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1. llesu u 3212494 AU CIUILIHHBI

1. Ileny IUCUMIUIMHBI OXBATBHIBAIOT Pl TEMAaTUYECKUX HAIIPABICHUN, KOTOPBIE
(GOpMUPYIOT y CTYAEHTOB 3HAHUS MIPUHIIMIIOB TOCTPOCHUS U (PyHKIIMOHUPOBAHUS
IPOTrPaMMHBIX CPEACTB CUCTEM PEAIBHOTO BPEMEHHU, YMEHUS U HABBIKH
IPOrpaMMMPOBAHUS ITPUKIIAIHBIX IPOTPAMM PEATbHOTO BPEMEHU ISl IEPCOHABHBIX
OBM knacca IBMPC. 2. 3apaun nucuumiussl: 1). 3ydyeHne npuHLIKIIOB TOCTPOSHUS U
(YHKIMOHUPOBAHUS MHOT03a/Ia4HbIX onepanoHHbIX cpel CPB, 3HaHue BHyTpeHHen
OpraHu3alllu, MOJIb30BATEIHLCKOTO U MPOTPaMMHOI0 MHTEpdeiica onepanoOHHON CUCTEMbI
QNX 1 TexHUKHU pa3pabOTKU CUCTEMHBIX U MPUKIATHBIX IPOrPAMM PEaIbHOTO BPEMEHU B
cucreme QNX. 2). @DopMupoBaHUE YMEHUM MOJIb30BATHCS MHOTOIIOTOYHOM OpraHu3aiuen
BBIYMCIIUTEIBHOTO IIPOLIECCA, MEXaHU3MaMU CUHXPOHU3ALUH, AUCIIETYEPU3ALINU U
yHpaBjieHHs IPOTrPAMMHBIMU TOTOKAMH, BKJIFOUAIOIIUMHU B c€0sl Cpe/iCTBa CO3/IaHus,
YHUUTOXECHUS U JUHAMHUYECKOTO U3MEHEHHUs aTpuOyToB. 3). OCBO€HHE HABBIKOB PabOTHI C
MI0JIb30BaTEIHLCKAM U MTPOTPaMMHBIM HHTepdeiicamu onepannoHHoM cuctemMbl QNX u
pa3paboTKu CHCTEMHOTO U MPUKIagHOTOo porpamMMupoBanusa B QNX Neutrino. 3. 3HaHus:
OPUHIMIIOB NOCTPOEHUS U (PyHKIMOHUPOBAHUS MHOT03aJauHbIX ONEPALIMOHHBIX CPEN
CPB; BHyTpeHHEH OpraHu3aiiy, Mojib30BaTeIbCKOTO U IPOrpaMMHOI0 UHTEpdeiica
onepauroHHO# cuctemMbl QNX U TEXHUKU pa3padOTKH CUCTEMHBIX M MPUKIIAIHBIX
nporpaMm peajibHOro BpemeHu B cucteme QNX. 4. YMeHus noJIb30BaThCs
MHOT'OIIOTOYHOM OpraHU3alUe BEIYUCIUTEIBHOIO MPOLECCa, MEXaHU3MAMHU
CUHXPOHM3ALINH, TUCIIETYEPUIALINY U YIIPABICHHUS TPOTPAMMHBIMHU OTOKAMH,
BKJTFOUAIOIIMMHU B c€0s1 CPe/ICTBA CO3/]aHuUsl, YHUUTOKEHUS U JUHAMUYECKOTO U3MEHEHUS
arpuOyToB. 5. HaBbIkH pabOTHI C MOIK30BATEILCKUM U TIPOTPAMMHBIM UHTEphericaMmu
onepannoHHo# cuctembl QNX 1 pa3pabOTKH CUCTEMHOTO U MPUKIIATHOTO
nporpammupoBanust B QNXNeutrino.

Kparkoe cogepkanue TUCHUIIIMHBI

[enu AMCHMIUIMHBI OXBATHIBAIOT PsiJl TEMATUUECKUX HAMPABICHUHN, KOTOPbIE OPMUPYIOT
y CTYJIEHTOB 3HAHUS MPUHIIUIIOB TOCTPOCHUS ¥ (PYHKIIMOHUPOBAHUS TPOTPAMMHBIX
CPECTB CUCTEM PEAIbHOTO BPEMEHU U HABBIKU MPOTPAMMUPOBAHUS TPUKIIATHBIX
IporpaMm peajibHoro BpemeHu Jyisi nepcoHanbubix OBM knacca IBM PC. Uznaratorcs
BOIIPOCHI MHOTOIIOTOYHOM OpraHu3alus BbIYUCIUTEIBHOIO MPoIecca, MEXaHU3Mbl
CUHXPOHM3AIINH, TUCTIETYEPU3ALINU U YTIPABICHUS TPOrPAMMHBIMU O TOKAMU
,BKITFOUAIOIIMMU B C€0sI CPEICTBA CO3/IaHUS, YHUUTOXKCHUS U TMHAMUYECKOTO U3MEHEHUS
arpudyToB. M3yuaercs QNX Neutrino, 11eJieBbIM Ha3HAYEHUEM KOTOPOTO SIBJISIETCS
peanuzanys CUCTEM YIPABICHUS JUIs ITMPOKOTO Kpyra TEXHOJIOTUUECKUX TMTPUIIOKEHUH,
HauMHasi ¢ HeOOJIBIINX BCTPOCHHBIX CUCTEM C OIPAaHUYEHHBIMHU pECypcaMu U 3aKaHYMBast
KPYIHBIMU PaclpeAeI€HHBIMU BEIYMCIUTEIBHBIMU CPEAAMU.

