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1. IEJIM ¥ 3AJJAYM JUCHMUILINHBI

Lenu: ocBoeHMe CTyACHTaMH (pyHIaMEHTAIbHBIX 3HAHUI B 00J1aCTH CHCTEM, PEaIbHOTO
BPEMEHH, BCTPOEHHBIX CUCTEM, allllapaTHOTO U MPOTrPAMMHOI0 00eCIIeYeHNs COBPEMEHHBIX
MHUKPOKOHTPOJICPOB.

3ama4yn: MO3HAKOMUTH CTYACHTOB C OJJHUM U3 HIMPOKO PACHpPOCTPAaHEHHBIX (B T.4. U B
KOMMEPUYECKOH Cpefie) HalpaBIeHHEM Pa3BUTHSI HHPOPMAITMOHHBIX TEXHOJIOTHIA - CHCTEMaMHU
peaibHOTO BpeMeHHU. B pamkax Kypca U3y4yaroTcsi UX MporpaMMHbIE U allllapaTHbIe
0COOEHHOCTH, CO3/1al0TCSI MOJEIH MPOrPaMMHOTI0 | anmnapaTHOro obecrevyenus. B pamkax kypca
CTYJICHTY JaeTcsl BEIOOP BapuaHTa MpPEICTaBICHUS Ja00OpaTOPHBIX padoT: a) 1abopaTopHbIE
paboThI CBsSI3aHHBIE ¢ MOJIETUPOBaHKEM IIporpaMMHoro obecnieuenust CPB, nanpumep,
IeJI0OYMCIICHHBIC aJITOPUTMBI, TUOO CaMOCTOSTENbHAS pa3paboTKa HEOOIBIIIOTO aMMapaTHOTO
KOMIIJIEKCa Ha OCHOBE COBpPEMEHHBIX MUKPOKOHTposiepoB Gpupmbl ATMEL (ATMega8A,
ATMegal6, ATMegal28), a Takxe Ipyrux MUKPOKOHTPOJIICPOB.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

VYuebnas nqucuuruaa b1.B.14 CucteMsl peaabHOro BpeMeHH OTHOCHTCS K yacTu biioka 1
00pasoBaTenbHON MTPOrpamMMBbl, HOpMUPYEMON YIaCTHUKaMH 00pa30BaTEIbHBIX OTHOIIICHUH.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

[Ipornecc ocBOeHMS TUCIMIUIMHBI HAIIPaBJeH Ha (JOPMUPOBAHUE CIETYIOIIUX KOMIIETEHIINH B
cootBercTBUr ¢ ®I'OC BO 1 OII BO no Hanpasnenuto noarotoBku 02.03.03 Marematnueckoe
o0ecrieyeHrne 1 aIMUHUCTPUPOBAHUE UH()OPMAITHOHHBIX CUCTEM:

[1K-2 Crioco6HOCTh MPOBOAMTH MO HAYYHBIM PYKOBOJICTBOM HCCIIEAOBAaHUE HA OCHOBE
CYIIECTBYIOIIUX METOJOB B KOHKPETHOM 00J1aCTH MPOoQeCcCHOHATBHOMN IeATeIHbHOCTH;

[1K-3 CriocobeH npuMeHSITh COBPEeMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTHN TIPH
MPOSKTUPOBAHUH, PEATTU3alliH, OLIEHKE KauecTBa U aHaan3a 3(GEeKTUBHOCTH MPOTPAMMHOTO
obecrieueHus ISl PEeIICHUs 33729 B Pa3IMYHBIX MTPEAMETHBIX 00JIaCTsX.



4. COIJEPKAHUE U CTPYKTYPA JUCIHHUIIJINHBbI
O0BeM IUCIUIIIMHEL COCTABIAET 4 3a4eTHRIX €., 144 Jac.

dopMa NpOMEKYTOYHON aTTECTALUU: 3a4€T C OLEHKOM.

4.1. Copep:xanue TUCUMILIIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM, ¢ YKa3aHMeM BH/I0B
YueOHBIX 3aHAATHI U OTBEICHHOI0 HA HUX KOJIHYeCTBA AaKAIeMUYECKUX YACOB

Pasnen mucunmineel / Tema Bunbl yaeOHO# paGoThI DopMbl
KonraktHas paboTa CaMocCT. | TEKyILIero
MPEToaBaTes C pabota | KOHTPOIS;
00yJaroImuMuCs DopMbI
Jlexmun | JIao. IIpaxr. IMPOMEXKYT.

3aHATHS | 3aHATHUS aTTecTanyn

Tema 1. BBenenue. OnpeneneHue cucteM 6 6 9

peanbHOTO BpeMeHH. OCOOEHHOCTH CUCTEM

CPB.

Tema 2. CpencTBa U TEXHOJIOTUU CUCTEM 6 6 9

peanbHoro Bpemenu (CPB).

