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2 AHHOTAIIUA AMCHUITJINHBI

«CUCTEMBbI PEAJIBHOI'O BPEMEHW»

PaccmarpuBatorcs ocHOBHBIE xapakTepucTuku CPB, orpanudeHus xecTkoro
U MSTKOTO peaJIbHOTO BPEMEHH, MOHITHE MPEACKA3yEMOCTH, MPUBOASATCA IPUMEPDI
CUCTEM peaJIbHOrO BpeMeHU. B paMkax paccMOTpeHus annaparHoi miaTdopMbl U3y-
YaloTCs 3JIEMEHTBl apXUTEKTYpPbl MUKPOKOHTPOJIJIEPOB, YCTPOMCTB CBSI3U C OOBEK-
ToM. B pazzerne onepanmoHHbIX CUCTEM pacCMaTpUBaIOTCS OCOOEHHOCTH UX OpraHu-
3auu, pacmmpenus crangapra POSIX, xapakrepusie 11 CPB. OtaenbHol TemMoit
paccMaTpuBalOTCs CPEICTBA CUHXPOHU3ALMU MIOTOKOB M MPUMEPHI UX UCIOJIb30Ba-

HUSL.
SUBJECT SUMMARY

«REAL TIME SYSTEMS (RTS)»

The main characteristics of RTS, the limitations of hard and soft real time, the
concept of predictability are considered, examples of real-time systems are given.
As part of the consideration of the hardware platform, elements of the architecture of
mi-crocontrollers, communication devices with the object are studied. The section
on op-erating systems discusses the features of their organization, extensions of the
POSIX standard, which are typical for RTS. A separate topic is considered thread

synchroni-zation tools and examples of their use.



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. Lenpro n3ydeHus: AUCIUTUINHBI SIBIISIETCS IPUOOPETEHNE 3HAHUN 00 OTIIMYUTEIb-
HBIX 0COOEHHOCTSIX (PYHKIIMOHUPOBAHUS BEIYUCIUTEIBHBIX CHCTEM B YCIIOBUSIX Bpe-
MEHHBIX OTPAaHUYCHUM, HAKJIQJIBIBAEMbBIX HEOOXOAMMOCThIO B3aUMOJECUCTBUA C (HU-
3UYECKUMHU MPOLECCAMU, MPOTEKAIINMU BO BHEIIHEN CPEE, a TAKKE YMEHUU U
HABBIKOB B MCIOJIb30BAaHUM ITPUEMOB MPOTPAMMHUPOBAHHUS C UCIIOJIb30BAHUEM MEXa-

HU3MOB CMHXPOHH3alINH OHCpaHHOHHOﬁ CHUCTCMBbI pCAJIbHOI'O BPCMCHU.

2. B xo1e u3yuyeHus AMCUUTUIMHBI CTYICHTHI HOJyYatoT TEOPETUYECKUE 3HAHUS, ITPaK-
TUYECKHE YMEHUS U HaBBIKW B 00JIACTH BBIYUCIUTEIBHBIX CUCTEM, (DYHKIIMOHUPYIO-
IIIUX B YCJIOBUSX BPEMEHHBIX OrpaHUYEHUM, HaKJIaAbIBAEMbIX HEOOXOIMMOCTBIO B3a-

HMOHCﬁCTBHH C (bHSquCKI/IMH nmponecccamMmu.

3. 3uanus xapaktepuctuk CPB, TpeboBaHuii kK MporpaMMHBIM U alfapaTHBIM CPEJI-
CTBaM, apXUTEKTypHBIX 0cooeHHOCTH CPB, 0cOOEHHOCTEM OMIepalIMOHHBIX CUCTEMBI
peaIbHOrO BpeMeHH, paciuupenuii ctanaapra POSIX niisa cuctem peaibHOro Bpeme-

HH.

4. Ymenus AaBaTb OLCHKY MPOTrpaMMHLBIX U TCXHUYCCKHUX CPCACTB IIPpU KOMIIJICKCH-

POBAaHHU UCIBITATCIIBHBIX U YIPABIIAIOIINX CUCTCM aBTOMATU3aIllUM.

5. HaBbIKkHM B MCIIOJIb30BaHUM MEXaHU3MOB CUHXpPOHU3AllUU IIPpH pa3pa60TKe MHOTI'O-
ITOTOYHBIX HpI/IJ'IO)KeHI/Iﬁ N OOCHKHU BBITIOTHHMMOCTH Ha60pa 3aga4 pC€aJIbHOT'O BpECMC-

HH

3.2 Mecro nucuumianebl B ctpykrype OITOII

HI/ICHI/IHHI/IHa HN3y4dacTCA HAa OCHOBC PAaHCC OCBOCHHBIX JUCIHUITIINH y‘l€6HOFO I1aHa:

1. «IIporpamMupoBaHUE



2. «Duzukay

3. «ApxuTexTypa HH(POPMAIIMOHHBIX CUCTEM

4. «OnepallMOHHBIE CUCTEMBI»

5. «Opranuzauust O9BM u cucremy»

6. «OOBEKTHO-OPUEHTUPOBAHHOE TIPOrPAMMHUPOBAHUEY
7. «Teopust TPUHATUS PELICHUID)

1 00€CIeunBaeT MOJTOTOBKY BBITYCKHOM KBaTM(UKAIMOHHOW PaOOTHI.



