpeIbABISIEMbIE K MUKPOKOHTPOJUIEpaM POOOTOTEXHUUECKUX CUCTEM

Hctopus pa3BuTHsi MUKPOKOHTPOJUIEPOB. OCHOBHBIC XapAKTEPUCTHUKH MUKPOKOHTPOJLIEPA.
Knaccudukariys MUKPOKOHTPOJUIEPOB MO Pa3psAHOCTH KHBI JaHHbIX [IITY, mo
APXUTCKTYPEC BBIYHMCIIMTEILHOM CHUCTEMBI, 110 q)HpMeHHBIM HJ'IaT(bOpMaM, 110 BBIITOJIHACEMBIM
¢dyHKIMSAM. YHHUBEpcaIbHbIe MUKPOKOHTpOJUIEphl. ClieliHann3upoBaHHbIE
MUKPOKOHTPOJLICPHI.

CISC u RISC apxutekTtypa MmukpokoHTposuiepoB. Ocodennoctu CISC — koHIenm.

CISC u RISC apxutekTtypa MukpokoHTposuiepoB. Ocodbennoctu RISC — koHuenmu.
IMpuncronckas (pon Helimana) u rapBap/ckas apXuTeKTypbl MUKPOIPOIIECCOPOB.
MouduiupoBaHHas rapBap/cKas U pacllipeHHas TapBap/cKas apXUTEKTYPBI.

2 TumnoBasi cTpyKTypHasi cxeMa MUKPOKOHTPOJIJIEPA 001er0 MPpUMeHEeHHs
(yauBepcanpaoro MK). CocTaB mporiecCopHOro siapa U H3MEHIeMOoro (yHKIIMOHAIBHOTO
O1oKa.

Hownstus «Anpoy», «CemercTBO», «MOeNb» MUKPOKOHTpOJLIepa. OCOOEHHOCTH
COBPEMEHHBIX MUKPOKOHTPOJUIEPOB: MOIYJIbHASI OpraHU3aIHs, 3aKPhITast apXUTEKTYa,
WCTIOJIb30BaHHUE THIIOBBIX ()YHKIHMOHAIBHBIX Mepu(EpUHBIX MOAYJIEH U paclIipeHue
YHcia PeXUMOB UX PabOTHI

Bb100p MEKPOKOHTpOJLIEPA P MTPOSKTHPOBAHUH DIIEKTPOMEXaHUIECKUX CHCTEM.
CemeiicTBO MUKPOKOHTpOJUTIEpOB cemeiicTra Intel 8051, nznenus komnanuit Motorola
(68HCO05, 68HCO08, 68HC11) u Zilog (Z8) , PIC-kouTpomiepst ¢pupmsr Microchip,
cemeiictBo MuKkpokoHTposuiepoB AVR dupmsr Atmel, mukpokouTposiepst STMS8 u
STM32 ot STMicroelectronics, 32-paspsimaoe nponeccoproe siapo ARM Cortex-M3 .




Oco0eHHOCTH MPOTPAMMHUPOBaHUSI MUKPOKOHTPOJUIEPOB U OTIAKH MpOorpamMmm. SI3bIku
MIPOrpaMMHUPOBAHUS MUKPOKOHTPOJUIEpoB. OcobeHHOCTH si3bika C++,

CucreMbl cuucjaeHusi. Hemo3ummonHbIe 1 TO3UITMOHHBIC CHCTEMBI cunciaeHus. [lepeBox
YHCel B TIO3UIMOHHBIX CUCTEMaX CUUCIIeHUs. BrinomHeHne apuMEeTHIeCKHUX OIepanuii B
JBOUYHON CUCTEME CUMCIICHHUS.

DopMbl NIPeACTABJICHUS YUCIOBbIX JAHHBIX B MUKPOIIPOLECCOPHBIX YCTPOICTBAX.
[IpencraBnenue naHHBIX ¢ PUKCUPOBAHHON U ¢ TUIaBaromiei 3amstoil. [Ipencrasnenue
oTpuLaTeNbHbIX uncel. [IpsaMoii, 0OpaTHBINM U TOTIOJTHUTENBHBINA KO,

CTpykTypa nporpaMmbl Ha si3bike C++. JTanbl MOATOTOBKH MCIOJIHAEMOit
nporpamMmsel. JIekcudeckne 0CHOBHI (alihaBuT, JEKCEMBI) si3bika C++.
JupekTruBHI mpenporeccopa M ykazanus Komnmsaropy. Aupextussl #include,
#define, #asm, #endasm.

Turer manaBIX B C++. ABTOMaTHYECKOE M SBHOE ITPeo0pa3oBaHUE THIIOB.

OmnpenesieHust 1 onucaHusA 00beKTOB. OTpeieIcHUsS IepeMEHHBIX. [ T00aTbHbIC H
JIOKaJIbHbIC NIepeMeHHbIe. BUTOBEIE TepeMEeHHBIE.

MaccuBsl, CTPYKTYpPBI, OOBSIBICHHS, TIEPSUUCIICHHSI.

Oynkunu. OnpeneneHns, 00bIBICHNS U BBI30B ()yHKIIHH.

KoncTanTel. L[CHI)IC, BCIICCTBCHHBLIC, CUMBOJIbHBIC, CTPOKOBBIC KOHCTAHTHI.

JBa cnoco0a 3aganus KOMMeHTapreB. Boipakenusi. 3Haku onepauuii. YHapHbIe,
OmHapHbBIe, TepHapHas onepanuu. [IpuopuTeTs oneparmii.