Tema 3. Annaparnsle cpeactsa CPB. 6 6 9

Tema 4.0nepanuonssie cucreMsl PB. 6 6 9

[TnaHUpOBIIMK BpEMEHH MIPOLIEccopa.

POSIX.

Tema 6. Ctpyktyps! nanssix CPB. Jloctyn 6 6 9

annapaTHBIM CPEJICTBaM.

Tema 7. [IpoTokounsr oOMeHa nHdopmanueii B 10 10 11

CPB.

HUroro (8 cemectp): 40 40 56 3a4.C OIl.

4.2. Conep:xanue yueOHOro Mmarepuaja

Tewma 1. Begenue. Onpenenenue cucreM peasibHOro Bpemern. Ocodennoctu cuctem CPB.

WNudopmannoHHO-ympasJsiomuye cucteMsl. OnpeeneHne CUCTEMbl peallbHOTO BPEMEHHU.
Knaccudukanuu cucrem peanbHoro BpeMenu. OyHk1us 3HauuMocTu pe3yiprata. O6o01ieHHast
MoJeNb (PYHKIIMK 3HAYUMOCTHU. BBIUKCIeHNs C UCTIOb30BaHUEM BHEIIHUX YCTPOMCTB U
¢uznyecKkux npoueccoB. MUKpOIKOHOMHUKA pa3pabOTKU BCTPOEHHBIX YCTPOMNCTB.

Tema 2. CpeacTBa U TEXHOJIOTUU CUCTEM peanibHOro BpeMmenu (CPB).

BoruncnuTenbHble cucTeMbl 00111er0 Ha3HaYeHHs] U BCTPOCHHBIE BHIYHCIUTENbHbBIE
cucreMbl. AnmaparHoe obecrnieuenne CPB. Oneparnmonnsie cucremsl PB. Anroputmsl u
METOAMKHU TIporpammupoBanus B pexxume CPB. IIporpammuasie 6ubmrorexu u cranaaptel CPB.
S3bIKK ¥ cucTeMBI porpaMMupoBanusi. Mertobl npoekTupoBanus CPB. YV naneHHblil MeTobI
OTJIaJIKK mporpaMm U cpeactra otianaku, JTAG. [IpoTokosbl oOMeHa nHpopMaluel B peaTbHOM
BPEMEHH.

Tema 3. Annaparnsie cpeacta CPB.

Apxutektypa. ®on-Heiimana (Don-Lyse) u 'apBapiackas apxutekrypa.
MukpokoHTposiepsl. OcCOOEHHOCTH MUKPOKOHTPOJIIIEPOB. AMMapaTHBIE CPEICTBA 00CCTICUCHHS
B3aMMO/ICHCTBHS BEIYUCIUTEIILHONW CUCTEMBI C epr(epuitHpIME ycTpoicTBaMU. IIpoToKoIEI
obmeHa nHpOpMaIKeH, aTanTUPOBAHHBIE 11T MUKPOKOHTPOJIIIEPOB. OCOOEHHOCTH
CXEMOTEXHUKH MUKPOKOHTPOJUIEPOB U NepupepritHbIX ycTpoiicTB. CUTHANBI U UX (PU3NYECKOe
npeacrabieHre. CXembl CONPSHKEHUSI CUTHAJIOB. BBeleHNE B CXEMOTEXHUKY TACCUBHBIX U
AKTHUBHBIX IEKTPOHHBIX KOMIIOHEHT.

Tema 4.0Oneparmonnbie cuctemsl PB. IlmanupoBuiuk Bpemenn npoieccopa. POSIX.



O6mue ocobennoctu onepannoHHbix cucteM PB. OC DOS, QNX, VxWorks, Windows
NT, Windows CE, RTLinux, FreeRTOS. Ilpomnecc. [Torok ucnonuenus (HuTh). Pecypchbl
nporecca u HUTH. COCTOsSTHUE TpoIiecca/3a1auui/moToka. MHOro3anaqyHocTh. Peanu3anus
nepexitoueHus 3a1a4d B FreeRTOS. Ynpasnenue npeprlBaHUsIMUA B MHOT'033JJAYHON CHCTEME.
BeiTecHsAromas MHorozanadyHocts. Ilonsatue pacnpenenenus pecypcos. Paiinosas cucreMa.
O06men nHpopmarel Mexay mporeccamu: MOTOKU JaHHBIX (pipe), coOOIIeHm (messages),
oOmas namsaTh (shmem, memmap). Crangaptsl POSIX. CHHXpOHU3AIMS HCIIOTHEHUS
MPOLECCOB: ceMadopbl, KpUTUUECKUE CEKIIUU, Oaphepbl, TOUKH paHaeBy. I lmannpoBInku
npoiieccoB. [ImaHupoBKa Ha OCHOBE pacrpeesieHus] BpeMeHu 1o npuoputeram. [lnanupoBuimk
Ha OCHOBE KPUTHYECKOTO BPEMEHU UCIIOJIHEHUS NPOLEeccoB. J(pyrue BUabl IIaHUPOBILIHUKOB.
KoMOuHMpoBanue miaHupoBIINKOB. IHBepcHs MpUOPHUTETOB Mporiecca. Hacienoanme
npuopuTeTa. Y Thiam3anud npoueccopa. Tema 5. SA3biku mporpammupoBanus CPB u ux
CBOMCTBA.