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Kon komnerenuun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHIHKATOPA
KOMIIeTEeHIHH
I1K-7 CrniocoOeH pa3pabarbIBaTh U aHAJIU3UPOBATh CIIOKHBIE IPOTPAMMHBIE KOM-
TIJIEKCHI B CHCTEMBI
1IK-7.1 3naem memooonocuu pazpabomxu U AHAIU3A CLONHCHBIX KOMNIEKCO8 U CU-
cmem
1IK-7.2 Braoeem cospemennvimu memooamu u cpeocmeamu pazpadomru u aHaiu3a

CJIOJHCHBIX KOMNJIEKCO8 U cucmem




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jlek, | IIp, | UKP, | CP,

n/n au a4 au au

1 | O6mas xapakTepucTUKa CUCTEM PEalbHOTO BPEeMEHH 1 1

2 | Anmaparnas miaargopMa CUCTeM PeallbHOTO BpEMEHHU 2 3

3 | OnepanoHHBIE CUCTEMBI PEAIBLHOTO BPEMEHM; CTAHAAPT 2 4 3
POSIX, pacmmpenust PB

4 | Ilponeccel U MOTOKH; TUCHIETUEPHU3ALIMS 3 4 5

5 | MexaHuU3Mbl CUHXPOHH3ALHHI 3 10 3

6 | Bpemsa B OC PB; Taiimepsl 3 10 5

7 | BemmomHuMOCTh HAOOpa 3aa4, aNIrTOPUTMbI TUTAHUPOBAHUSL. 2 4 1 3
Htoro, au 16 32 1 23
W3 HUX a4 Ha KOHTPOJIb 0 0 0 0
OO6m1ast TpyI0EMKOCTh OCBOCHHSI, a4/3¢ 72/2

4.1.2 Copepxanue
Ne HauMenoBanue TeMsbl Conepxanue

n/n JUCITUTLTMHBI

1 | Obmas xapakrepuctuka cucteM | OcodenHoctu CPB, oCHOBHbIE BpEMEHHBIE XapaKTepH-
peasbHOTO BPEMEHH ctuku. OrpaHUYEeHHS )KECTKOTO U MATKOTO PEaIbHOTO Bpe-

Menu. [lonarue npenackazyemoctu. [Ipumepsl cucrem pe-
aJTbHOTO BPEMECHH.

2 | Anmaparnas mardgopma cucteM | BetpoeHHbie cucTeMbl, cdepbl npuMeHeHus. lleneBbie
peasbHOrO BPEMEHH U UHCTPYMEHTAJIbHBIE CUCTEMBI. DJIEMEHTHI apXUTEKTY-

pBl  MHUKPO-KOHTPOJUIEPOB. MexaHu3Mbl BBOJA/BBIBOJIA,
BBOJI/BBIBO/I 10 TOTOBHOCTH, IO TIPEPHIBAHUIO, TIPSIMOH J10-
CTYII B IaMsITh. ATperaTHble IEMEHTBI CUCTEM peajibHO-
TO BPEMEHH, CPEICTBA B3auMOJIeHCTBHsI ¢ 00bekTOM. [1os-
CUCTEMBI aHAJIOTO-ITU(POBOTO, TU(PPO-aHAIIOTOBOTO, JIHC-
KpeTHOTO BBO/a/BbIBOMA. MHTepdelickl anmaparHoii cpe-
JTBI.

3 | Omepammonnsie cuctemMbl pe- | OmmuuTtensHbie ocobeHHOCTH OmnepannoHHbIX CHcTeM
aTbHOTO BpeMeHH; cTaHaapT | peasbHoro Bpemenu (OCPB). MoHonuTHas, MUKPOsIIED-
POSIX, pacuupenus PB Hasi apXUTEKTypbl. Opranu3aiusi MHOT03aJJa4HOCTH, MPO-

1eaypa MepekItodeHUs KOHTEKCTOB. PexXuM BBITECHEHHSI,
time-slicing. Crannapt POSIX u ero pacuupenue s cu-
CTEM PEaIbHOIO BPEMEHHU.




Ne HaumeHoBaHHe TeMbl Conepxanue
n/n JUCHHILIMHEI

4 | IIpoueccel u notoku; aucnerde- | IIpoueccer n HutH. CocrosiHus 3amadd. Jlucnerdepu-
pu3anus 3auus, IOpUopuUTeTHoe ympasieHue. IIpobnema unHBep-
CUU IIPUOPUTETOB, IIPOTOKOJI HACIECAOBAHUS IPUOPUTETOB,
IIPOTOKOJ NMPEEIBbHBIX IPUOPUTETOB

5 | MexaHu3Mbl CHHXPOHHU3aLUU ITonsaTne kputmueckoi cekuuu, npodiemsl. Cemadopsl
U MBIOTEKCBI, OTINYUTENbHbIE 0COOEHHOCTH. MOHUTOP U
ycioBHas nepeMeHHasi. Curnanbsl. MexaHu3M COOOILEHHH.
O030p KIacCHYECKHX 33/1a4 CHHXPOHHU3ALINH.

