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1 eab TUCUMIJIMHBI.
B pesynapraTte OCBOGHUWS JAaHHOW IUCLUUIUIMHBI y OOYYaroIIerocs JMOJDKHBI OBITh
c(OpMHUPOBAHBI KOMIIETEHIIUM OCHOBHOW MPOQECCHOHAIBHON 00pa30BaTeIbHON MPOTPaMMBbI

OakanaBpuarta (manee - OITOIT): TTK-1.
ConeprkaHre KOMIICTCHIMH KaK IJITAHUPYEMbBIX PE3yIbTaTOB OOYUCHUS 110 AUCITUTLINHE

cM. Tabimmuel 1 u 2.

1.1 ®opMupyembie KOMIIETCHIIUA
Tabmuna 1 - ®opmupyemble TUCIUTUITHHON KOMIIETSHIIUN

HawnmenoBanue Bra HaumeHnoBanue Ko n na3Banne KOMIETEHITNH

KOMITETeHIIUN

(nusepcarvuas, KaTeropuH (FPYHHLI)

obwenpogeccuonanvras, KOMIIETEHIINH

npogeccuonanvras)

npodeccuoHaIbHaS IIK-2 CnocoOeH pa3pabaTbiBaTh, BHEAPSITH U

o0ecreynBaTh TEXHUIECKYIO MOJACPKKY
WH(POPMALMOHHBIX CUCTEM B 00pa30BaTeIbHOM

cdepe

1.2 3nanus, ymeHusi, HaBbIkH (3YB) no aAucuumiInHe
Tabnuna 3 — 3HaHus, yMEHUs, HaBBIKH, (POPMHUpPYEMbIE TUCITUTUIUHOMN

Kon n HazBanue NuaukaTopsl 3Hanwus, ymeHus, HaBbIkU (3YB), hopMmupyembie
KOMITETEHIIUN JIOCTHKEHUS JTUCIUTIITUHON
KOMIIETCHLINHY,
3aKpeIUICHHbIC 32
JUCIUTITNHON
ITK-1 Cnocoben IK 1.2 3HaTh:
paspalaTbiBars, Ocymectesier — METOJIbl APXUTEKTYPHI, AITOPUTMBI
BHCIPATH U paspaboTky, (YHKIIMOHUPOBAHHUS CUCTEM PEATbHOTO BpEMEHU
obecreunBaTh WHCTAJIALHIO, — METOJBI IPOCKTHUPOBAHUS IIPOTPAMMHOTO
TEXHHUYCCKYIO MOJH(PUKALHUIO 1 00ecCTIeYeHus] CUCTEM PEalIbHOTO BPEMEHU
MOJIIEPIKKY OKCILTYaTalHIO — 0COOCHHOCTH 000pYyJOBaHMUS, HA KOTOPOM
nHPOPMALMOHHBIX aJrOPUTMOB U MIPUMEHSIOT CUCTEMBI PEAIbHOTO BPEMEHH U UX
CHCTEM B MIPOrpaMMHOI0O XapaKTePUCTUKH, CBA3aHHBIE C 0COOCHHOCTIMHU
o0pa3oBarebHO oOecrieyeHust 0bopy0BaHHUS.
c(i)epe [IK 2.2 YMmerTh:
[oxbupaer u — pa3pabaTheIBaTh CTPYKTYPHBIE U PYHKIIMOHATIHHEIC
000CHOBBIBACT CXEMBI COCTABIIAIOIINX CUCTEMBI PEAIBHOIO BPEMEHU
BBIOOD — IPUMEHSTh METO/bI TOBBILLICHUS
HPOrpaMMHOro IIPOU3BOUTEIBLHOCTH U YBEIUYECHHSI HAJIEKHOCTH
obecrieuenus B CHUCTEMBI PEAIILHOTO BPEMEHU
COOTBETCTBUHU C BﬂalleTb:
3aaqamu — cpeacTBaMH pa3pabOTKH M OTJIAIKH POrPaAMMHOTO
°6pa3°BaTeHULHHX 00ecIeYeHns CHCTEM PeAIbHOTO BPEMEHH
opraHu3anum

2 O0béM U TPYAOEMKOCTH TMCUMIIJIMHBI 110 BUIaM Y4eOHbIX 3aHATHIA.

DopMbI IPOMEKYTOYHOH aTTECTALMM.
Ta6muia 4 — O6beM B TPYIOEMKOCTh TUCIUTITAHBI 10 BUJIaM y4e€OHBIX 3aHATHI

O0BéM
. 94acoB 10
OO6m1as TpyT0€MKOCTh U BUBI YI€OHOM paOOTHI IO JUCITUILUIHHE, TPOBOIUMBIC B PA3HBIX dbopmam
dopmax P
o0yueHust
300