Cneuuanu3upoBaHHbIe cUCTEMBI TporpamMmmupoBanus 1isi CPB. S3b1ku
nporpammupoBanusi OCCAM, JAVA, FORTH, ADA, ASSEMBLER. Oneparops! sizbika ADA
JUTSL TIOJIIEPKKH Yrcell ¢ (PUKCHPOBaHHOM 3amsaToi. HacemoBanue TUIIOB, TOATHITHI.
[Moxnepxka MHOT033JaYHOCTH. ATPUOYTHI S3BIKOBBIX CTPYKTYP B si3bIke C IS MOJACPIKKHU He-
®oH-HeliMaHOBCKUX apXUTEKTYP.

Tema 6. CtpykTypsl nanHbeix CPB. [locTyn k anmapaTHBIM CpeICTBaM.

Bpewmsi, cTpyKTypbl JaHHBIX ISl IPEICTABICHUS BpEMEHH. TaKTOBBIE T€HEPATOPBHI,
CUYETUMKHU UHCTPYKIUH npoueccopa. Bpems npoueccopa. PeasibHoe BpeMsi. 3aiepKKu U
talimayThl, watchdog. I3mepenne BpeMeHH BITIOJHEHUSI poTrpaMMbl. Opranu3aius
nepuoIu4eckux coObITuil. TouHOCTH M3MepeHHs BpeMeHu. Bpems peakiuu. AHanus
BeposiTHOCTH oTKa3za CPB. Ananu3 HageKHOCTH, OOIIHUE TOHSATHS.

Tema 7. IIporokonsl oOMeHa nHpopmanueii B CPB.

Cpena mukpokonTposuiepoB (Controller Area Network, CAN). Apxurtektypa
pacnpeneeHHON cpeibl MUKPOKOHTPOJUIEPOB. JIOrMYeCKHi ypOBEHB, JOMUHAHTHBIE U
penieccuBHble OUTH. CxeMoTexHUKa (pusnueckoro ypoBHs. [lakeTs! nepenaun nHGoOpMaLuu.
IIpumeps! cuctem. IIpotokon RTP (Real-time Transport Protocol). Peanuzanus npotokona u
CTpYKTypa nakera. MynbTutoueyHas Mmapuipyrusanus multicast B ceTsix nepeaayu
MyJIbTUMEIUIHBIX AaHHBIX. [Iporokon NTP u ero nacrporika.

4.3. MeToan4yeckne yKa3aHus 110 OPraHU3alMi CAMOCTOATEIbHOI padoThI CTY/IeHTOB

CamocrosiTenbHast paboTa CTYACHTOB BceX (OPM U BHIOB OOyUEHUS SBISETCS OJHUM U3
00s13aTeNIbHBIX BUIOB 00pa30BaTEIbHON IeSTENbHOCTH, 00ECTIeYnBaIOIIeH pealn3alnio
TpeboBanuit denepaibHbIX TOCYAAPCTBEHHBIX CTAHIAPTOB BhICIIEro 0O0pa3oBaHus. CoriacHO
TpeOOBaHUSAM HOPMAaTUBHBIX JOKYMEHTOB CAMOCTOSITeNIbHAs paboTa CTYACHTOB SBISETCS
00s3aTeNbHBIM KOMIIOHEHTOM 00pa30BaTeIbHOrO MPoIIecca, TaK Kak OHa 00ecreynBaeT
3aKpeIUICHUE MOJIy4aeMbIX Ha JICKIIMOHHBIX 3aHATUSAX 3HAHUHN ITyTeM NpUoOpEeTeHUs] HABBIKOB
OCMBICJICHUS U PACLIIUPEHUS UX COACPIKAHMSI, HABBIKOB PELICHHS aKTYyalbHBIX MPOOIEM
(dopmMHpoBaHUs OOIIEKYIBTYPHBIX U POPECCHOHATBHBIX KOMIIETEHIINN, HAYYHO-
HCCJIEIOBATEIbCKOM 1eATeIbHOCTH, MOATOTOBKU K CEMHHApaM, 1JabopaTopHbIM paboTaM, caaue
3a4eToB M 9K3aMeHOB. CaMocTosITeIbHAs padoTa CTYAEHTOB MPEACTABISAET CO00M COBOKYITHOCTD
ayJIUTOPHBIX U BHEAYAUTOPHBIX 3aHATHI U paboT. CamocTosATe bHas paboTa B paMKax
00pa3oBaTeNLHOrO MPOIiecca B By3€ pellaeT CIeAyIOIHe 3a1auu:

— 3aKpeIUIeHUE U pacUIMpeHue 3HaHUM, YMEHH, MOJIy4eHHBIX CTyJJ€HTaMH BO BpeMs
ayJUTOPHBIX ¥ BHEAYTUTOPHBIX 3aHATHIA, IPEBPALCHNE UX B CTEPEOTHUIIBI YMCTBEHHOU U
(bU3UYECKON NeITeTbHOCTH;



— IpUOOpETEHNE TOTOTHUTEIHHBIX 3HAHUHN M HABBIKOB IO JUCIUILIMHAM Y4eOHOTO TUTaHa;

— ¢hopMUpOBaHUE U Pa3BUTHE 3HAHUI U HABBIKOB, CBA3aHHBIX C HAYYHO-HCCIIEI0BATEIbCKON
JESTEIIbHOCTBIO;

— pa3BUTHE OPUEHTALIMU M YCTAHOBKHM HAa KaU€CTBEHHOE OCBOECHHE 00pa30BaTeNbHOI
POTPaMMBI;

— pa3BUTHE HABBIKOB CAMOOpPraHU3aLNN;

— ¢opMUPOBAaHUE CAMOCTOSTEIILHOCTH MBIIIEHUS, CIIOCOOHOCTH K CaMOPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO U CAMOpPEaIN3allnu;

— BBIPa0OTKA HaBBIKOB 3(PPEKTUBHOI caMOCTOATENBHOI MPO(heCCHOHABHON TEOPETUUECKOIA,
MPaKTUYECKON U yueOHO-HCCIIeIOBATEIHCKON ACATEIHHOCTH.

IMoaroroBka k jeknuu. KauecTBo 0cBOCHUs CONIEPKaHUS KOHKPETHOW JUCIUILTAHBI
IPSIMO 3aBHCHUT OT TOT0, HACKOJIBKO CTY/IEHT caM, 0€3 BHELIHETO MPUHYKICHUS GOpMUPYET Y
ceOst YCTaHOBKY Ha MOJyYeHUE HA JICKIIUIX HOBBIX 3HAHUH, TOTIOTHSIONINX y)KE UMEIOIIHECS 110
JTaHHOW JucuuIinHe. BpeMs Ha MOArOTOBKY CTY/IEHTOB K ABYX4acOBOM JIEKIIMU IO HOPMATHBAM
cocrapisgeT He MeHee 0,2 Jaca.

IloaroroBka k mpakTHyeckoMy 3aHATHIO. [I0Ar0OTOBKA K MPAaKTUYECKOMY 3aHSATHIO
BKITIOUAET CIEAYIONIUE JIEMEHTBI CAMOCTOSTENILHOMN NeATeIbHOCTH: YeTKOE TPEICTABICHUE
LeJIH U 337134 €ro IPOBEJCHUS; BbIJIEJICHHE HAaBBIKOB YMCTBEHHOM, aHaTUTHYECKO, Hay4dHOI
NEeSTENILHOCTH, KOTOPBIE CTAHYT PE3yIbTAaTOM MpeCTosMIei paboThl. BripaboTka HaBBIKOB
OCYIIIECTBIISIETCS C MOMOILBIO MOTY4YeHUs HOBOM HH(OpMannu 00 n3ydaeMbIX Mpoleccax U ¢
MOMOIIBIO 3HAHUS O TOM, B KAKOW CTENEHU B IAHHOE BPEMSI CTYJCHT BIIAJICeT METOIaMHU
HCCJIEIOBATEIbCKOM 1eATEIbHOCTH, KOTOPHIMU OH CTaHET IM0JIb30BAThCs Ha IPAKTHUYECKOM
3aHsTHA. [I0ATOTOBKA K MPAKTUYECKOMY 3aHSTUIO HEPEIKO TpeOyeT moadopa Marepuara,
JTAHHBIX U CIIEHUANbHBIX HCTOYHUKOB, C KOTOPBIMH MPEACTOUT yueOHas paboTa. CTyaeHTbI
JOJIKHBI IOMa TIOJITOTOBUTH K 3aHATHIO 3—4 npumepa GOpMYIUPOBKU TEMbI UCCIICAOBAHUS,
MPEJICTABICHHOTO B MOHOTpaUsX, HAYYHBIX CTaThsX, OTUETaX. 3aTeM OHH CaMOCTOSITEIbHO
OCYIIECTBIISIOT MOMCK COOTBETCTBYIONIUX HCTOYHUKOB, OTIPEICIISIOT aKTYaIbHOCTh
KOHKPETHOT'O UCCIIEIOBAHMS MPOLIECCOB U SIBICHUMN, BBIIEISIOT OCHOBHBIE CIIOCOOBI
JIOKA3aTeNbCTBA aBTOPAMHU HAYyYHBIX Pa0OT IIEHHOCTH TOTO, YeM OHU 3aHUMAIOTCs. B xome
CaMoro MPaKkTUYECKOr0 3aHITHSI CTYIEHTHI CHavalla IPeCTaBISAIOT HaliIeHHbIE MU BapUaHThI
(GOpPMYITUPOBKY aKTyaTbHOCTU UCCIIEIOBAHMS, 00CYKIAI0T UX U 0OOCHOBBIBAIOT CBOE MHEHHUE O
HaWIy4llleM BapuaHTte. Bpemst Ha MOAroTOBKY K MPAKTUUYECKOMY 3aHATHIO IO HOpMaTHUBaM
cocrasisgeT He McHee 0,2 Jaca.