6 | Bpemsa B OC PB; Taiimepsl AOCOIOTHOE U OTHOCUTENIbHOE BpeMs. icTouHMKY BpeMe-
HU B Komnblotepe. Oyukuuu API ms paboTsl co Bpeme-
HeM, ToKyMeHTUpoBaHHbIe B cranaapte POSIX. Cpenctsa
paboThl co BpeMmeHeM, He AokymeHTHpoBaHHble POSIX.
Taiimepsl, annaparHas peanusauus. [IporpaMMubie Taii-
MEpBI, CTPYKTYpHI AaHHBIX. CII0COOBI YBEIOMIICHHS.

7 | Bemmomaumocte Habopa 3amad, | [ToHsTue BeImoaHUMOCTH Habopa 3amad. [IpuopureTHOE
aJTOPUTMBI TJIAHUPOBAHUSI. yIpaBieHHe, CTaTUYeCKoe M JTUHAMHYECKOe Ha3HaueHHeE
npuoputreroB. RM mpaBmiio Ha3HayeHHs] NMPUOPUTETOB.
POSIX anroput™msl AucrneTdyeprsaluy peaibHOro BpemMe-
uu, FIFO, RoundRobin. Ciopanudeckuii cepsep.

4.2 IlepedeHb J1a0OpPaTOPHBIX PadoT

JlaGopaTtopHbie pabOThI HE PEYCMOTPEHBI.

4.3 llepeyeHb NPAKTHYCCKHUX 3AHATHH

HanMeHOBaHUe NPAKTHYECKUX 3aHATHI KosmnuecTBo ayn. yacos
1. IIpotiecchbl U MOTOKHU 8
2. MexaHu3Mbl CHHXPOHH3AIIUU 8
3. Taiimepbl, U3BMEPEHUE BPEMEHHU 8
4. lucnieryepusanusi, OlICHKa BBIMOIHUMOCTH 8
Htoro 32

4.4 KypcoBoe npoeKTHPOBaAHUE

KypcoBas pabota (IIpoeKT) He TPeTyCMOTPEHBI.

4.5 Pedepar

Hcxonubie nannbie u TpedboBanus: TekcT pedepara opopmiisieTcs B COOTBETCTBUH C

mrabnonom (cMm. daitn «Illladnon mist opopmienus pedepara») 8 MS Word, mpudt
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Times New Roman 14.

Ox3emmuisip (aitnna pedepara BoikiiaapiBaeTcs B cuctemy Moodle.

Nwms daiina pedepara popMupyercs mo cleayroIieMy maoioHy:

R<®amunus ucnonnurens>_ <Homep rpynmsr>.doc

Hanpuwmep, ¢daiin pedepara ctynentarp. 7101 MakcumoBa umenyercs kak R Maksimov
win R Makcumo_7101.doc

B pedepare momkHBI OBITH PACKPBITHI TEMBI, MPEACTABICHHBIE B TAOJIHIEC HIKE U

o opMIICHHBIE B BHJIE TISATH pa3zesioB. Koau4ecTBO UCIOIb3yeMbIX HCTOUHHUKOB HC-
TOYHUKOB 5 -20, 00beM paboThl 25 -40 ctp. M3noxeHue marepuana JAOIKHO OBITH
KpPaTKuM, C MUHIMAJIBHBIM HCTIONIb30BaHUeM 001ux (pa3. CChUIKH MO TEKCTY pede-

para Ha UCII0JIb3YCMbIC NCTOYHHUKH 00s13aTeJIbHEL.

Tembr:

Ne Ha3zBanue teMbl IIepeBoa Tembl
n/n

1 | Cucurembl pearbHOTO BPEMEHH, OMpenesne-
HUSI, XapaKTePUCTUKU, TPUMEPbI

2 | BcTpoeHHBIE CUCTEMBI, YCTPOMCTBA CBSI3U C
00BbEKTOM

3 | OnepanuoHHBIE CUCTEMBI PEAIIBHOTO BpeMe-
Hu, ctranaapt POSIX

4 | ducnerdyepusanus HpPOLECCOB, AITOPUTMBI,
MHBEPCHsI IPUOPUTETOB

5 | BeimonHuMoCTh Habopa 3aJay peasbHOTO
BpPEMEHH

4.6 I/IHHI/IBI/II[yaJIbHOE AOMaIIHEE 3aJaHHUE

TpeooBanusi K 0pOPMIICHUIO IPAKTHYECKOTO 3aJaHUS

1. 3agaHue BBIMOIHSAETCS KAXKIbIM CTYJEHTOM WHIMBUAYAJbHO, PE3YJIBTATOM 3a-
JAHUS SIBJISIETCA MporpaMma Ha si3bike C, paboTtatoias noj onepanoHHON CUCTEMOM

Linux.