1 OO61as Tpya0eMKOCTh JUCLHUTITAHEI 72
2 KonrakTHas paboTra o0ydJamImuxcs ¢ mHpenojgaBaTesieM (IO BHAAM y4COHBIX 3aHSTHH) 52
(Bcero)
AynuropHas pabora (Bcero): 48
B TOM YHCIIE:
JIEKITNHA 16
MIPAKTHYECKUE 3aHATHS, CEMUHAPHI 32
B HHTEPAKTUBHOH opme
3 CamocrosrenbHas pabota o0ydaronuxcs (Bcero) 20
4 TIpomexyTouHas arrecTanus 00y4aroIerocs 4
—3aueT (6 ceMecTp)

3. YueOHO-TeMaTHUYeCKHI MUIAH M COJepKAHUEe TUCIUNJINHBI.

3.1 YueOHO-TeMATH4YeCKHUIl IJIaH
Tabnuma 5 - YueOHo-TeMaTnuecKuii miaH O9HOU (OpMBbI 00yUIEHUS

O6mas TpynoemkocTb DopMBI TEKYILIETO
TPYHOEMKOCTB 3aHATHI (Jac.) npgg;?}?ﬁ:{qﬁoﬁ
= (6ceeo uac.) aTTeCTAIIH
= Paznienbr u TeMBI AUCUUIUIMHBI YCIIEBAEMOCTH
B 110 3aHATHSIM 020
g AyauTopH.
0 3aHATHS CPC
s JeKII. | TIpaKT.
Cemectp 6
1 OCHOBHBIE MOHATUSL CUCTEM PEATILHOTO 6 2 4 | YcrHbIii onpoc
BPEMCHHU
2 AmnmapatypHasi cpefia CUCTEM peaibHOro 10 2 4 4 | YcrHbIN ompoc
BPEMEHHU
3 [TporpaMMHOe 00OeCIIeUeHHE CUCTEM 10 2 4 4 | YerHsli ompoc,
peaNbHOrO BpEeMEHH 3aIuTa
pedepara,
00CyX/IeHUE
JIOKIIaJIOB
4 CpezcrtBa pa3pabOTKH U OTIAIKH 20 4 12 4 | 3amura oTYETOB
HPOrPaMMHOT0 00ECIICUSHHUS CUCTEM 0 BBITIOJIHEHUT
peaNbHOro BpeMEeH! HPaKTHIECKUX
pabot Nel-2
5 | SI3bIKM POrpaMMHUPOBAHHS CHCTEM 22 6 12 4 | 3ammura OTYETOB
peaNbHOro BpeMEeH! O BBITIOJIHEHUT
NPaKTHIECKUX
pabot Ne3-5
[TpomexyTo4Has aTTecTaIys 4 3auer
Bcero: 72 16 32 20

3.2. Conep:kanue 3aHATHI 110 BUIAM Y4eOHOH padoThI
Tabnuua 6 — Conepxanue TUCIUILTIHBI

No
n/m

HaumenoBanue pa3znena,

Conepxkanue 3aHATHS
TEMBbI JTUCIIUTLIHBI

Cemectp 6

Cooeporcarnue 1eKYyuoOHHO20 Kypca




OCHOBHBIE MIOHSTHS CHCTEM
PCaIbHOTO BpCMCHU

[TonsTHE peanbHOTO U pa3feIeHHOTO BPEMEHH.

Omnpenenenue cucrteMsl peanbHoro Bpemenu (CPB). Ilpumepst
AC PB B NpOMBIIIIIEHHOCTH.

PexuMBbl ’KeCTKOr0 ¥ MATKOT'O peaJbHOI'0 BPEMEHHU.
Knaccugukanus n onucanue pazHosuanocreit ACOUY PB.
Crpykrypa CPB.

Apxutektypa AC PB.

OcHoBHble ctanaaptsl CPB.

KommgectBennsie xapaktepuctuku CPB.

OneHka MNpPOMU3BOJUTENBHOCTH B  CHCTEMax  pEaJbHOIo
BpPEMEHH.

AmmapatypHasi cpefia CHCTeM
pEaNILHOTO BpEMEHU

Texungeckas crpykrypa AC PB (B mpOMBIIIIIEHHOCTH).
CocraB, Ha3HaueHne u npuHIuIbl peanuszanuun KTC AC PB.
Knaccugukanust 00beKTOB yrpaBiIeHHS.

CBsi3b ¢ 00BEKTOM YIIPaBICHUS.