2. Komnerenuu odyuyawierocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIIMHBI

[TnanupyemMble pe3yabTaThl OCBOCHUS [Mnanupyemblie pe3yabTaThl
OII BO (xommnieTeH1un) 00y4YeHHUs 10 AUCITUTUIHHE

OIIK-11 CnocobeH noHMMAaTh NPUHLHUIIEL paObOThl |3HAET: MPUHLMIIBI U apXUTEKTYPHBIX PELLIEHUS
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUN U [COBPEMEHHBIX CUCTEM PEaIbHOTO BPEMEHH;
MCIOJIb30BaTh WX JUIsl pELICHUs 3a/1a4 METOAMKH BBIIIOJIHEHUS TapaJuIeIbHbIX BHIYUCICHUN




npodeccHOHANBHOMN IeITeThHOCTH

1 COBMECTHOTI'O MCII0JI30BAaHUsI BBIUUCIUTEIBHBIX
PECYpPCOB B CHCTEMAaX PEajJbHOTO BPEMEHU
(MBIOTEKCHI, ceMa(OpHl U T.11.) COBPEMEHHBIE
BcTpanBaeMble OC MUKPOKOHTPOJIEPHOTO YPOBHS
(FreeRTOS u ananoruunbie) COBpeMEHHbBIE
ONEPALMOHHBIE CUCTEMbI BEPXHETO YPOBHS
(IepcoHabHBIN KOMIIBIOTEDP, CEPBEP) € AApaMu
PKECTKOTO M MSTKOTO peanbHoro BpemeHu (QNX,
Ubuntu ¢ sgpom RealTimeKernel)

'YMeeT: BBINONHATh IPOrPAMMHUPOBAHNE
MUKPOKOHTPOJIJIEPHBIX CPEJICTB C IPUMEHEHUEM
MIPOTrPaMMHBIX PEIICHUI peaIbHOI0 BPEMEHU;
pa3pabaTbIBaTh AITOPUTMBI M IPOrPaMMHOE
oOecrieueHne i BBITIOJTHEHUS TapaljieIbHbBIX
BBIUMCJIEHUH B ONIEPALIMOHHBIX CUCTEMAX PEAJIBHOTO
BPEMEHHU

lMeeT MpakTUYeCKUN OIBIT: pa3BEPThIBAHUS U
IPOrpaMMHUPOBAHUS CUCTEM PEATBHOIO BPEMEHH B
MHCTPYMEHTAIBHBIX Cpeax pa3paboTKu
MUKPOKOHTPOJJIEPHOTO YPOBHS Pa3BEPTHIBAHUS U
[IPOrpaMMUPOBAHUs CUCTEM PEATBHOIO BPEMEHH

U151 apXUTEKTYPHI X86, X64

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUIHH,
BUJIOB paboT y4eOHOro MiaHa

[TepeueHb MOCTEMYIONIMX AUCIIATLINH,
BUJIOB paboT

Her

1.0.31 [IpoekTHas neqaTeIbHOCTb,
1.0.18 MonenupoBaHue CUCTEM yIPABICHUS

Tpe6OBaHI/I$I K «BXOIHBIM» 3HAHUAM, YMCHUAM, HABbIKAM CTYIACHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[aHHOI\/JI JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

MPEAIECTBYOMNUX TUCITUTIINH:
Her

4. O0béM 1 BUABI y4eOHOI padoThI

OO0mast TpyA0€eMKOCTh JUCUUILIUHBI cOCTaBIsET 4 3.€., 144 4., 74,5 4. KOHTaKTHOUN
paboThHI C MPUMEHEHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHbBIX TEXHOJIOTUN

Pacnpenenenue no cemectpam
N Bcero B Jacax
Brn yueonoi padoret 4acoB Homep cemectpa
5
OO6m1ast Tpy10EMKOCTb AUCHUTUINHBI 144 144
Ayoumopmvie 3aHAmMUA: 64 64
Jlexumu (JI) 32 32
[IpakTndeckue 3aHATUS, CEMUHAPBI U (UJIM) APYTHE BUIBI
ayuTOpHbIX 3aHsaTHi (I13) 32 32
JlaGoparopHbie paboTs! (JIP) 0 0