2.  Pesynprar mpakTHYECKOTO 3aJlaHUs TIPEACTABISIETCS B BUiE (Qaiiia ¢ Ucxoi-

HBIM TEKCTOM IIporpammsl Ha si3bike C B popmate C-daiina HHCTPYMEHTAJIbHOU Cpe-



nel pazpabotku (Eclipce, Notepad++ u 1.m.). daiin ¢ pe3yabTaToM pa3MeniaeTcs B

Moodle.
3.  HWwms C-daitna popMupyercs Cieayromum o0pa3om:
<nomep 3a0anua> <@amunun agmopa> <Ne zpynnwi>.c
Hanpumep, s 3aaanus No3:

3 Semenov 7366 .c wiu 3 Cmenoe 7366 .c
4. TekcT mporpaMMbl COCTABIISIETCS B COOTBETCTBHH CO CIAEAYIOIINM IIabJI0HOM
/*
* Beimoanuii: <@avunus Umsa asmopa, > <Ne epynnor>
* 3apanme: <N 3a0anus> <Haumenosanue>
* JlaTa BbINOJHEHUs: <dama>
* Bepcusi: <Ne gepcuu> (nepsas eepcus - 0.1)
*
* CKpPUNT JJIsI KOMIWJISIUM ¥ 3aMyCKa MPOrpamMMbl:
*  <KomaHnouas cmpoxa O KOMRUIAYUU>
*  <Komanouas cmpoxa 015 3anycka>
*/

/1 /1

/*
* O0uee onvcaHue NPOrpaMMbl:

*  <Texcm, noscHaowuii 0cobeHHOCMU Peanu3ayuu™

*/

/1 /1

10



< Ucxoouwlii mexcm npocpammol ¢ KOMMEHMAapUusimu, 8bINOTHEHHbIU

8 coomeemcmeul ¢ peKOMeHOayuamu no ogopmaenuto kooa Ha asvike C >

// //
/ *
*  Pe3yJabTar padoThl NPOrpaMMbl

<Jloe, noomeepacoarowuii npasuibHOCMsb pabomsl NPoOpamMMvl>

*/
4.7 JoxkJaan

JlokJiaz He MperyCMOTpPEH.
4.8 Keiic

Keiic He mpegycMOTpeEH.

4.9 Opranusanus u y4eOHO-MeTOANYeCKoe ofecnedyeHne CaMoCTOATeIbHOM pa-

00ThbI

N3ydeHne TUCITUIIIIMHBI COMPOBOXKIACTCS CaMOCTOSATEIIBHON pabOTOM CTy/IeH-
TOB C PEKOMEHIOBAaHHBIMM IPETNOAABATENIEM JIUTEPATYPHBIMU UCTOYHUKAMH U WH-

(dbopMallMOHHBIMU pecypcaMu ceTu IHTepHeT.

Oco0oe mMecTo yaensieTcsi KOHCYJITUPOBAHUIO, KaK OHOM U3 (hopM 00ydeHHUs
U KOHTPOJISI CaMOCTOATEIbHOM padoThl. KoHCynbTHpOBaHUE npeAnonaraeT 0coobM
00pa3oM OpraHM30BaHHOE B3aWMOJICUCTBUE MEXAY IIPETOIaBaTEIeM U CTYACHTAMH,
IPY 3TOM MPEATONIATaeTCs, YTO KOHCYJIBTAHT TMO0 3HAET TOTOBOE PEIICHUE, KOTOPOE
OH MOXET MPEANHUCaTh KOHCYIBTUPYEMOMY, JINOO OH BIIAJEET COCOOAMH ACSTENb-

HOCTH, KOTOPBIC YKA3bIBAIOT IIYTh PCUHICHUSA HpO6JIeMBI.

[1o HEKOTOPBIM TEMaM CONIEpKaHUsI padoUyel MPOrpaMMbl MPEAYCMOTPEHbI UH-
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TUBUAYyaJIbHBIC JOMAITHUE 3aJlaHUs TIPEJCTABIISIIONINE COO00M 3aauu, TpeOyrolue

Harnicanue nporpamm Ha si3bike C” mog OC LINUX.

N3yueHune cTyieHTaMu JUCIUTUIRHBI COITPOBOXKIAETCA TPOBEICHUEM PETYIISP-
HBIX KOHCYJIBTAIlMN MpenogaBaTesieii, 00eCeurnBarONIMX TPAKTUYECKUE 3aHATHS TI0
TUCIUIIIINHE, 34 CYET OIOKeTa BPEMEHH, OTBOJMMOTO Ha KOHCYJIBTAllUK (BHEAYyIH-
TOPHBIE 3aHATHUS, OTHOCSAIIHUECA K pa3fiesly « CaMOCTOSATEIbHBIC Yachl JJIs1 U3yYCHUS

JTUCITUTUTUHBDY ).

CamocTosTenbHOM 3anucu Ha Kypc HeT. CTyAeHT 3aXOAUT Ha KypcC, UCIIOJIb3Ys
JIOTUH/TIApOJIb OT €IMHOM yUeTHOM 3allicy YHUBEPCUTETA (€IMHBIM JIOTHH U NapOJIh).
Kaxnyro Henento Oyznet A0CTyTHA HOBasi TeMa Kypca: MpPEe3eHTAI U KOHCIIEKTHI, C
KOTOPBIMHU 00y4aroIuecs: CMOTYT 03HaKOMHThBCS B J1I000€ ynooHoe Bpemsi. Bee Te-
MBI BKJIFOUAIOT IPAKTUYECKHUE 3aHATHUS, KOTOPBIE IPENYCMAaTPUBAIOT CAMOCTOSITENb-
HOE BBITMIOJTHEHUE 3a/IaHH, a TaK)Ke 3aJaHusl C aBTOMAaTUYECKOM MPOBEPKOH, pe3yiib-
TaThl KOTOPBIX YUUTHIBAIOTCS MPHU OOIIEH aTTecTalluyd NOJyYeHHbIX 3HaHUM. B koH-
1€ KaKJI0M JICKIIMM HEOOXOAUMO MPOUTH HEOOJBbIIONH KOHTPOJbHBIM TECT, KOTOPHIM
MOKaXET HACKOJIBKO YCBOEH IPENJIOKEHHBIM MaTepuall. Y KaKJI0ro KOHTPOJIBHOTO
3aJlaHus UMeeTcs CBOs popMa (TECT UM MPAKTHUECKOE 3aJJaHUE) €CTh CPOK BBIMOJ-
HEHUS (OKOHYATENbHBII CPOK), IO UCTEUEHUU KOTOPOTO JaKe MPaBHIIbHBIE OTBETHI
cucTema npuHuMarh He Oyzner! B pacnucanuu Kypca yka3aH OKOHYATEIbHBIA CPOK
KaXKJIOTO 3aJIaHMsI, KOTOPBIA BapbUPYETCS OT JBYX JI0 YETHIPEX HEJEIb B 3aBUCUMO-
CTH OT €ro CIOXKHOCTH. Bech yueOHbIN Kypc paccuutan Ha 16 Henenb. Ero utoru