Omneparops! sa3bika C++. [locnegoBaTelbHO BBHITIOTHIEMBIE OMEPATOPHI.
VYcnoBHslii oneparop. OnepaTop — MepeKIoyaTelb

OmnepaTopsl IUKJIA C TIPEIYCIOBUEM U C TIOCTyCJIOBUEM. VTepallmOHHBIN ITUKJI.
Omnepatop 6e3ycioBHOTO Niepexoaa. Omeparop Bo3Bpara u3 ¢pyHkun. Onepatop
MIPUHYAUTENBHOTO BeIxoa. OnepaTop 3aBeplieHus TeKyIel nTepaiuu.

O0BbeKTHO-OPUEHTHPOBAHHOE MPOrPaMMHPOBaHue. MeTo]] 00BEKTHO-
OPHEHTUPOBAHHON IEKOMIIO3HIIMH KaK CII0cO0 MPeoJoIeHus cIoKHOCTH nporpamm. Kirace
Kak TUII JaHHBIX, onpeneisieMblil nonb3zoBaTeneM. [Ipuniuner OOIL: nHKancymsnus,
HaclleIOBaHKE, MOJTUMOpdU3M

MuxpoxonTposuieps AVR cemeiictBa Mega ¢gupmbl ATMEL. CtpykrypHas cxema u
OCHOBHBIE TTapaMeTpbl MUKpOKOHTpoiuTepoB AVR cemeiictBa Mega. OcobeHHocTH siapa
MUKpoKoHTposuiepoB AVR, moacucreMsl BBoAa/BeIBoa. OpraHu3aius MaMsTH,
nepudepuiiHble ycTpoiicTBa

4.3. Tlpaktudeckue (cCeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Tabnuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTb

No
/o

N3 Hux Ne
Temsbl mpakTuueckux | Popmbl npakTuueckux | TpymoeMKocTb, |IpakTHYECKOi |pa3zaena
3aHATHH 3aHATHH (gac) HOJTrOTOBKH, | TUCLIUI
(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlaGopaTopHbIe 3aHATHS
Tembr 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTH ITPUBEICHBI B TAOIHUIIE 6.




Tabmumia 6 — JlabopaTopHbIe 3aHITHS U MX TPYJ0EMKOCTh

Ne
/o

HanmenoBanne 1abopaTtopHbIX padboT

TpynoemMKocTsb,
(gac)

N3 Hux
MPAKTUYECKOU
MOATOTOBKH,
(dac)

No
paszena
JIACIIMIT

JINHBI

Cemectp 9

Pazpabotka IPOTrPaMMHOTO reHeparopa
WMITyTbCOB Ha 0Oa3ze KoHTpoimepa ATmega32.
Yacte 1. Paspaborka mporpammsr B IDE Code
Vision AVR.

1-8

Pa3pabotka IPOrpaMMHOIO reHeparopa
WMITyTbCOB Ha 0Oa3ze KoHTpoimiepa ATmega32.
Yacte 2. Ormagka mporpammbl B cpene Atmel
AVR Studio 4.

Pazpaborka MPOTPaMMHOTO reHeparopa
MMITyTbCOB Ha 0Oa3ze KoHTpoimiepa ATmega32.
Yacte 3 MogenupoBanue B Proteus 8.1 Pro
Portable.

Pa3paboTka cHcTeMBI yNpaBICHUS [BUTaTeIeM
MOCTOSIHHOTO ~TOKa Ha 0asze  KOHTpoJuiepa
ATmega32. Yacte 1. Pazpaborka mporpammsl B
IDE Code Vision AVR.

Pa3paboTka cHcTeMBl yNpaBJICHUS JBUTaTEIeM
IOCTOSIHHOTO ~TOKa Ha ©0a3ze  KOHTpoJulepa
ATmega32. Yacte 2. Ormagka mporpammsl B
cpene Atmel AVR Studio 4.

Pa3zpaboTka cucTeMBbl YHpaBICHUS ABHUraTEIEeM
MOCTOSHHOTO TOKa Ha 0a3e  KOHTpojiepa
ATmega32. Yacts 3 MogenupoBanue B Proteus
8.1 Pro Portable.

PazpaGotka cuctempl — curHamm3anum  0Oase
koHTposiepa ATmega32. Yacte 1. Paspaborka
nporpammsl B IDE Code Vision AVR.

Pa3paboTtka  cucrembl  curHammzanuM  0ase
koHTpomiepa ATmega32. Yacts 2. Ortnanka
nporpammsl B cpese Atmel AVR Studio 4.

PazpaGotka cucrembl curHanuzauud Ha Oasze
KOHTpoOJUIEpa ATmega3?2. Yactp 3
Mopenuposanue B Proteus 8.1 Pro Portable.

Bcero

10

10

4.5. KypcoBoe npoeKkTupoBaHue/ BBITIOJIHEHUE KYPCOBOM pabOTHI

Y4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarouIuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0uLe 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 9,
Bunx camocrositensHOM paboThI
qac yac
1 2 3

W3yueHne TeopeTHIecKoro Marepuasia

42 42
nquctumingel (TO)
Kypcosoe npoektuposanue (KII, KP)




Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnaenue pedepata (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)
Homamnaee 3amganue (/13)
KonTponbuble padoThl 3a04HUKOB (KP3) 20 20
IToaroroBka K MpoMeXyTOYHOU 10 10
arrectaruu (I1A)

Bcero: 92 92

n.a. /-11.