IloaroroBka k ceMuHapckoMy 3aHATHIO. CaMOCTOSITENIbHAS [TOATOTOBKA K CEMUHAPY
HaIpaBlieHa: Ha PA3BUTHE CIOCOOHOCTHU K YTCHUIO HAYYHOUH M UHOM TUTEPATyphI; HA TTOUCK
JOTIOTHUTEILHOU MH(pOpMaInu, MO3BOJSIONIEH ITy0ke pa3o0paThcsi B HEKOTOPBIX BOIIPOcax; Ha
BBIJICJIEHHUE NP padoTe ¢ pa3HbIMU UCTOUHUKAMHU HEOOXO0IMMO HH(pOpMaIH, KOTOpas
TpeOyeTcs JUIsl MOJIHOTO OTBETA Ha BOMPOCHI TJIaHA CEMHUHAPCKOT0 3aHATHUS; Ha BEIPAOOTKY
YMEHHsI PAaBUIIHHO BHIMMCHIBATH BHICKA3bIBAaHUS aBTOPOB U3 UMEIOIINUXCS HCTOYHUKOB
uHpopmaruu, opopMIIATh UX TI0 OMOIHOrpadUIECKUM HOpMaM; Ha Pa3BUTHE YMEHUS
OCYIIECTBIISITH aHAJIN3 BHIOPAHHBIX HCTOYHUKOB MH(POPMAITUH; HA MOATOTOBKY COOCTBEHHOTO
BBICTYIUICHHUS 10 00CYX/1aeMbIM BolpocaM; Ha (OpMHUPOBAHKE HABbIKA OTIEPATUBHOTO
pearupoBaHus Ha pa3HbIe MHEHUS, KOTOPBIE MOT'YT BO3HUKAThH MTPH OOCYKICHUU TEX WIIH UHBIX
Hay4YHBIX TpobsieM. BpeMst Ha MOATOTOBKY K CEMUHApy 110 HOpMAaTHBaM COCTaBJISIET HE MEHEe
0,2 gaca.

IMoaroroBka K KOLUIOKBUYMY. KOJIJTOKBHYM TIpEeICTaBISIET COOOM KOJIJIEKTHBHOE
o0cCyXx/ieHue pa3zena TUCIHUIIMHBI HA OCHOBE CAaMOCTOSATEILHOTO N3YYEHUS 3TOTO pasjesa
ctyneHTamu. [IonrotoBka Kk TaHHOMY BUAY y4€OHBIX 3aHATHI OCYIIECTBIISIETCS B CIIEIYIOIIEM
nopsinke. [IpernomaBarens gaeT CUCOK BOIIPOCOB, OTBETHI HA KOTOPBIE CIIEYET MOIYUUTh IPH
M3YYEHUU OMPEEIIEHHOTO MEePEUHs HayUYHbIX HCTOYHUKOB. CTy/IeHTaM BO BHEAyIUTOPHOE
BpeMsl HEOOXOAMMO IIPOYHUTAThH CIEIHABHYIO JINTEPATYPY, BHIIIUCATH U3 HEE OTBETHI Ha
BOIPOCHI, KOTOpbIE OYAYyT 00CYKIaThCsl HA KOJUIOKBUYME, MBICIIEHHO CQOPMYIUPOBATH CBOE



MHEHHE 10 KaXJA0MY U3 BOIIPOCOB, KOTOPOE OHU BBICKA)XKYT Ha 3aHATHHU. BpeMms Ha MOATOTOBKY K
KOJJIOKBUYMY IO HOPMAaTHBaM cocTaBJisieT He MeHee 0,2 yaca.