Camocmosmenvuas paboma (CPC) 69,5 69,5
PaGora ¢ ucToUHMKaMHU B AIIEKTPOHHOM M [I€4aTHOM BUJIE, B 75 75
cetu IHTEpHET.
[ToaroroBka Kk MpakKTUYECKUM 3aHATHIM 25 25
[lonroToBka K 3K3aMeHY 19,5 19.5
KoHcynpranyuy u npoMeKyTo4Hast aTTeCcTalus 10,5 10,5
By koHTpos (3a4eT, qud.3a4et, IK3aMeH) - JK3aMeH

5. ConeprkaHue TUCHMIIIMHBI

OObeM ayTUTOPHBIX 3aHITHI
pasjfena HaumenoBanue pa3nenoB AUCIUIUIMHBI 10 BUJIaM B 4acax
Bcero J| 13 | JIP
1 BBC,Z[CH%C. Opranuzanys ¥ NpUHIUIBI TIOCTPOEHUS ONepa 3 4l 4 0
[IMOHHOM Cpeibl CUCTEMbI PEaIbHOTO BPEMEHU
2 [Beenenue B QNX. MHorormosb30Barenbckas 3aiura. 8 4| 4 0
3 |Apxurektypa QNX 8 41 4 0
4  [MexnponeccHble KoMMyHUKa QNX 8 4 4 0
5 |llognepxxka peanpbHOro BpemeHu B QNX 8 41 4 0
6 VYnpasnenue nporpammuasiMu nporieccamu B QNX. Yipasiienue 3 4 4 0
[IPOCTPAHCTBOM MMEH.
7 Opranuzanus (aitnoseix cucrem B QNX. Vipasienue 3 0
CHMBOJIBHBIMH yCTpoiicTBaMu B cucteme QNX.
8 |CeteBas opranuzanus B oneparuoHHON cucteMeQNX. 8 0
5.1. Jlekuuu
Ne Ne Kox-
HanmMeHnoBaHue Ui KpaTKoe coAepKaHue JEKIIMOHHOTO 3aHATHS BO
NeKIUU|pas3aesa
4acoB
Beenenune. Opranusanys 1 NPUHLIMIIBI IOCTPOCHUS ONIEPALlMOHHOMN Cpebl
CHUCTEMBI peajbHOTO BpeMeHHU. [loHATHE “peXrM peasbHOro BpeMEH!
BBIYMCIIUTENbHOM cucTeMbl. [loHATHE ~ccTeMa peallbHOTO BpeMEHN .
Oco0eHHOCTH CHUCTEM pealibHOro BpeMeHH. [Ipumepsl cucteM peaibHOTO
BpEMEHHU. ABTOMaTU3UPOBAaHHAS CUCTEMA YNPABICHHS TEXHOJIOTMUYECKUM
nporeccoM. Cuctema ornepaTuBHOIO KOHTPOJIS U JUATHOCTUKU COCTOSTHUS
1 | [CIOHOIO TeXHHIECKOro 00beKTa. ApXUTEKTYpa MPOTPAMMHBIX CPE/ICTB CHCTEM 4
peanbHOro BpeMeHU. PexxuMbl peaqbHOro BpeMeHH. TpeboBaHus, MpeabsBlsieMble
K cucteme peanbHoro Bpemenu (CPB). [IpuHiuns! nocTpoeHust MyJabTH3a1a4HON
ONEPALMOHHOM CpeJibl peaIbHOrO BpeMeHU. OyHKIMOHAIbHAs CTPYKTYpa
nporpaMMHbIX cpeactB CPB. 3agaun ynpasneHus npoueccaMuu U pecypcamu B
onepanronHoi cpene CPB. O630p onepannoHHBIX CHCTEM PEaJbHOTO BPEMEHHU.
O030p UHCTPYMEHTAIBHBIX CPEICTB pa3padOTKH IPOrPaMMHOT0 00€CTIEUEHMSI
CPB.
Brenenne B QNX. MHoronosib30BarenbCckas 3anura XapakTepuCTUKU U
BO3MOYKHOCTH onepaulnoHHOM cucteMbl QNX. CucTeMHbIE IPOLIECCHI.
[Ipuknagaeie mporecchl  MoToku. CucteMmuble GyHKIMA. [IpaiflBepbl BHEITHUX
ycTpoiicTB. Okpyxenue npouecca. Marepnperarop komang SHELL. Cuctemusbie
2 2 |yrwuThel. CereBas noaaepkka. CTpykTypa onepalmoOHHON CUCTEMBI. 4

ABTopu3zanus gocryna. basel nanusix B cucreMe 3auutsbl QNX. [IpaBa nocryna.
Kon 3amute! ¢aiina. [IpuBmiernpoBaHHbIN MMOJIB30BaTENb. DPHEKTHBHBIC U
peasibHble UIEHTH(PUKATOPBI. Y TWINTHI YIIpaBiaeHHus 10cTynoM. CUCTeMHBbIe

BBI30BBI IS YIPaBIeHHs MpaBoM Joctyna. KoHTposib akTHBHOCTH MOJIb30BaTEIeH




u niporieccoB. Tumbl ¢aiinos B QNX.