Tabmuna 8— [lepeyeHp me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENTbHON PabOoThl 00y4aroIuXCs MO JUCUUTUIHHE (MOJTYJIIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl Ui CaMOCTOSITEIbHOW PadOThl OOYYAIOUIMXCSl YKa3aHbl B

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.

Komgectso OK3EMILEIPOB B

Hludp/ oubmoTexe
bubnuorpadudeckas ccpuika
URL aapec (KpoMe AIIEKTPOHHBIX
IK3EMILISIPOB)
VK 004.312.46 | JIebene M.B. Code Vision AVR: noco6ue ms
JI33 HaunHaromux. — M.: Jlomka-XXI, 2008. — 592 c.
VK EBctudeer A.B. Mukpokontposuieps AVR
621.316.544.1 cemeiicts Tiny u Mega ¢pupmbr ATMEL, 5-€ u3j.,
(035.5) crep. — M.: Uzparenbckuit 1oM «Jlogska-XXI»,
E26 2008. — 560 c.
YK Bcerasckas, E.B. MukpornponeccopHbsie cpeacTBa
681.3.01(075.8) | cuctem ympaBieHus: KOHCICKT Jiekiuii / E.B.
B858 BcraBckas, B.M. KoncrantnoB — YensiOuHCK:
W3narensckuii nentp IOYpl'Y, 2010. — 91 c.
ISBN 5-7038- | BopotnukoB C.A. MHpopMaLnoHHbIE yCTPOHCTBA
2207-6 pOOOTOTEXHUUECKUX cUCTeM: Yuel. mocodue. —
M.: U3p-Bo MI'TY um. H.O. baymana, 2005. —
384 c.; mi. (Pobororexnuka / [Tox pex. C.JI.
3enkeBuya, A.C. FOuienko)
http://baumanpress.ru/books/18/18.pdf
ISBN 978-5- CoBpeMeHHas aBTOMAaTHKa B CUCTEMax
16-005162-8 YIIPaBJICHUS] TEXHOJIOTHUECKIMH MTPOIECCAMU:
VYue6. noc. / B.I1. UBmun, M.YO. Ilepyxun - M.:
HUII Undpa-M, 2013 - 400 c.
http://znanium.com/catalog.php?bookinfo=363591
ISBN 978-5- ABTOMaTHYECKHUE CUCTEMBI TPAHCIIOPTHBIX
91134-980-6 cpencts: Yueonuk / B.B. bensikos, /[.B. 3e3tonun,

B.C. Makapog, A.B. Tymacos. - M.: ®opym:
HUII MH®PA-M, 2015. - 352 c.
http://znanium.com/catalog.php?bookinfo=486415



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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7. TlepedeHb 3JIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
UH()OPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOI ceTH «VHTepHeT»
[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH()OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTn «HTepHeT», HEOOXOIMMBIX [UISi OCBOCHUS HCIHILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpA30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»

URL anpec HaumenoBanue

Ww.guap.ru bubmuorexa ['YAII

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 o0OecCHeueHus, HCIOIb3YEeMOT0 TMPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIIUHE.
[lepedeHp UCIONB3yeMOTr0 MPOrPaMMHOT0 obecrieueHus npejacrasieH B Tabuuie 10.

Ta6ymma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne i/ HanmeHnoBaHue

1 IDE Code Vision AVR.

2 Cpena otnaaku nporpamm Atmel AVR Studio 4.

3 Cucrema 3eKTpoHHOTO MojenupoBanus Proteus 8.1 Pro Portable

8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMbIX npu
OCYIIECTBJICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCHUITITHHE

[lepeyeHp WCMONB3yeMBbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabymue 11.

Tabmuna 11— Ilepedens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPpecTaBieH B Tabauuel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (Tipu HEOOXOMMOCTH)
1 | JlekimoHHas ayIuTOpUs BM 21-21
KomMmnbroTepHslii kacce bM 31-04

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTeCTaIlluu
oOyJaronuxcs Mo AUCUUIUINHE MPUBEACH B Tadbnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB Il MPOBEICHHS MPOMEKYTOYHOH aTTeCTaAIluN

By npoMexyTouHOM aTTecTanyu IlepeueHb OLICHOYHBIX CPENICTB
JuddepenurpoBaHHbIi 3a4ET Crrcox BOMpPOCOB;
TecTts;
3agaun.




11

10.2. B kauecTBe KpuUTEpHUEB OIICHKH YPOBHS CGHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OO0y4YaroNIUMUCS MPUMEHSETCS S-0auTbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas puBeeHa B Tadumie 14. B TeueHne cemMecTpa MOXKET HCIOIb30BAThCS

100-0ayuipHas  mkalia

MOJYJIbHO-PEUTHHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUia

HCIIOJIB30BaHHA KOTOpOI;'I, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM

I'VAIL

Ta6ymmma 14 —Kpurepun orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

OI11eHKa KOMITETEHIUN

5-0ayuipHasd IIKaia

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETCHITUI

«OTIIMYHO»
(Ga4TCHO»

— oOyyvaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepua;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €T0 HU3JIaraeT;

— ONMpasch Ha 3HAHUS OCHOBHOW W JIOTOJIHUTEIBHOW JIMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJIOKEHHS C MPAKTUYCCKOU
JeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 00OCHOBBIBACT U apTyMEHTUPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CHCIMAIN3UPOBAHHBIX OHSATHH.