OyIyT MOABEACHBI IMOCIIC €0 OKOHYAHMS.

Texymas CPC IIpumepnasn
TPYAOEMKOCTb, a4

Pabota ¢ JIeKIMOHHBIM MaTepuaoM, ¢ yueOHOH JuTeparypoit 2
Omneperxaromias camocTosiTeNbHast paboTa (M3yueHHe HOBOTO Mare-

pHana 10 ero U3JI0KEHUs Ha 3aHATHAX ) 0
CaMoCTOATENIBHOE U3YUEHHE PA3AEI0B TUCLUILINHEI 1
BrinonHenne JOMaTHUX 3a1aHUM, JOMAITHUX KOHTPOJIBHBIX paboT 10
[ToaroroBka k mabopaTopHbIM paboTaMm, K MPAKTHUYECKUM U CEeMH-

HapCKHUM 3aHATHUSAM 0
[ToaroroBka Kk KOHTPOJIBHBIM PabOTaM, KOJUIOKBUYMaM 0
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Texymas CPC IIpumepHas
TPYI0E€MKOCTh, a4

Brinonnenue pacueTHO-rpaduyeckux padot 0
BrinonHeHne KypcoBOro npoeKkTa Win KypcoBoil paboTsl 0
[Towck, u3ydeHne u mpe3eHTanus HHPOPMAIUH 10 3aaHHOH Mpo-

Oneme, aHAIM3 HAYYHBIX MyOJTUKAIUH 110 3aJaHHON TeMe 5
Pabora Hax MeXIUCHUIUIMHAPHBIM POEKTOM 0
AHanu3 JaHHBIX M0 33JJaHHOW TEME, BBIIIOJIHEHUE PacyeTOB, COCTAB-

JIEHUE CXEM U MOJIeJIei, Ha OCHOBE COOpPaHHBIX JaHHBIX 0
[ToaroroBka k 3auery, Au¢hepeHIPOBAHHOMY 3a4eTy, SK3aMEHY 5
HUTOI'O CPC 23
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
onoJ1.

OcHoBHas auTeparypa

1 Tanen6aym, Ouapro. CoBpeMeHHbIE onepaoHHble cuctemsl [TekcT] : MoHO- 79
rpadus / 3. Tanenbaywm; [Ilep. Ha pyc. s13. A. Jleontses], 2002. -1037 c.

2 CunenpHukoB, Buktop BukTopoBHY. ApXUTEKTYpa YIpaBISIOIIUX CUCTEM Pe- 115
anpHOTO BpeMeHnu [ Teker] : yue6. mocobue / B. B. Cunensaukos, B. B. Illupo-
k0B ; tox pen. b. 5. Coserosa, 1990. -79 c.

3 CunenbHukoB, Buktop BukropoBud. YmpapieHue mporeccaMmu B MporpaMm- 46
HbIx cpegax ACONY [Tekcr] : yue6. mocobue / B.B. CunensHukos, 1994. -63
c.

4 CunensuukoB, Bukrop BuktopoBuu. CpeacTBa B3auMOACHCTBUS POIIECCOB B 55

oreparoHHbIx cuctemax [Tekct] : yueb.-meron. mocodue / B. B. Cunenbau-
xoB, B. B. [llupoxos, 2018. -33, [3] c.

5 CunensHukoB, Buktop BuktopoBud. CpencTBa CHHXpOHM3ALMN MHOT03a/1a4- 50
HBIX npuioxeHuil. Monutop Xoapa [Tekct] : yue6.-meron. mocobue / B. B.
CunenbHukoB, B. B. llupokos, 2019. -40, [4] c.

6 CunenbaukoB, Buktop BukropoBuu. PeanbHoe BpeMsi B ONEpallMOHHBIX CH- 50

cremax [Teker] : yue0.-meton. mocobue / B. B. Cunensuukos, B. B. Illupoxkos,
2021.-38,[1] c.