Apxutekrypa QNX Muxposiipo QNX u ero ¢pynkuun. CUCTEMHbIE CITYKOBI.
O6bexThl MUKpOsiipa. [IOHATHE «ITPOrPaMMHBIM MOTOK» M «IIPOrPaMMHBIH
nporecc» B QNX. OCHOBHbBIE COCTOSTHHS TOTOKOB. ATPUOYTHI TPOTPaMMHBIX
moTOKOB. [IpnopureTsl motokoB. Jlucnerueprsanys NOTOKOB. JKU3HEHHBIA [IUKIT
MOTOKOB. YnpaBieHnue norokamu. Ciayx0a CHHXpOHU3ALUHU TPOTPAMMHBIX
MOTOKOB. [IyibI MOTOKOB.

MexxnpoueccHble kommyHukannu QNX MesxkmpolieccHble KOMMYHHUKAIIUU C
nomolbio coobmenuii. Kanansl u coenuaenus. CHHXpOHM3a1Ks IPOLIECCOB MPH
nepechuike cooommennii. CoOCTOSHUS MPOIIECCOB TIPH MEPECHIIKE COOOIICHUH.
CuctemHble (QyHKIMU AT IEPECBUIKH COOOIEeHHH. BekTopHbIE cOO0IeH s .
MHOTOIIAroBhIi 0OMEH COOOIICHUAMU. MEXIPOIIECCHBIE KOMMYHUKAIIUH C
MOMOIIbI0 UMITYIbCOB. CHCTEMHBIE (PYHKIIUH, TOAJIEPKUBAIOINE UMITYIIbCHI.
CurHaibl,KaK CpeCcTBa aCHHXPOHHOM CBSI3M MEXIy nporeccamu. [lepenaya u
00paboTka curHanoB. Mepapxuueckuii IpUHIUI 0OMeHa COOOIEHUSIMH.
YBenomiienus o coobiTusx. POSIX ouepenu cooOuienuit. OOMeH JaHHBIMU Yepes
paszenseMyto naMath. Mcnoas3oBaHue nporpaMMHbBIX KaHaioB (pipe) u fifo
(baiioB I MEXIIPOIIECCHOH Tepelauyl TaHHBIX.

[Tonnepxka peanpHOro BpemeHr B QNX CpencTsa NoiepKK1U peajbHOIo
Bpemenu B QNX. BuptyanbHbie Taiimepsl. BpeMeHHas KOppeKIHs 4acoB.
TalimayTbl MUKpOsipa. B3aumopelicTBie 00padoT4rKa MpephIBaHUMA ¢
POTrPaMMHBIM IIPOLIECCOM. 3aJIeprKKa MpephIBaHus. 3a1epKKa AUCIIETYEPU3ALINN.
Coznanmne 00padoTunkoB npepriBanuil. [IporpamMmmupoBanne o0padboTKu
npepbiBaHui. OTKIIIOUeHHEe 00paboTurKa pepbIBaHUi.

VYrpasienue nporpaMMHbIMu miporieccamMu B QNX. YnpasieHue npocTpaHCTBOM
uMmeH. Menemxkep npoueccoB QNX. YipasneHue nporeccamu. ATpuOyThI
rporeccoB. OCHOBHBIE COCTOSIHUS IIPOLIECCOB B MYJIBTU3a1a4HON Cpeie.
YnpaBieHre maMaTeio. Peructpanys numeH. AGCONIOTHBIE M OTHOCUTEIbHBIE
nMeHa. CumBonnueckue npedukcol. [IpoctpancTBo uMeH (haittoBbIX
neckpuntopoB. CumBoIMueckre uMeHa npouecco B QNX. Menemkep ciryx0bl
7100aTbHBIX UMEH.

Opraauszanus daitioBeix cuctem B QNX. YipasieHne CHMBOJIbHBIMU
ycTpoiictBamu B cucteMe QNX. CtpykTypa nucka. Paznensl, KiiroueBble
koMmoHeHTHI pazaen a QNX. JluckoBsie nmoacuctemsbl. CrieninanbHbIe (Dbl
Tunel ¢aitnoB B QNX. MOHTUPYEMOCTb U IEMOHTUPYEMOCTh (PaiiJIOBBIX CHCTEM.
JlokanpHbIe U ynaneHHble JUcku. Kitacchl (halmoBeIX cuCTEM. DIEMEHThI
(aitnoBoit cuctembl: Gaiibl AMPEKTOPUN, MHICKCHBIE JIECKPUIITOPHI,
CUMBOJIMYECKHUE CBA3U. J{muHHbIe uMeHa. MeHemxkep (HaiioBoi CUCTEMBI.
Peanu3anus daitnoBeix cuctem. @aitnosas cuctema DOS. JluarnocTrka ¢aitnoBoii
cuctembl. J[paiiBeps! ycTpoiicTB. Menemxkep ycrpoiicts. MuTepdetic
B3anMoJieiicTBuUs ¢ apaiiBepaMu. [10TOK COOBITHIA B OACHCTEME BBOJIA/BBIBO/IA.
CpencTsa ynpaBiieHus ycTpocTBamMu. Pexxnmbl BBoja/BeiBos1a. KoHburyparus
[1OCJIEI0BATENbHBIX JIMHUM U1 TEPMUHAJIOB U MTOJIb30BaTeiel. basa nanHbIxX
terminfo. AkTuBM3anys TepMUHAIOB. [IceBroTepMUHAIIBI.