«XOPOIIIO»
«3aYTCHO»

— 00y4Jaronuiicst TBEPI0 YCBOMII IPOTPAMMHBIN MaTepuall, IpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUPasCh HA 3HAHUS OCHOBHOMU
JTUTEPATYPHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAYIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— BJIQJICET CHCTEMOM CIeNMaIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHUS TOJIBKO OCHOBHOM
JUTEPaTypPhl;

— JIOIYCKAeT HeCYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHMsS B TNPAKTHUYECKOM NPUMEHEHHWH 3HAHUH
HalpaBJICHUS;

— ¢J1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,

— 3aTpyaHsieTcs B (GOpMYIMPOBAHUN BBIBOJOB M 000OIIEHHUI;

— YaCTUYHO BJIAJIEET CUCTEMOH CIIENMAIN3UPOBAHHBIX OHITHH.

HCYIOBJIICTBOPUTCIILHO»
«HC 3a4YTCHO»

— o0yyJaromuiicss He YCBOWJI 3HAUUTENbHOM 4YacTH MPOrpaMMHOIO
MaTepuana;

— JIOMYCKAeT  CYNIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlIeHUH;

— MCTIBITBIBAET TPYIHOCTH B MIPAKTUUECKOM PUMEHEHNHN 3HAHUH;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKECHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAITBI.
Bompocs! (3agaun) nms sKk3ameHa mpeIcTaBlieHbl B Tadsmie 15.

Tab6muia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne i/t

Kon

[Tepeuens BompocoB (3a1a4) AJisl DK3aMEHa
WHANKATOpa

Y4eOHbIM MJIaHOM HE PEIYCMOTPEHO

Bompocsr (3amaun) aiis 3ageta / qudd. 3aueTa npejpacraBieHsl B Tadbmuie 16.




Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3agera
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Ne /i [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera

Kon
WHJUKAaTOpa

1. TMonsaTus «Muxpomnporeccop» u «KMUKPOKOHTPOJIIIEP». XapaKTepHbIC
0COOEHHOCTH MUKPOIIPOLIECCOPHBIX HH()OPMAITMOHHO-YITPABIISIOLINX
cucteM. OcHOBHBIE TPeOOBaHMUsI, IPEABABIIAEMbIE K MUKPOKOHTPOJIEpAM
POOOTOTEXHUUECKUX CUCTEM

2. Vcropus pa3BUTHSI MUKPOKOHTPOJIIIEpOB. OCHOBHBIE XapaKTePUCTUKU
MHUKPOKOHTpPOJLIEPA.

3. Knaccudukanus MUKPOKOHTPOJUIEPOB 10 pa3psIHOCTH MIMHBI AaHHbIX LTV,
110 APXUTEKTYPE BBIYMCIUTEIHHON CUCTEMBI, 110 (PUPMEHHBIM IUTaThOopMaMm,
0 BBIMOJIHSAEMBIM (DYHKLIHAM. Y HUBEpCaIbHbIe MUKPOKOHTPOJUIEPHI.
Crnennanu3upoBaHHbIE MUKPOKOHTPOJLIEPHI.

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

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

6. Ilpuncronckas (pon Heitmana) u rapBapckasi apXuTeKTypbl
MHUKPOIIPOIIECCOPOB. MouuIIMpoBaHHas TapBapICKasi U pacIipeHHAS
rapBap/ICKasi apXUTEKTYPBI.

7. Tonstusa «Aapoy», «CemeiictBo», «Mo1€7b» MUKPOKOHTPOJLIEPA.
Oco0eHHOCTH COBPEMEHHBIX MUKPOKOHTPOJUIEPOB: MOIYJIbHAsS
OpraHu3aLMs, 3aKpPbITask APXUTEKTYpa, UCIIOJIb30BAHUE TUIIOBBIX
(GyHKIIMOHATBHBIX TIepUEPUITHBIX MOAYJIEH U PaCIIMPEHHE YHCIIa PEKUMOB
uX paboTHI.

8. TunoBas CTPYKTypHasi cxeMa MUKPOKOHTpoJIIepa 00IIero MpUMeHEHHS
(ynuBepcanpHoro MK). CocTaB nporieccopHoro sifjpa ¥ U3MeHseMOoro
(GyHKLIHMOHATIBHOTO OJI0KA.

9. Br160p MUKPOKOHTpOJUIEPA TP MTPOSKTHPOBAHNN MEXATPOHHBIX H
POOOTOTEXHUYECKHX CUCTEM.

10. OcobenHocTH NMPOrpaMMHUPOBAHNS MUKPOKOHTPOJIEPOB M OTIAAKH
nporpaMM. SI3bIKH IPOrpaMMHUPOBAHUSI MUKPOKOHTPOJIIEpOB. OCOOEHHOCTH
a3pika C++.

11. Cucremsl cuncnenus. Hemo3uiuoHHbIE U TO3UIIMOHHBIE CUCTEMBI CUUCIICHHUSL.
IlepeBoa yncen B MO3ULIMOHHBIX CUCTEMAX CYUCIICHMs. BrinonHeHue
apu(QMeTUYECKUX ONepaluii B JBOMYHOM CHUCTEME CUMCIICHHUS.