IToaroroBka Kk KOHTPOJILHOI padore. KoHTposbHAs paboTa Ha3HAYAETCS TOCHe
M3Yy4YeHUS ONPEIETICHHOTO pa3ena (pa3ieioB) TUCIUILIMHEI U MPECTaBIsIeT cOO0M
COBOKYITHOCTb Pa3BEpPHYTHIX IMCbMEHHBIX OTBETOB CTYACHTOB Ha BOIIPOCHI, KOTOPHIE OHU
3apaHee MOJIy4aloT OT npemnojaBarens. CaMocTosITebHas OArOTOBKA K KOHTPOJIbHOM paboTte
BKJTIIOYAET B c€0sl: — M3Yy4EHUE KOHCIEKTOB JICKIIUH, paCKPHIBAIOIINX MaTepuall, 3HaHHUE
KOTOPOTO NMPOBEPSAETCS KOHTPOIbHON paboTOoll; MOBTOpEHHE y4eOHOr0 MaTepuasa, MoJy4eHHOTO
MPHU MOJITOTOBKE K CEMUHAPCKUM, MPAKTUYECKUM 3aHITUSM U BO BPEMS UX MPOBEICHUS;
U3Yy4EHHUE JOTMOIHUTEIbHON JIUTEPATYpPhl, B KOTOPOH KOHKPETU3UPYETCS COACpPKAHHE
IPOBEPSEMBIX 3HAHUI; COCTABICHHE B MBICIICHHON (hOpME OTBETOB Ha MTOCTABJICHHBIC B
KOHTPOJIbHOM paboTe BOMPOCHL; (GOPMHUPOBAHHE IICUXOJOTHYECKON YCTAHOBKH Ha YCIIEITHOE
BBITIOJIHEHHE BCEX 3aJlaHuii. BpeMsi Ha MOATOTOBKY K KOHTPOJIBHOM paboTe 10 HOpMaTHBaM
COCTAaBJISIET 2 Yaca.

IToaroroBka k 3a4ery. CaMoCTOATENbHAS OArOTOBKA K 3a4ETY J0JKHA
OCYIIECTBIISITHCSL B TeUEHHUE Bcero cemectpa. [1oAroToBka BKIIIOYAET CeIyIOUIIe IeHCTBUS:
MEePEUUTATh BCE JIEKIUH, a TAKKE MaTepUaJIbl, KOTOPbIE TOTOBHIIUCH K CEMUHAPCKUM U
MPAKTUYECKUM 3aHSITHSIM B T€UEHHE CEMECTPa, COOTHECTH 3Ty HH(OPMALIHIO ¢ BOIIPOCaMH,
KOTOpBIE JaHbI K 3a4€Ty, €CIIU MH(OPMAIIMK HEAOCTATOYHO, OTBETHI HAXOIAT B MPEII0KEHHOM
npernojaBarenieM Iuteparype. Pekomenayercs nenaTh KpaTkue 3anuc. Bpems Ha moAroToBKy K
3a4eTy 110 HOPMATHBAM COCTABJIET HE MEHEE 4 4acoB.

IMoaroroBka Kk 3x3ameny. CamocTosITeNIbHAS MOATOTOBKA K SK3aMEHY CXO0XKa ¢
MOJTOTOBKOM K 3a4eTy, 0coOeHHO ecnu oH AuddepenunpoBannbii. Ho 00beM yaeOHOTOo
MaTepuaia, KOTOPbI Hy>KHO BOCCTAaHOBUTH B AMSTH K 3K3aMEHY, BHOBb OCMBICIIUTh U TIOHATb,
3HAYUTEIBHO OOJIBIIIE, TOATOMY TpedyeTcs OObIle BpEMEHH U YMCTBEHHBIX YCHIIMNA. BaxkHo
c(hopMHPOBATh LIETOCTHOE MTPEICTABICHHUE O COACPKAHUHU OTBETA Ha KaXKIblii BOITPOC, UTO
MpeAnoaraeT 3HaHue Pa3HbIX HAYYHBIX TPAKTOBOK CYIIHOCTH TOTO WJIA MHOTO SIBJICHUS,
mpolecca, yMeHHe pacKpbiBaTh (DaKTOPbI, OMPEAESIONINe UX TPOTUBOPEUUBOCTh, 3HAHUE UMEH
YUYEHBIX, U3YyUaBIIUX 00Cyxaaemyto npobiemy. HeoOxoaumo Takke npuBecTd HHPOPMALIUIO O
MaTepuaniax YMIUPUYECKUX UCCIIEI0BAaHUM, UTO YKa3bIBaeT Ha BCECTOPOHHIOIO MTOATOTOBKY
CTYJEHTa K 3K3aMeHy. BpeMms Ha MOATOTOBKY K 3K3aMEHY 10 HOPMAaTHBAM COCTaBJIsIeT 36 4acoB
TSl 6aKagaBpoB.