CereBast opranu3zanus B onepaiuonHoi cucreme QNX IIporokonst QNet.
Konduryparus cetu. Unentudukarops! y3na. MexnporeccopHbie
KOMMYHHKaluu. BupTyanpHble kaHaiasl. BupryansHble nponeccsl. Menemxep
cetu. HTEpdeiic Mukposapo - menemxep cetu. Ouepenp nepenad. bydep
BUPTyaJIbHOTO KaHana. JpaiiBepsl ceTu. banancupoBka 3arpys3ku.
OTtkazoycroiunBocTh. [T100ambHBIE HMeHa nporieccoB. Ciayx0a ro06anbHBIX UMEH.
Paspernienrie IMEH U JIOKaIU3alys y3JI0BB CETH. YIaJ€HHOE yIpaBiIeHHe
nporneccamu. [Iporpammubie komnoHeHThl QNet. CepBepbl 3arpy3ku u padboune
craniuu. 3arpyska oopaza OC uepes cetb. [InmanupoBanue cetu. Konduryparmms
cepBepa 3arpy3ku upaboueil CTaHIUKN. YCTaHOBKA CETH ¢ HECKOJIIbKMMU
3arpy304HBIMU CEPBEPAMU. YCTAHOBKA CETEM C MHOKECTBEHHBIMH CBS3SIMHM.




Jlnarnoctuka cetu. Pa3paborka cuctem ¢ ucnons3oBanuem QNet. Peanuzanus
creka TCP/IP nporokosnoB. [IpuHIMIBEI pa3pabOTKH pacpeaeICHHBIX
MPOTrPaMMHBIX KOMIUIEKCOB CHCTEM PEaJIbHOTO BPEMEHHU.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI

Ne No Kon-
- 3 HanmeHnoBaHme win KpaTkoe COAEp:KaHUe MPAKTHUECKOTO 3aHATHS, CEMUHApa BO
3aHATUsA[pa3iena
4acoB
1 1 DyHKIIMOHATIbHAS CTPYKTYypa nporpaMmMHubix cpeacTB CPB. 3agaun ynpasnenus 4
MpollecCaMU U pecypcamu B ornepainonHoit cpeae CPB.
2 ) XapakTEepUCTUKU U BO3MOXKHOCTH ONepaliioHHON cucteMbl QNX. 4
WNutepnperarop komang SHELL.
3 3 MeXIpo1ieCCHbIE KOMMYHHUKAIIUN C TIOMOIIBIO COOOIIEHH U C TIOMOIIBIO 4
MMITYJIbCOB.
4 4 |CpencTBa nonJepKKH peanbHoro BpeMeHn B QNX. 4
5 5 |Knmaccel (haiyioBBIX CHCTEM M JIEMEHTHI (PaillIoBON CUCTEMBI. 4
6 6 |YmaseHHOE ynpaBlIeHHE MPOIECCAMHU, TPOrpaMMHBIE KOMITOHEHTHI QNet. 4
7 7 JlpaiiBepsl ycTpoiicTB. Menemxkep ycTpoiicTB. UHTepdeiic B3auMoaencTBus C 4
npaiiepamu. [10TOk COOBITHI B MOICUCTEME BBOJIA/BBIBOAA.
8 8 [Pa3zpaboTka cucteM ¢ ucnonbp3zoBanueMm QNet. 4
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesibHAasi padoTa CTyIeHTAa
Brimonmaenane CPC
Crucok nmurepaTypsl (C yKa3aHHEM Kon-
ITogsunx CPC pas3zenos, as, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
Kazapunos, JI.C. IIporpammupoBanue
CUCTEM peajbHOrO BPEMEHH: KOHCTIEKT
nexuuii / JI.C. Kazapunos, E.A. Kanames. —
Uenssounck: Mznarensckuii ieHtp FOYpl'Y,
2018. — 95 c. banannuH, Anekcanap
PaboTta ¢ UICTOUHHMKAaMHU B JIEKTPOHHOM U [BacunbeBuy OCHOBBI MPOTrpaMMHUPOBAHUS 5 75
[e4aTHOM BUJIE, B ceTu MIHTEpHET. MPUIOKEHHUI peaIbHOr0 BpEMEHU: yueOHoe
nocooue / A. B. bananaun; MuHUCTEPCTBO
HayKH U BbIciiero oopasoBanus Poccuiickoit
®denepanuu, CaMapCcKuil yHUBEPCUTET. —
Camapa: M3znarensctBo Camapckoro
yHUBepcuTeTa, 2023.
Kazapunos, JI.C. [IporpammupoBaHue
CHUCTEM PEaIbHOTO BPEMEHHU: KOHCTIEKT
nexmuii / JI.C. Kazapunos, E.A. Kanames. —
Uensounck: M3narensckuit ieatp FOYplL'Y,
[ToaroToBka K MPaKTUYECKUM 3aHATHIM 2018. — 95 c. bananauH, Anekcanap 5 25
BacuibeBud OCHOBBI IPOrpaMMUPOBaHUS
MPUJIOKEHUI peaIbHOro BpeMEeHU: yueOHoe
noco6ue / A. B. bananaun; MunuctepcTBo
HayKH M BeICIIIET0 00pa3oBaHus Poccuiickoit