ITK-2.3.1

12. ®opmbI TIpeICTaBICHIS YUCIOBBIX JAHHBIX B MUKPOTIPOIIECCOPHBIX
ycrpoiictBax. [IpeacraBienne JaHHBIX ¢ GUKCUPOBAHHOM U C TIJIaBAIOIICH
samsitod. [IpeacraBienue orpunateabHbIx yucen. [IpsmMoii, oOpaTHBIA 1
JIOTIOTHHUTEIILHBIA KO,

13. DTambl MOATOTOBKH UCHIOTHIEMOH porpamMmbl. CTpYKTypa IporpaMMbl Ha
s3bike C++. Jlekcuueckue ocHOBBI (a1aBuT, JiekceMbl) si3bika C++.

14. JlupexTuBHI Mpemnpoieccopa u ykazaHus KOMIIISTOPY. JIUpeKTUBbI
#include, #define, #asm, #endasm.

[IK-4.B.1
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15.

16.

17.
18.
19.
20.

21.
22.
23.

24,

Tuner nanapix B C++. ABTOMaTHYECKOE U SBHOE MPE0Opa30BaHUE THIIOB.

Omnpenenenus u onucanus 00beKToB. OIpeesieHus IEPEMEHHbIX.
['moGanpHbIE U TOKATBHBIE IEpEMEHHbIC. BUTOBBIEC IEpEMEHHBIE.

MaccuBsl, CTPYKTYpbI, 00bABICHUS, IEPEUUCICHUSI.
Oynkiun. OnpeaeneHus, 0ObsIBICHUS U BbI30B ()YHKIIHH.
Koncrantsl. Llenble, BEeNeCTBEHHbBIE, CAMBOJIbHBIE, CTPOKOBBIE KOHCTAHTBI.

JlBa coco0a 3a1aHusi KOMMeHTapueB. BoipakeHus. 3Haku orepanui.
VYHapHble, OMHapHbIE, TepHapHas onepauuu. [IpuopurteTsl oneparuii.

Oneparopsl. ITocnenoBarenbHO BBIIOIHAEMbBIE ONIEPATOPBI.
VYcnoBHblii oneparop. Oneparop — NepexIoyaTelib

OrnepaTopsbl LIUKJIA C MPEYCIOBUEM U € MOCTYycIoBUEM. MTepalinoHHbIM
UKL

Omneparop 6e3ycnoBHOro repexoaa. Oneparop Bo3BpaTa u3 QyHKIIHH.
Omneparop NpUHYAUTENHHOTO BhIXoaa. OmnepaTop 3aBeplIeHUs TeKyeh
UTEPALINH.

[lepeuenr TeM [l KypCOBOTO MPOESKTHUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOTHI
MpeCTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

Ne i/t N
KypCOBOH paboThI

[TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOSKTUPOBAHUS/BHITTOIHEHHS

Y4eOHBIM IIIAaHOM HE MPEAYCMOTPEHO

Bompocer s mpoBeneHUsS TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
npecTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii iepeueHb BOIIPOCOB JJIsl TECTOB

y Kon
Ne n/n IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB
WHJUKATOpa
1. Tonsarus «Muxkponporueccop» U «MHUKPOKOHTPOIIEP». XapaKTepHbIe [IK-2.3.1

0COOEHHOCTH MHUKPOITPOLIECCOPHBIX MHPOPMAITMOHHO-YIIPABJISIOIINX
cucteM. OcHOBHbBIE TPeOOBaHMsI, IPEABABIAEMbIE K MUKPOKOHTPOJIEPAM
POOOTOTEXHUYECKUX CUCTEM

. Mcropus pa3BUTHSI MUKPOKOHTPOJIIIEpOB. OCHOBHBIE XapaKTEPUCTUKU

MHKPOKOHTPOJIIICPA.

Knaccudukanmss MUKpOKOHTPOIUIEPOB TIO pa3psIHOCTH MHHBI JaHHBIX L[ITY,
M0 APXUTEKTYPE BEIYUCITUTENLHON CUCTEMBI, TT0 PUPMEHHBIM IIaTgopmam,
10 BBIMOJTHSAEMBIM (QYHKIUSAM. Y HUBEPCATHHBIE MUKPOKOHTPOJUIEPHI.
Crenuanu3upoBaHHbIE MUKPOKOHTPOJLIEPHI.

CISC u RISC apxurekrypa MukpokoHTpoiepoB. Ocobernnoctu CISC —
KOHIICTII[UH.

CISC u RISC apxutexTypa MukpokoHTpoiuiepoB. Ocodennoctu RISC —
KOHILICTIIIUH.

ITpuncronckas (¢bon Helimana) u rapBapckasi apXuTeKTyphbl
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MUKpOIpoIieccopoB. MoauduuupoBaHHas rapBap/ICKast ¥ pacuIipeHHast
rapBap/ICKasi apXUTCKTYPHI.

7. Tonstusa «Aapoy», «CemeicTBOY», «MOI€TB» MUKPOKOHTPOJLIEPA.
Oco0eHHOCTH COBPEMEHHBIX MUKPOKOHTPOJUIEPOB: MOJYJIbHAs
OpraHu3aIys, 3aKpbITasi apXUTEKTYypa, UCII0JIb30BAHUE THIIOBBIX
(GyHKIMOHATBHBIX IEpUPEPUHHBIX MOIYIICH U PACIIMPEHHUE YHCIIA PEKIMOB
UX pabOTHI.

8. TumoBas CTpYKTypHasi CxeMa MHUKPOKOHTPOJIIEpa 0OILEro MpUMEHEHHSI
(yruBepcanpHoro MK). CocraB nporeccopHOro sjpa u H3MEHIEMOTo
¢yHKIMOHATBHOTO OJI0KA.