JlononHuTenbHas IuTeparypa

1 JIaB, PoGept. Linux. CuctemHoe nporpammupoBanue [TekcT] : pykoBoaCTBO / 13
P. JIaB, 2016. -445 c.
2 I'pymBunkuii, Poctucnas Uropesuu. Pa3zpaboTka ammapaTHO-IIPOrpaMMHBIX 20

cucteM Ha 6aze SOCKIT ¢ OC LINUX [Tekcr] : yueb6.-meton. mocodue / P.
. I'pymBunkmii, A. A. Anukuna, K. /. lanunos, 2017. -35 c.
3 PazymoBckuii, ['ennaaunii BacunbeBruy. Opranusanusi IpoieccoB U Mporpam- 40

mupoBanue B cpeae Linux [Tekct] : yue0.-meton. mocodue / I. B. Pazymos-
ckui, 2018. -39 c.

5.2 Tlepeyenb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « N H-

TEPHET», UCITI0JIb3YCMbIX IIPH OCBOCHHH JUCHUILJIUHBI

Ne i/ DJIeKTPOHHBIN aapec

1 Onmner Humopuk, Erop l'opomko QNX/UNIX: anaromus mapamienu3mahttps://books.4n
mv.ru/books/qnxunix_anatomiya parallelizma fail pdf 549199.pdf
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https://books.4nmv.ru/books/qnxunix_anatomiya_parallelizma_fail_pdf_549199.pdf
https://books.4nmv.ru/books/qnxunix_anatomiya_parallelizma_fail_pdf_549199.pdf

Ne ni/m

DJIeKTPOHHBIN aapec

Po6 Képren: Beenenne B QNX/Neutrino 2. PykoBomcTBO mO MpOrpaMMHpPOBAHUIO
npuiioxkeHui peaibHoro BpemeHn B QNX Realtime Platformhttps://libcat.ru/knigi/komp
yutery-i-internet/programmirovanie/182311-174-rob-kyorten-vvedenie-v-qnx-neutrin
0-2-rukovodstvo-po-programmirovaniyu-prilozhenij-realno.html#text

Omneparmonnas cucrema peanbHoro BpeMenn QNX Neutrino 6.3. CuctemHast apXuTeK-
Typahttp://progbook.ru/os/qnx/1244-asotov-operacionnaya-sistema-realnogo-vremeni
-gnx-neutrino-6-3-sistemnaya-arhitektura.html?

[Tonuerit cnpaBounuk 1o Chttps://cpp.com.ru/shildt spr po ¢/

5.3 Anpec caiita kypca

Anpec caiita kypca: https://vec.etu.ru/moodle/course/view.php?1d=13251
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https://libcat.ru/knigi/kompyutery-i-internet/programmirovanie/182311-174-rob-kyorten-vvedenie-v-qnx-neutrino-2-rukovodstvo-po-programmirovaniyu-prilozhenij-realno.html#text
https://libcat.ru/knigi/kompyutery-i-internet/programmirovanie/182311-174-rob-kyorten-vvedenie-v-qnx-neutrino-2-rukovodstvo-po-programmirovaniyu-prilozhenij-realno.html#text
https://libcat.ru/knigi/kompyutery-i-internet/programmirovanie/182311-174-rob-kyorten-vvedenie-v-qnx-neutrino-2-rukovodstvo-po-programmirovaniyu-prilozhenij-realno.html#text
http://progbook.ru/os/qnx/1244-asotov-operacionnaya-sistema-realnogo-vremeni-qnx-neutrino-6-3-sistemnaya-arhitektura.html?
http://progbook.ru/os/qnx/1244-asotov-operacionnaya-sistema-realnogo-vremeni-qnx-neutrino-6-3-sistemnaya-arhitektura.html?
https://cpp.com.ru/shildt_spr_po_c/
https://vec.etu.ru/moodle/course/view.php?id=13251

6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

Jns nucuuruinabl «CUCTEMBI peaaibHOTO BPEMEHW» MPENYCMOTPEHBI CIEAYIO-

e GOpMbI TPOMEKYTOUHOMN aTTECTAIMU: 3a4€T C OLICHKOM.

3ader ¢ OLleHKOH

Onenka Onucanne
HeynosnerBopurensHo Kypc ne ocBoeH. CTyIeHT UCIBITHIBAET CEPHE3HBIE TPYAHOCTH
MIPU OTBETE Ha KIIFOYEBBIC BOMPOCH TUCIUATIITUHBI
VYIOBIETBOPUTEIHHO CTyaeHT B LIEJIOM OBJAZEN KypCOM, HO HEKOTOPBIC paseibl

OCBOEHBI Ha YPOBHE OIpeIeIeHUN U (OPMYIUPOBOK

Xopo1o CryneHT oBiaes KypcoM, HO B OTJIEIbHBIX BOIIPOCAX UCTIBITHI-
BAET 3aTPyIHEHUs. YMEET pellaTh 3a/1auu
OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBIJIAJIEHUE KYypCOM, CIOCO-

OeH NPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PEIICHUH KOHKPET-
HBIX 3a]1a4
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OcobGeHHoCTH 1O0MyCKA

CTyneHT A0IMyCcKaeTcs K caue 3a4eTa C OLIEHKOW MPU YCIOBUHU BBITIOJIHEHUS B
cpok Bcex MJI3 u pedepara. OrieHka BBICTABISETCS HA OCHOBE cOOeCeOBaHUS TIpe-
mojiaBaresisi co cTyzeHnTom no temam MJI3 u marepuanam pedepara.