®enepanyn, CaMapcKkuil YyHUBEPCUTET. —
Camapa: U3parenbctBo Camapckoro
yHuBepcuteta, 2023.

[lonroroBka K 3K3aMeHy

Kasapunos, JI.C. IIporpammupoBanue
CUCTEM peajbHOr0 BPEMEHU: KOHCIIEKT
nexuuit / JI.C. Kazapunos, E.A. Kanames. —
Uensiounck: N3narensckuii ientp FOYpl'Y,
2018. — 95 c. bananauH, Anekcanap
BacunbeBud OCHOBBI TPOrPaMMHUPOBAHUS
MPUIOKEHUH pealbHOrO BpeMEeHH: yueOHoe
nocobue / A. B. bananaun; Munucrepctso
HayKH U BbIciero oopasoBanus Poccuiickoit
®enepannn, CamapCcKuil yHUBEPCUTET. —
Camapa: N3narensctBo Camapckoro
yHuBepcurera, 2023.
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6. @OoH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHHsI TEKYIero KOHTPOJIsl YCIIeBaAeMOCTH,
MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOEGHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISECTCS B

cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBOW CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIITIXCS.

6.1. KouTpoabusie meponpusitusa (KM)

Ne | Ce-
KM|mectp

Bun
KOHTPOJISI

HasBaunue
KOHTPOJILHOTO
MEPOIPHUATHUS

Makc.

Bec Ooain

[Topsiaox HauncaeHUs 6aTOB

YVuu-
THIBA-

eTCs B
[TA

Texymuit
KOHTPOJIb

[IpakTuueckoe
3anstue "Co3nanue
MPOIIECCOB B

CUCTCMax pCaJIbHOTO

BPCMCHHU Ha OCHOBC
OC QNX"

B coorBeTcTBUM ¢ MeToaukoii bPC.

DK3aMCH|

Texymui
KOHTPOJIb

IIpakTueckoe
sausgtue "Co3nanue
IIOTOKOB B CHCTEMaX
pearbHOTO BpeMEHH!

Ha ocHoBe OC

QNX "

B coorBeTcTBHH ¢ MeToaukoil bPC.

OK3aMCH

Texymmii
KOHTPOJIb

[IpakTnueckoe
3aHATHE
"brokupyromuii
MEXaHHU3M IepeJadn
cooo1ennii B OC
QNX"

B coorBeTcTBUM ¢ MeToaukoii bPC.

OK3aMCH|

Texymui
KOHTPOJIb

[IpakTuueckoe
3ansaTue "Co3nanue
II0JIb30BATEIbCKUX

IIPWIOKEHUM C
Y4ETOM PEAIbHOIO

Bpemenu B OC

QNX"

B coorBeTcTBUM ¢ MmeToaukoii bPC.

OK3aMCH|




[Ipome-
5 5 | KXyToyHas OK3ameH - 5
aTTecTanus

3a/1a4y).

PeiiTuHT 00yuaromerocs 1mo

YCJIIOBHH BBIIIOJTHCHHA BCEX

oOydJarouuiics moayyaer

BCPHBIX OTBCTOB - OIICHKA
"HeyI0BJIETBOPUTEIBHO"

JK3aMEHAIMOHHBIN OMJIET COEPIKUT 5
3a1a4 (1 6at - 3a BEIIOJTHEHHYIO

Ha sx3ameHe npoucxoauT OllEHUBaHUE
y4eOHOMN JAeATETHHOCTH 00YUYaOIIUXCS.

JUCLUTIIINHE ONPENENISAETCSA TOIBKO 110
pe3yJbTaTaM TeKyLero KoHTpois. IIpu

MEPOIPUATHN TEKYILEro KOHTPOJIS U
noctwkeruu 60 -100 % peittunra

COOTBETCTBYIOIIYIO PEHTHHTOBYIO
oueHKy. [Ipu kenaHuu nOBBICUTH
[PEUTHHT 3a Kypc 00yJaromuics Ha
OYHOM IK3aMEHE YCTHO (YTOUHUTH CBOM
BapUaHT) OINPAITNUBAETCS 110 OHIIETY,
c(hopMHUPOBaHHOMY U3 BOTIPOCOB,
BBIHOCHMBIX Ha 3Kk3aMeH. buer
COJIEP>KUT 3 Bompoca 3 BEpHBIX OTBETA -
OIleHKa "OTIMYHO"; 2 BEpHBIX OTBETA -
OllIeHKa "Xopomo"; 1 BEepHBI OTBET -
OIIEHKa "y/I0OBJIETBOPUTEIIHHO";