9. Bb160p MUKPOKOHTpOJUIEPA IPU IPOCKTHPOBAHUU MEXATPOHHBIX U
POOOTOTEXHUUYECKHUX CHUCTEM.

10. OcobeHHOCTH MPOTrPAaMMHUPOBAHUS MUKPOKOHTPOJIEPOB M OTIAKH
nporpaMM. SI3bIKM MpOrpaMMHUPOBAHUS MUKPOKOHTPOIIEpOB. OCOOEHHOCTH
a3bika C++.

11. CucrteMbl CUMCIIEHHS. Heno3uimoHnnkle ¥ NO3UIUOHHBLIE CUCTEMBI CUUCIICHUS.
HepeBon YHCeII B ITO3UIIMOHHBIX CUCTEMaX CUMCIICHHUS. BoImoaHeHne
apI/I(l)MeTI/I‘leCKI/IX onepaunﬁ B JIBOUYHOM CHUCTEME CUMCIICHUS.

12. ®opmbl nipeicTaBICHHS YUCIOBBIX JAHHBIX B MUKPOMPOIIECCOPHBIX
ycrpoiicTBax. [IpencraBienue qaHHBIX ¢ UKCHPOBAHHON U C IJIaBAIOIIEH
sansToi. [IpeacraBiaenue orpunareabHbix yucen. [IpsMoi, oOpaTHBIN 1
JIOTIOJIHUTEIIbHBIN KOJI.

13. Drambl NOATOTOBKH UCIIOIHAEMOI nporpammbl. CTPYKTypa MporpaMMbl Ha
si3pike C++. JIekcumueckrue OCHOBHI (a1paBuUT, TEKCeMBbI) si3bika C++.

14, JIupeKTHUBBI IPENpoIeccopa U yKa3aHusi KOMIWIATOPY. JIMpEKTUBBI
#include, #define, #asm, #endasm.

15. Tuns! ganabix B C++. ABTOMaTH4ecKoe U SIBHOE MpeoOpa30BaHKe TUTIOB.

16. Ompenenenus u onucanusi 00bekToB. OnpeaeaeHs NepPeMEHHbIX.
I'mo0anbHbIE U JIOKaIbHbBIE IEpEMEHHbIE. BUTOBBIE IEPEMEHHBIE.

17. MaccuBsl, CTpYKTYpBbl, OOBSIBIICHUS, IEPEUUCIICHHUS.
18. ®ynknuu. Onpenenenus, OObIBICHHS U BBI30B (PYHKIINH.
19. Koncranrtsl. Llenble, BemecTBeHHbIE, CUMBOJIbHbIE, CTPOKOBbIE KOHCTAHTHI.

20. JlBa coco0a 3aiaHusi KOMMEHTapHeB. BeipaxeHus. 3HaKu oneparuii.
VYHapHble, OnHapHbIe, TepHapHas onepanuu. [IpuopuTeTH oneparuii.

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

23. Ormepatopsl IUKJIA ¢ IPEIYCIOBUEM H C TTOCTYCIIOBHEM. MTeparimoHHbII
UK.

24. Omeparop 6e3yciioBHOTO iepexoa. OmepaTop Bo3Bpara U3 (yHKIUH.
Omneparop NpUHYAUTENHHOTO BhIXoAa. OmepaTop 3aBepiIeHUs TeKyIei
UTEPAIINH.

IIK-4.B.1
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[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PabOT
1 PazpaboTka mporpaMMHOro renepaTopa UMIyJIbcoB Ha Oa3e KoHTpoiuiepa ATmega32.
2 Pa3paboTka cucteMbl ynpaBieHHs JBUTATEIEM MTOCTOSHHOTO TOKa Ha 0a3e KOHTpoJuiepa
ATmega32.
3 Pazpabotka cuctembl oxpaHHOU curHanu3anuu 6ase konTpoiepa ATmega32.
10.4. Metoauyeckue  MaTepHaNbl,  ONPEACIAIONIME  MPOIEAYPHl  OIICHUBAHUS

MH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpKaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPSAAOK MU IPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTaluu 00y4JaromnuXcs
I'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKazaHus s OOyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadueHune COBpEMEHHOM JieKIuU B
paMKax JUCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHH
(dyHaaMeHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAay4yHOro I103HAHMs, HOBEHIIMX
JOCTHKEHUI HaydyHOW MbIcau. B yuyeOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIMs packpbIBaeT NOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUd, €€ NpoOJeMbl, JAeT LENbHOE NPEJCTABICHUE O TUCIUILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C APYTUMU JUCLUAIIIIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOMN pabOThl COBMECTHO C MPENO/IaBaATENIEM;

— pa3BuTHe NOpPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YpPOBHE DAa3BUTUS HAyKM U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKailline rofbl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICTH U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCeX HEOOXOAUMBIX TEPMUHOB U MOHSATHI.