B ®BI'OY BO «UI'Y» opraHu3aiusi CaMOCTOSITEIbHON padOThI CTYIEHTOB
pernamenTupyercs [lonoxeHrnemM o caMOCTOSITENLHOM paboTe CTYACHTOB, IPUHATHIM Y YEHBIM
coseroMm UI'Y 22 utons 2012 r.

5. YYHEBHO-METOJUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHUE
JANCHUITINHBI

5.1. JIutepartypa, 6236l JaHHBIX, THGOPMALHMOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. Penpkun I1. 1. MukpoxonTposepsl Atmel apxurekrypst AVR32 cemetictBa AT32UC3

[Tekct] : pykoBomcTBO mosib3oBarens / . - M. : Texnocdepa, 2010. - 782 c. : un. + 1 371. omr.
muck (DVD-ROM). - (Mup snexTpoHukn). - bubnmorp.: c. 782

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHbBI

6.1. YueOHas1 ayiuTOpUs 1S POBEACHUSA:



— 3aHATHUH JICKLIMOHHOTO THUIIA,

— 3aHATUH CEMUHAPCKOTO (TIPAKTUYECKOTO) THTIA,

— IPYIIOBBIX M UHAMBHYATbHBIX KOHCYJIbTAIIHH,

— TEKYILEro KOHTPOJISl ¥ IPOMEKYTOUHON aTTEeCTALUH.

OcHaiuenue:

VYyebHast ayIMTOpHsl, yKOMIUIEKTOBaHHAs CIIELIUAIU3UPOBAHHON MEOEIbIO U TEXHUYECKUMU
CpeAcTBaMu O0YYeHHUs, CIyKAIUMU JUTS IPEeICTaBIeHHs yaeOHOH nHpopMaru 60JbIIoi ay-
JUTOPHUH, JUISl TPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA, TPAKTUYECKUX 3aHATHH (CEMUHAPCKOTO
THUIIA), KyPCOBOTO MPOEKTUPOBAHMSI (BBIITOJHEHHS KYPCOBBIX padoT), IPYNIOBBIX U WHAUBUTY-
QJIBHBIX KOHCYJbTALUMN, TEKYILEro KOHTPOJISI U IPOMEXYTOUHON aTTecTauuu. st mpoBeaeHus
3aHATUH JEKIIMOHHOTO THITa 00yYarOIIUMCS MPEAIaraloTcsi HAOOPHI IEMOHCTPALMOHHOTO 000-
pYIOBaHUsA M y4eOHO-HAIIIAHBIE TOCOOMsI, 00eCTIeUMBaIOINE TEMAaTHUECKUE UILTIOCTPALIUH.
6.2. Ilomermenust 111 CAMOCTOSITEIbHON PadoThl 00y4aIOLIUXCH.

OcHalenue:

[Tomernenus st CaMOCTOSATENFHON PabOThI 00yUAIOIINXCsI, OCHAIIEHHBIE YueOHOI MeOenblo.
PaGoune mecta oOyuarommxcst 000pyI0BaHbl KOMITBIOTEPHOM TEXHUKOU U TTOAKITIOYEHBI B JIO-
KaJIbHYIO BBIYMCIUTEIBHYIO CETh, B T.4. C UCIIOJb30BaHHeM OecripoBoiHOoro Wi-Fi moakiroue-
HUS, C BO3MOXHOCTBIO BBIX0/1a B TJ100aJIbHYIO CeTh VIHTEpHET U C JOCTYIIOM B 2JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BATENbHYIO CPENy.

6.3. [IporpamMmmHoOe obecniedeHue

[punoxenue ans urenus PDF-daiinos, Opaysep a1 mpocMoTpa HHTEPHET KOHTEHTA, MPHUIIOXKe-
Hue st co3panus PDF-gaiinos.

7. OHEHOYHBIE MATEPHAJIBL V151 TEKYIIEI'O KOHTPOJIA X
MMPOMEXYTOYHOU ATTECTALIUU

7.1. OnleHOYHBIE CPeACTBA ISl IPOMEKYTOYHON aTTeCTAlNM
Cnucok BONPOCOB AJIsl IPOMEKYTOYHOM aTTeCTAlUM:

. [lonsatne MHGpopManimoHHO-YIIPaBIISIONICH CHCTEMBI.

. Onpenenenue cucTeMbl pealbHOTO BpeMeHU. Kinaccupukanuy cucteM peasbHOTO BpEMEHH.
. OyHKIMS 3HAYUMOCTH pe3yibTata. O600ImeHHas Moaelb QYHKIIUU 3HAYUMOCTH.

. Apxutektypsl annapaTHoro obecrieuenusi CPB.

. Onepannonnsie cuctemsl PB. Mukposiaepusie apxutektypsl. Ocooernocta OC PB.

. XapaKTEepUCTUKH SA3BIKOB U CHCTEM ITporpamMmmupoBanus st CPB.

. Meroast npoektupoBanusi CPB. V-o0pa3Hast Moziens pa3paboTKH BCTPOSHHBIX CHCTEM.