OK3aMCH|

0

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
IIPOMEKYTOYHOMN
aTTecTaluuu

[Ipouenypa npoBeneHus

Kputepun
OLIEHUBAHUS

OK3aMCH

DK3aMEHAIIMOHHBIN OMIIeT coepxkuT S5 3aaad (1 6amn - 3a
BBHITIOJTHEHHYIO 33j1auy). Ha sk3aMeHe mpoucXoauT OlleHUBaHNe
y4eOHOU esATeNbHOCTH 00ydaromuxcs. PeUTuHT oOyuatoiierocs mno
JTUCITUIIMHE OTIPENIESeTCs TOJIBKO M0 pe3ylibTaTaM TEeKYIIEero
KOHTpoJs. [Ipn ycrioBuM BBIITOJTHEHUS BCEX MEPOIPUITHIA
TeKyLIero KoHTpous u goctmxenuu 60 -100 % peiitunra
00yJaroIHiics MOTy4YaeT COOTBETCTBYIOIIYIO PEHTHHIOBYIO OIICHKY.
[Tpu kenaHuy TOBBICUTH PEUTHHT 32 Kypc 00yUarOIIUIiCs Ha OUHOM
AK3aMeHe YCTHO (YTOUHHUTH CBOM BapUaHT) OMPAIIHUBAETCS 10
ounety, chopMUPOBAHHOMY M3 BOIIPOCOB, BHIHOCUMBIX Ha K3aMEH.
bunet conepxut 3 Borpoca 3 BEpHBIX OTBETA - OLIEHKA "OTIINYHO";
2 BEpHBIX OTBETA - OlICHKA "Xopomio"; 1 BepHbIN OTBET - OIIEHKA
"ynoBneTBopUTENbHO"; 0 BEpHBIX OTBETOB - OLICHKA
"HeyJI0BJIETBOPUTEIIHHO"

B cooTBeTCTBUM
cmm. 2.5,2.6
[lonosxeHus

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

PesynbraTsl 00yueHus

OIIK-11

3HAeT: MPUHLMIIBI U apXUTEKTYPHBIX PELIEHUS] COBPEMEHHBIX CUCTEM PEAJIBHOTO
BPEMEHH; METOAMKH BBITIOJIHEHHUS [TapaJUIeNIbHBIX BBIUUCIEHUN U COBMECTHOTO
MCII0JIb30BaHUS BBIYUCIIUTEIBHBIX PECYPCOB B CUCTEMAX PEajJbHOTO BPEMEHU
(MBIOTEKCHI, ceMadopsl U T.J1.) COBpeMeHHbIe BcTparnBaemble OC




MUKpOKOHTposiepHoro ypoBHs (FreeRTOS u ananornunsie) coBpeMeHHbIE
OIEpALMOHHBIE CUCTEMBI BEPXHETO YPOBHs (IIEPCOHAIBHBIN KOMIIBIOTED, CEPBEP) C
SIIpaMU JKECTKOTO U MATKOro peanbHoro Bpemenu (QNX, Ubuntu ¢ simpom
RealTimeKernel)

'YMeeT: BBIMOIHATH IPOrPaMMHUPOBAHNE MUKPOKOHTPOJIEPHBIX CPEJICTB C
MPUMEHEHUEM MPOTPAMMHBIX PEIIEHUH PeabHOrO BpEMEHH; pa3padarhiBaTh AL

OHK-11 aJTOPUTMBI ¥ IPOTpaMMHOE 00ecTiedeHHE ISl BHITIOJTHEHUSI TapalieIbHbIX T
BBIYMCIICHU B ONEPALlMOHHBIX CUCTEMAX PEAJIbHOIO BPEMEHH
MMeeT NpakTUYECKUH OIBIT: Pa3BEPTHIBAHUSA U IPOrPAMMUPOBAHNS CUCTEM

OMK-11 peanbHOr0 BPEMEHU B MHCTPYMEHTAJIBHBIX Cpeliax pa3paboTKu el

MUKPOKOHTPOJJIEPHOTO YPOBHS Pa3BEPTHIBAHUSA U POTPAMMHUPOBAHMS CUCTEM
peanbHOr0 BPEMEHH JJIs1 apXUTEKTYphl X86, x64

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
I[IPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

IleuaTHas ydyeOHO-MeTOANYECKAS TOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:
1. TlaBnosckas, T. A. C/C++. IIporpamMmMmupoBaHue Ha SI3bIKE BHICOKOTO
YPOBHS JIJIsl MarCTPOB U OakanaBpoB [Tekct] : yueonuk / T. A. [1aBmoBckas. - Cr6.
: [urep, 2014. - 461 c. - (YUEBHUK JIJIA BY30B ; Crangapt TpeTbero
nokonenus). - [SBN 978-5-496-00031-4
2.  HNudopmaruka. bazoBsliil Kypc: yue0. mocodue AJist BTy30B / IO pefl.
C.B.Cumonosuya.- 3-e uz.- CII6.: ITutep, 2015.- 640 c.