JlekMOHHBI  MaTepua’d MOXKET COINpPOBOXKAATHCS JIEMOHCTpAlUEd ClalioB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JHUCKYcCUHl 00
0COOEHHOCTSX MPUMEHEHUS OTJENBHBIX TEMATHK M0 JUCIUTUIMHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOT0 MaTepuana:

— TOJY4YEHHE COBPEMEHHBIX, LIENOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUI, YPOBEHb KOTOPBIX
ONpEENAETCS HEIEBOM YCTAaHOBKOM K KayKJI0M KOHKPETHOU TEME;

— TIOJIyYEHHE OTIbITa TBOPUECKOH paboThl COBMECTHO C MpPENoJaBaTeieM;

— pa3BuTHE  MpO(EeCCHOHANBHO-/IETIOBBIX  KauecTB, JIIOOBU K  IpeaMery U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITIEHHUS.
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— TIOsIBJICHUE HEOOXOIMMOT0 HHTEpeca, HEOOXOUMOTO JIJIsi CAMOCTOATEILHON PaboTHI;

— TOJIy4CHME 3HAHUM O COBPEMEHHOM YPOBHE Pa3BUTHs HAYKU U TEXHUKH U O IIPOTHO3E
WX pa3BHUTHUS Ha OJVOKAWUIITINE TOJIBI;

— MOJYYCHHWE HAaBBHIKOB 00pabOTKM MaTepuana HAYYHBIX HCCICIOBAHUN (BBIICISATH
IJIABHBIC MBICIM MW TIOJOXKEHHUsS, INPHUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH HX B
pa3InYHBIX (OPMYITHPOBKAX);

— TMOJYYCHHE TOYHOTO ITOHUMAHUS BCEX HEOOXOIMMBIX TSPMUHOB M IMIOHATHH.

11.2. Meroauueckue ykazaHus A OOYYaroIUXCS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BeImomHEHHS J1a0OpaTOPHBIX paboOT OOy4aromMHCS [OJDKEH YIriIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBHUH C KBAJU(HUKAIMOHHOW XapaKTEPUCTHUKOW OO0YyJaromerocs.
Beinosnnenune 1abopaTopHbIX pabOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BoinonHenue nabopaTopHbIX pabOT 00ydaroIMMCS SBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBL, OIpelenseMoil y4yeOHbIM IUIAHOM, M OTHOCHUTCS K CpEICTBaM,
00eCreynBaroIUM PEIICHUE CIeIYIOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3Y4aeMbIX B paMKax JJaHHOM JUCIUIINHBL,

— 3aKpeIuvIeHue, pa3BUTHE U JeTalu3alsl TEOPETHUECKUX 3HAHUM, MOJY4YEHHBIX Ha
JEKIMX;

— TOJIyueHHe HOBOM MH(OpMAINH 10 N3y4aeMOH TUCIUILINHE;

— T[pHOOpeTeHHWe  HABBIKOB  CAMOCTOSITEIBHOH  paboThl ¢ J1a0OpaToOpHBIM
000py/1I0BaHUEM U IPUOOPAMH.

3ajianue ¥ TpebOBaHUS K TPOBEJICHUIO 1a00paTOPHBIX paboT

JIabopatopHbie pabOTHI, MPEAYCMOTPEHHBIE B JAaHHOM KypcCe, BBIOJHSIOTCS B
KOMITBIOTEPHOM ~ KJIaCC€ Ha TEPCOHATHHOM KOMITBIOTEPE C HCIOJIB30BAaHHEM IIAaKETOB
npuknanseix nporpamm IDE Code Vision AVR, Atmel AVR Studio 4, Proteus 8.1 Pro Portable.

B mpomecce moarotoBku K - J1abopaTopHOW  paboTe  HEOOXOAUMO  U3YYHUTh
COOTBETCTBYIOLIIE METOJUYECKUE YKa3aHUS M IMOBTOPUTH JIEKIMOHHBIA MarepHaj, KOTOPBIH
OTHOCHUTCS K TEM€E paboThl.

Ilepen HauanoMm BBIMOJIHEHUS PAOOTHI HEOOXOAMMO CO34aTh OTHAENbHYIO MAmKy JUIs
CO3/1aBaeMbIX B paboTe (haillloB M YCTAaHOBUTH €€ B CHCTEME KayeCTBE TEKYIIEH AMPEKTOPHH.
[TyTh Kk TaHHOI MankKe He TOJDKEH COJepKaTh UMEH, HATMCAHHBIX KUPUJLTUIEH.

B mpouecce BbmosHEHUsT pabOThl IOJYYEHHbIE pPE3yJIbTaThl PacyETOB, JHUCTUHTH
pa3pabaTheiBaeMbIX MPOTrpaMM, CXeMbI U Apyrue padbodrie MaTepHalibl JOKHBI COXPaHIThCS Ha
JIMCKE JIJISl UX NabHEUIIETrO UCTIOIh30BaHUsI PY 0OPMIICHUU OTYETA.

ITo oxoHuaHuM pabOTHI HEOOXOAMMO COCTABUTH OTYET U MOJATOTOBUTHCS K €T0 3alUTe Ha
CJICAYIOIIEM 3aHSATHH.

CrpykTypa B hopMa O0TUETA O JJabopaTOPHOM padoTe
OTtuér 0 mabopaTtopHOit paboTe AOIKEH COMIEePKATh:
- CbaMI/IJ'II/IIO, UM U OTYCCTBO CTy,lIeHTa, BBITTIOJIHUBIIICTO pa60Ty;
— HOMep y4eOHOU TPYIIIbL;
— )IaTy BBIITOJTHCHU ST pa6OTI)I;
— Ha3BaHUeE padoTHI;
— 11eJTb pabOoTHI,
— KpaTKkyo GopMyIUpOBKY 3aJaHUs Ha TaOOPaTOPHYIO padoTy;
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— OCHOBHBIE TEOPETHUYECKHUE CBEICHHUA M (HOPMyJbl, HCHOJIb30BABILUECS B IPOLECCE
BBITOJIHEHUS pabOoThI;

— JIMCTUHTH [IPOrpamMM, pa3pabOoTaHHbIE U OTJIAXKEHHbIE B IPOLIECCE BBIIIOIHEHUS PAOOTHI;

— CX€MBbI, pa3paboTaHHbIE B IPOLIECCE BHIIIOJHEHUS padOThI;

— IIPHU UCIIOJIb30BAaHUU JIOTIOJIHUTENILHON JIMTEPATyphl YKa3aTh CChUIKU U IPUBECTU CIIUCOK
JUTEPATYPBI;

— BriBozibI 110 pabore.