TexcT pedepara gomkeH ObITh 0OPMIIEH B COOTBETCTBUU C TPEOOBAHUIMH, TIPE-
CTaBlieHHbIMU B 11.4.5. M3nokeHne marepurana JOIKHO ObITh KPaTKUM, HO COJiepKa-
TeabHbIM. CCBUIKH 1O TEKCTY Ha MCIOJIb3yeMble HICTOYHUKU 00s13aTenbHbI. [1yOrHa
MOHUMAaHUA U3JI0KEHHOTO MaTepualia mpoBepsieTcs B coOeCceI0BaHUM MpeTnoaaBare-
J51 C UCTIOJTHUTEIIEM.

W13 BBIMONHSIETCS B COOTBETCTBUH C TPEOOBAaHUSIMU, N3JIOKEHHBIMH B 11. 4.6. Paznen
”O0111ee onucaHue MPOrpaMMbl” TOJKEH OTPaKaTh OCHOBHBIE UJIEU €€ Peallh3allii.
[IpeacTaBiaeHHBIIN JIOT JOMKEH COAEPKATh KpaTKHE KOMMEHTApUHU, JOKA3bIBAIOIINE

MPaBHIIBHOCTH Pa0OTHI KOJA.

6.2 OueHoYHbIC MAaTEePHUAJIbI ISl IPOBEJICHUS TEKYILero KOHTPOJs U MpoMe-

’KYTOUYHOM aTrTecTanuy 00y4aouuxcs 1o JUCHUIINHE

Bonpocsl k q1udd.3auery

Ne i/ Onucanue
1 Xapaxrepuctuku CPB, «kecTkre» U «MATKUe CUCTEMBD.
2 Xapaxtepuctuku CPB, nonsitue npeackazyeMocTH.
3 Cpenctsa cBsi3u ¢ 00BEKTOM
4 Opranu3zaius BBOJa-BbIBO/Ia, TaliMEpHI
5 Oco0eHHOCTH ONepalMOHHBIX CUCTEM PealibHOro BpeMeHH, ctanaapt POSIX
6 MHOr03a1a4H0CTh U AUCIIETYEPU3ALIMS
7 JucuuniHel qucneTyeprusanun
8 WNHBepcus npuopuTeToB
9 BrimomHuMocTh Habopa 3a1a4
10 MonuTOp M yClI0BHas MepeMeHHas
11 Berpoennsle cuctemsl, cepbl IPUMEHEHHUS.
12 IleneBble 1 MHCTPYMEHTAJIbHBIE CUCTEMBI. XapaKTepUCTUKA
13 MexaHn3Mbl BBOAA/BBIBOAA, BBOJI/BBIBOJI 110 TOTOBHOCTH, 110 MPEPHIBAHUIO, MPSIMOH 10-
CTYI B IaMSITh.
14 MoHonHTHAs, MUKPOSIEPHAST apXUTEKTYPbl. XapaKTEPUCTHKH U 0COOEHHOCTH
15 [lonsiTHE KPUTHUUECKOHN CEKIINH, TPOOIEMBI.
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16 Cemadopbl 1 MBIOTEKCHI, OTIMYUTEIbHBIE OCOOEHHOCTH.

17 Oyukuuu API s paboTel co BpeMeHeM, ToKyMeHTUpoBaHHbIe B cTannapre POSIX.

18 ArperaTHbi€ DJIEMEHTBI CHCTEM PEaJbHOTO BPEMEHH, CPEICTBA B3aUMOJICHCTBHSI C 00b-
€KTOM.

19 Opranu3zanus MHOT03aJJa4HOCTH, TIpolieiypa nepekitoueHuss KoHTekctoB B OCPB.

20 [IpoGnema nHBEpCHUU MPUOPUTETOB, IPOTOKOI HACIIEIOBAHUS IPHOPUTETOB

21 [Ipo6iema nHBEpCUM PUOPUTETOB, IPOTOKOJ MPEIEIbHBIX IPHOPUTETOB

Bech kommjiekT KOHTPOJBbHO-U3MCPUTCIIbHBIX MATCPHUAJIOB IJIA ITPOBCPKU C(i)Op-
MUPOBAHHOCTHU KOMIICTCHIIUU (I/IHI[I/IKaTOPa KOMHGTGHHI/II/I) Pa3MCUICH B 3aKpBITOﬁ

YacCTH I10 aJIpecy, yKa3aHHOMY B II. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst

2 [Tponeccel U NOTOKH; TUCTIETUYEPHU3ALIHS

3 UA3/UAPT3 / NP3
4 MexaHu3Mbl CHHXPOHH3AINH

5

6 A3/ nAPT3 / UAP3
7 Bpewms B OC PB; taiimMepsl

8

9 A3/ nAPT3 / UAP3
10 OO6m1ast XxapakTepUCTHKA CUCTEM PEaIbHOTO BPEMEHHU

11 AnmnaparHas miaTgopma CUCTEM pealbHOr0 BpPEMEHU

12 OnepalMOHHbIE CHUCTEMbl PEAJIbHOTO BPEMEHHU; CTaHIApT

3 POSIX, pacumpenus PB

7 BoimonaumocTs Habopa 3a/1a4, aIrOpUTMbI INTAHUPOBAHUS.

15

16 Pedepar

6.4 MeToauka TeKylero KOHTPOJIs

HA JICKIIMOHHBbIX 3aHATHUAX

Tekymuii KOHTPOJIb BKIIOYAET B ce0s1 KOHTPOIb NoceniaeMoctu (He meHee 80

% 3aHATHI), IO pe3yJIbTaTaM KOTOPOTO CTYJICHT MOTy4yaeT AOMycK Ha udd.3a4ueT.
HA NMPAKTHYECKUX (CEMUHAPCKUX) 3AHATHSAX

Texy1iuii KOHTPOJIb BKJIIOYAET B C€0sl KOHTPOJIb MOCEIIaeMOCTH (He MeHee 80
% 3ansTHil), BeINOAHEHUE U 3amuty MJI3, a Takke npegocrtasieHue pedepara mno
> b

3aJJaHHOU TeMe, IO pe3yJbTaTaM KOTOPBIX CTY/AEHT MOJTydaeT A0MycK Ha Jud¢.3auéT.