6) OononHumenbHas IUmepamypa:
1. Jlomarun, B. M. Ilpaktuyeckas nndopmartuka : yaueoOHOe mocoomne
[Texct.] / B. M. Jlonarus. - Yenssounck : M3narensckuii nentp FOYpI'Y, 2010. — 74
C. + DJIEKTPOH. TEKCTOBLIE J1aH.
2. Jlomarun, B.M. Undopmaruka i HHKEHEPOB: yueOHOE mocooue
/B.M.Jlonatun. - CII6.: JIans, 2019. -172 c.:um. - (Y4eOHHUKHU 15 BY30B.
CnenuanbHas IUTEpaTypa).

8) omeuecmeenHuvle U 3apy0ediCHble HCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpenst

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL.
1. Kazapunos, JI.C. [IporpaMMupoBaHHU€ CUCTEM PEATLHOTO BPEMEHHU:
xkoHcnekT Jiek uk / JI.C. Kazapunos, E.A. Kanamen. — Uens6unck: M3narenbekuit
uentp FOYpI'Y, 2018. — 95 c.

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol pabomsl cmyoeHma:
1. Kazapunos, JI.C. IIporpammMupoBaHU€ CUCTEM PEATbLHOTO BPEMEHHU:
xoHcnekr Jiek muk / JI.C. Kazapunos, E.A. Kanames. — Uensounck: M3marenbekuii
nentp FOVYpI'Y, 2018. - 95 c.

:‘)JICKTPOHHaﬂ yqeﬁHO-MeTO)]I/I‘leCKaﬂ AOKYMECHTAIIUA

|N9| Bun |HaI/IMeHOBaHI/Ie| bubnuorpadbudeckoe onrcanue




IMTEpaTyphl| pecypca B
AIEKTPOHHOM
bopme
DNEKTpOHHBI Kazapunos, JI.C. [IporpamMmmupoBaHue CUCTEM peaibHOTO BPEMEHH: KOHCIIEKT JIe
1 OcHoBHas aTalIor / J1.C. Kazapunos, E.A. Kanames. — Uensounck: M3narensckuit ientp IOYpl'Y,
nuTeparypa FOYpry — 95 c. .
https://lib.susu.ru/ftd?base=SUSU METHOD&key=000566195&dtype=F&etyp
bananaus, A. B. OcHOBBI IporpaMMHpOBaHMsI IPUIIOKEHUHN peaJIbHOTO BPEMEHY
OCHOBHAS ObC yuebHoe nocobue / A. B. banannun. — Camapa : Camapckuil yausepcuret, 202
2 sreparypa m3narenbcTBa |190 c. — ISBN 978-5-7883-1994-0. — TekcT : aneKTpOHHBINH // JIaHb : 3IEKTPOE
JIaHb oubnuoreuynas cucrema. — URL: https://e.lanbook.com/book/406448 (nara
obOpamienus: 08.08.2026). — Pexum gocTyma: sl aBTOPU3. MOJIb30BATEIIEH.
3opuna, H. B. BeruncnurenbHble CUCTEMBI PEAIBHOTO BPEMEHH : y4eOHOE 10C00
2bC H. B. 3opuna. — Mocksa : PTY MUPDA, 2022 — Yacts 1 — 2022. — 101 c. -
OcHoOBHas 9
3 sreparypa n3marensCTBa |[TeKCT : 3NMeKTpOHHBIH // JlaHb : 3nekTpoHHO-OnbOmoTeuHas cucrema. — URL:
Jlanb https://e.lanbook.com/book/256664 (nara oopamenus: 08.08.2026). — Pexum
mocTyma: AJisi aBTOPHU3. TTOJIb30BaATEICH.
JlykanoB, A. C. CucteMbl peaibHOTO BpeMeru : yueoHoe mocobue / A. C. Jlykan
2bC Camapa : Camapckuit yausepcureT, 2020. — 156 ¢. — ISBN 978-5-7883-1522-1
OcHoBHas .
4 reparypa n3narenbeTBa  [Tekct : anexTpoHHsi // Jlans : anekTponHo-0nOnuoreunas cuctema. — URL:
Jlanb https://e.lanbook.com/book/189009 (nara o6pamenwus: 08.08.2026). — Pexum
mocTyma: JJisi aBTOPU3. TTOJIb30BATENICH.
HepequL HCIIOJIB3YCMOTO IIPOIrpaMMHOIO o0ecCIIeUeHHs:
Her
[Tepedenpb ncnonb3yeMbIx MpoheCcCHOHABHBIX 0a3 TaHHBIX U WH(DOPMAITMOHHBIX
CIIPAaBOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

He npenycmorpeno