. TexHonoruM ynajaeHHO! OTIAAKU IporpaMM U cpeacTsa otiaaaxu, JTAG.

. Apxutektypa ®on-Heiimana (Pon-1ly3e) u ['apBapackas apxutekTypa. MUKPOKOHTPOJLIEPHI.
10. MukpokoHTposuiepbl. OCOOEHHOCTH MUKPOKOHTPOJUIEPOB KaK BEIUUCIUTEIEHOW CUCTEMBI.
11. Tlepudepuitabie naTEpdEIcH MUKPOKOHTpOJIEPOB. KomupoBanue curHaios.

12. O6mue ocobennoctu onepaunonubix cucteM PB. OxapakrepuzoBars OC DOS, QNX,
VxWorks, Windows NT, Windows CE, RTLinux, FreeRTOS.

13. IlonsATHE TpoILECCa M TOTOKA MCIIOJIHEHUS (HUTH). Pecypcbl mpoliecca U HUTH.

14. CocrostHue mpoliecca/3anaqun/moToka. MHOT03a1a4HOCTb.

15. Peanuzauus nepexntouenus 3anad B FreeRTOS.

16. Ynpasnenue npeprlBaHUsIMUA B MHOT'033JJAYHON CUCTEME.

17. BelTecHsto1as ¥ KapycelbHasi MHOI033Ja4YHOCTb.

18. Pactipenenenue pecypco B OC. DaiinoBas cuctema.

19. O6meH uHdpopManueil Mexay MpoleccaMu: NOTOKH JTaHHBIX (pipe), cooOmeHuii (messages),
obmas maMsTh (shmem, memmap).
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20. Cranpapt POSIX: onpenenenue, Bepcuu U pasaeisl..

21. CuHXpoHH3aIHs UCIIOTHEHUS TPOLIECCOB: ceMa(ophl, KpUTHUECKHUE CEKLIUU, Oaphephbl, TOUKU
paHzaeBy.

22. IlTaHupOBIIMKH MPOLIECCOB. Y TUIIM3AIUA MPOLIeCcCcopa.

23. IInanupoBKa MPOLIECCOPHOIO BPEMEHH HAa OCHOBE PACIIpeIeICHHs BPEMEHH 110
PUOPUTETAM.

24. IInaHupoBKa MpPOLECCOB HA OCHOBE KPUTUYECKOTO BPEMEHU MCIIOJIHEHMSI IPOLIECCOB.
25. KoMOnHUpOBaHWE TIJIAHUPOBIIIUKOB.

26. uBepcus npuopuTeTOB npouecca. Hacnenosanue npuopurera.

27. A3wiku nporpammupoBanus JAVA, FORTH, ADA, ASSEMBLER.

28. Oneparopsl si3b1ka ADA 17151 moaiep Ky dncen ¢ pUKCUpOBaHHON 3amsTOM.

29. ADA. Hacnenosanue tunos, noatunsl. [loaaepxka MHOT03a1a4HOCTH.

30. ATpuOyTHI S3BIKOBBIX CTPYKTYD B si3bike C 11t moanepxku He-DoH-HeltmaHoBCKuX
ApPXUTEKTYP..

31. Bpems, CTpyKTypbl JaHHBIX JJIs IPEJICTABICHNSI BPEMEHHU.

32. TakTOBBIE TEHEPATOPHI, CHETYNKN UHCTPYKIIMH MTpoIieccopa.

33. U3mepenue BpeMeHH npoleccopa, mpoiiecca. PeansHoe Bpemsi. U3mepenne BpeMeH!
BBITMIOJTHEHUS! IPOTPAMMBI.

34. 3apepxku u TaitmayTsl, watchdog. Opranu3zarys nepuoAnYecKUX COOBITHH.

35. ToyHOCTh U3MEpEHHUs BpeMeHH. BpeMst peakuuu.

36. Ananu3 BeposaTHOCTH 0TKa3a CPB. AHanu3 HageKHOCTH, 00IIHE TTOHSTHSL. .

37. Cpena mukpokonTposuiepoB (Controller Area Network, CAN). Apxurtekrypa
pacnpeesIeHHOM cpeibl MUKPOKOHTPOJUIEPOB.

38. Jlormueckuii ypoBenb CAN, TOMHHAHTHBIC U PEIlECCUBHBIEC OMTHI. CXeMOTEXHUKA
(U3UIECKOro ypoBHs.

39. Ilakers! nepenaun undopmarmu B CAN.

40. ITporoxon RTP (Real-time Transport Protocol). Peanu3zarus mpoTokona u CTpykTypa makera.
MynpTUTOUYEUHAs MapuIpyTU3anus multicast B ceTsX nmepenayv MyJIbTUMEIUNHBIX TaHHBIX.