B xome mpoBeneHNsT CEeMUHAPCKUX M MPAKTHUECKUX 3aHATHH 11eJIec000pa3Ho
MPUBJICUCHHUE CTYJICHTOB K KaK MOXKHO 0oJjiee aKTUBHOMY Y4YacTHUIO B JIUCKYCCHSIX,
pelIeHnu 3a1a4, 00CYXACHUAX U T. 1. [Ipu 3TOM aKTHUBHOCTbH CTYACHTOB TaK)Ke MO-
JKET YUWTBIBAThCS TMPETojiaBaresieM, Kak OuH U3 CIIOCOOOB TEKYIIIEr0 KOHTPOJIS Ha

MPAKTUICCKHUX 3aHATHUAX.

CaMOCTOSATEeIbHOI padoThI CTYI€HTOB
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KoHTposabp caMocTOsTENbHOM pabOThl CTYACHTOB OCYIIECTBISECTCS HA JIEKIIH-

OHHBIX U IIPAKTHUYCCKUX 3aHATUAX CTYACHTOB ITO MCTOAUKAM, OITMCAHHBIM BBIIIIC.

Pedepar cuuraercsi BbINOJHEHHBIM, €CITU OH O()OPMIICH B COOTBETCTBHH C
TpeOOBaHUSAMHU, U3NIOKEHHBIMU B 1. 4.5, U3J0KEHHE MaTepuana MpeaCcTaBIeHO CO-
JiepKaTelIbHO, CBOMMHM CJIOBaMU U 0e3 00mux (pa3. CChUIKU MO TEKCTY HA HCTONb-

3yCMbIC HCTOYHHUKHU 00s13aTeIIbHEL.

N3 cuuTaeTcs BHINOJHEHHBIM, €CJIM OHO 0(OPMIICHO B TTOJTHOM COOTBET-
CTBHHU C Tp€OOBAaHUSIMHU, U3JIO)KEHHBIMU B 11. 4.6. Paznen ”O011ee onucanue mporpam-
MbI” JTOJDKEH KPaTKo, HO COJIEPKATENIbHO OTPaXKaTh OCHOBHBIE UJCH €€ peallh3allui.
[IpencraBineHHbIN KO/ MPOrPAMMBI JOJIKEH KOMITHUIIUPOBATHCS U BBITIOJHATHCS B CO-
OTBETCTBUU C OMUCAHHBIM CKPHUIITOM, JIOT JOJIKEH COAEPKATh KPATKHE KOMMEHTA-

pHYH, TOKa3bIBAIOIIME MTPABUIILHOCTH pabOTHI KOJIA.

Pedepar u /I3 onieHnBaeTcs o cucreMe ~3auTeHO”’/He3auTeHO .
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomenieHust

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KomnuaectBo HoCaaJO04YHbIX
MECT — B COOTBCTCTBHHU C

KOHTUHTEHTOM,  pabouee
MECTO pernoaBaTels,
KOMIIbIOTED, MPOEKTOp,

9KpaH, MapKepHas JI0CKa

1) Windows XP
Y BBIIIIC;

2) Microsoft
Office 2007 wu
BoIme 3) Linux

[IpakTnueckue 3aHs-
TUS

Aynuropus

KonmuecTtBo 1ocagodHBIX
MECT — B COOTBETCTBUH C
KOHTHUHT€HTOM, pabouee
MECTO npernoaaBaTes,
MPOEKTOP C BO3MOKHOCTBIO
MOJIKJIFOUEHUsI KOMITbIOTEpa
MU JEMOHCTpALMK CJIANIOB,
SKpaH

1) Windows XP
U BBIIIIC;

2) Microsoft
Office 2007 wu
Beimie  3) OC
Linux

CamocrosiTenbHas pa-
6ora

Ilomemenue miaga ca-
MOCTOSATENFHON pabo-
Ta

OcHallleHo KOMIBIOTEPHOM
TEXHUKOW C BO3MOKHOCTBIO
MOJKJIFOUeHUs K cetn «MH-
TEpHET» U obecrneueHueM
JocTyna B DJIEKTPOH-
HYIO UHGOPMAIIOHHO-
o0Opa3oBarenbHyl0  Ccpeay
VHUBEPCUTETA.

1) Windows XP
Y BBIIIIC;

2) Microsoft
Office 2007 wu
BhImie 3) Linux
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne
n/n

Jlara

HN3MmeHeHnue

JaTra u HoOMep NPOTOKOJIa
3acexanus Y MK

ABTOp

HavaapHuk
OMOIJIA
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