TpeboBanus k ohopMIIEHUIO OTYETAa O JJAbopaTOpHOU paboTe

[Tpumep odopmieHHsT TUTYIBHOTO JIHCTA OTUETA O JTabopaTOpHOI padoTe MpUBeeH Ha
caiiTe yHUBEpCUTETa WW.guap.ru.

IIpu odopmiennn otuéra 0 mMabOpaToOpHON pabOTe HEOOXOAUMO NPUICPKHUBATHCS
tpeboBanuit 'OCT 7.32-2017 «Otué€Tr 0 HaydHO-HCCIENOBaTeIbCKOM pabote. CTpykTypa u
npaBuiIa OQPOPMIICHHSD.

[To xaxxno# aboparopHoil paboTe NOKEH OBITh IMOATOTOBIICH OTYET B OyMaKHOM H B
aneKTpoHHOM Buje. llocrme 3ammThl 1abopaTopHBIX padoT OTY4ETHI B OyMaKHOM BHJIE C
IPOCTABJICHHBIMH OICHKAMH XPaHATCS Ha Kadeape, a OTYETHl B ANEKTPOHHOU (hopMe ITOIKHBI
OBITh BBUIOXKEHBI B JINYHOM KaOWHETE ydalllerocs Ha CaiiTe yHUBEPCUTETA.

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHLHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM pabOThl, 00yJarOUIUiCsl BBIMOIHAET padoOTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

s oOyvarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.

B mporecce BBIMOTHEHHS CaMOCTOSITENBHON paboThl, y oOywaromierocs (Gopmupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
¥ HaBBIKM B YCBOGHHHU U CHCTEMaTH3allMU MPUOOpETaeMbIX 3HAHHM, oO0ecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TIEPHOJ OOYYEHHs, TOMOTAeT TMOJIYyYUTh HABBIKM TTOBBIIICHUS
po(hecCHOHALHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaB/SIIOIIMMH  CAMOCTOSATEIbHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

— y4eOHO-METOAMYECKUI MaTepHal Mo JUCIUILINHE;

— METOAMYECKHE YKa3aHHS IO BBIMOJHEHUIO KOHTPOIBHBIX paboT (s 00ydaromuxcs
0 3204HON (hopMe 00ydeHus).

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

Texkymuil KOHTPOJIb YCHEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KaydecTBa 3HAHUU
00y4aroImuxcsl, OCYLIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JUCIUIIAHBL.

KonTtponb kauecTBa 3HaHUI MPOBOAUTCS B (popMe MHIMBHIyaTbHOTO cOOECEIOBAHHUS 110
MaTepuany OTAENbHBIX Pa3/IelioB AUCUUIUIMHBL, & TAaKK€ IMPOBEPKU OTYETOB O BBINOJHEHUHU
IIPAKTUYECKUX 3aJaHHUMH.

Pe3ynpraThl TeKymero KOHTpOIs MOTYT YYUTBIBAaTHCS NMPU MPOBEIECHNUN MPOMEKYTOUYHON
aTTECTALIUH.
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11.5. Metoauyeckue ykazaHus JJisi OOYYarONIUXCS MO MPOXO0KICHHUIO MPOMEXYTOUHOM
aTTEeCTallUU.

[Ipomexyrounas  artectauus  OOydalOIIUXCs  MpeAycCMaTpUBaeT  OICHHBaHHE
IPOMEXYTOUYHBIX ¥ OKOHYATEIbHBIX PE3yAbTaTOB 00yUYeHHS 10 AucuuminHe. OHa MpoBOAUTCS B
dbopme nuddepeHIupoBaHHOTO 3a4ETa.

HuddepenuupoBanublii  3aueT — 3TO (opMa OIEHKH 3HAHUHA, IOJYYECHHBIX
o0y4armuMcsl TpU U3YYEHUU AUCHMILTUHBL, TPU BBIMOIHEHUH KYPCOBBIX IPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIICAOBATENILCKUX PabOT U MPOXOKACHUH MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
«OTJIIMYHOY, «XOPOLIOY, «yIOBIETBOPUTEIBHOY, KHEYIOBICTBOPUTEIHLHOM.

OneHuBaHue 3HAHMM W HABBIKOB CTYJACHTOB IIPH IPOBEICHUU MPOMEKYTOUHON
aTTecTallid OCYIIECTBISIETCS B COOTBETCTBUU ¢ TpeOoBaHusmMu Ilomoxkenuit «O Tekyuiem
KOHTpPOJIC YCIIEBAEMOCTH M MPOMEKYTOUHOM arrectanuu cTyaeHToB ['YAII, oOyuaromuxcs mo
mporpaMmam BhIcHIero oopazoBanus» U «O MOJYJIbHO-PEHTHHIOBOM CUCTEME OLIEHKH KauecTBa

yueOHoii paboTsl cTyneHToB B ['Y ATy,



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

ITonnucek BHEcCHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl
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