[NepBryHbIe IPe0Opa30BATENN U X XaPAKTCPHUCTUKH.
OcHOBHBIE IPUHLIUIIBI TPe0Opa3oBaHMs U Mepeaadll CUTHAIOB,
BXOJI-BBIXOJIHBIE ITPe00pa3oBaTeIH.

Ucnonnaurensueie noacuctemsl B CPB

[lonsTHE TpOrpaMMHUPYEMOrO KOHTpOJUIEpa, €ro MecTo B
ctpyktype ACY TII. O6nacth mpUMEHEHUS ¥ eMKOCTh PhIHKA
KOHTPOJIICPOB.

Knaccudukanms KOHTpOIIEPOB.

[IporpamMmmHuoe obecrnieueHne
CHCTEM peaJbHOTO BPEMEHH

IlonsaTne, xpaTkas XapakTepuCTHKa W  KiaccU(HUKaIUs
OTIepaIoHHBIX cucTeM peansHoro Bpemern (OCPB).
CTaHZ[apTLI OINCPAMOHHBIX CUCTEM pPCAaJIbHOI'O0 BPEMCHHU.
Xapaxtepuctuku OCPB. Bpems peaxiyu cucTeMsl.
OcobenHoctu 0bopynoBanus, Ha KoTopoM npumensror OCPB.
Xapakrtepuctuku OCPB, cBszaHHBIE € 0OCOOEHHOCTSIMHU
000pyIoBaHUsI.

Apxutektypa OCPB. OCPB ¢ MOHONHMTHOH apXUTEKTypOM.
OCPB Ha 0cHOBE MUKPOSIPA.

Bunsl apxuTekTypbl sdapa M BCIIOMOTaTENbHBIE MOJIYJIN
OINEPAIIMOHHBIX CUCTEM PCAJIbHOI'O BPEMCHHU.

PeanbHbIi 1 3aIIMIIEHHBINA PEXUMBI paOOTHI IIPOLIECCopa.
Snpo B IpUBUIIETHPOBAHHOM PEXUME.
O6rwexTHO-opueHTupoBanabie OCPB.

(DYHKHI/IOHEUIBHLIG KOMITOHEHTHI OHepaHI/IOHHOﬁ CHCTEMBI
ABTOHOMHOT'O KOMITBIOTEpA.

MexaHU3MBbI PCAJILHOTO BPEMCHHU.

Opranuzanus 1 IiaHupoBaHue mporieccos u 3aaa4d B OC PB.
MOILCJ'H/I 3allUTbl MaMiATU B OINCPALOMOHHBIX CHUCTEMax
pearbHOro BpeMEHH!.

Ba3bl naHHBIX B pesKUME PEaTbHOTO BPEMEHH.

CpaBHUTENbHAS ~XapaKTEPUCTUKA OIEPAUOHHBIX CHCTEM
pearbHOro BpeMEHH!.

Kpocc-cuctemsl.

CpencrtBa  pa3paboOTKu U
OTIAJIKU MPOrpaMMHOTO
obecrieueHUs CHCTEM
pEaNbHOTO BPEMEHHU

MopenupoBanne CPB. Opranuzanus  B3auMOJICHCTBUS
nonb3oBatens u CPB.

WnTepdeiic npuknagaoro nporpammupoBanus CPB.
[Monw3oBarenbckuit natTepdeiic. I'papuueckuii uarepdeiic OC
PB.

HNucTpymeHTanbHbie cpenctea  PB: SCADA-cucrema
Genesis32

Knaccudukanus cpeacts nporpaMMUPOBaHUsS] KOHTPOJLIEPOB.
CpencrBa pa3pabotku u omiaaku [10 mporpamMmmupyeMbIx
JIOTMYECKMX  KOHTPOJUIEPOB H  TepMHHANIOB. (OCHOBHBIC
COCTABIISIIOIINE W BO3MOXKHOCTH.

5




S. S3piku  mporpammupoBanus | [IpeuMmyliecTBa MHOTONOTOYHOTO  NPOTPAMMHUPOBAHHUS B
CHCTEM PEeabHOTO BPEMEHH | CHCTEMax PeabHOTO BPEMCHH.

MeTosbl POrpaMMHPOBAHHS CUCTEM PEabHOTO BPEMEHH,
COJIep KaIIUX MTPOTPAMMHUPYEMBbIE JIOTUYECKUE KOHTPOJLIEPHI.
[Mporpammupyembie  noruueckre koHTpoiuiepsl OMRON:
pacrmpejeneHue MamsITH, OCHOBHEIC KOHIICTIIINN
MPOTPaMMHUPOBAHHS.

TexXHOMOruM MPOrpaMMHUPOBAHUS OOBEKTHBIX KOHTPOJIIIEPOB.
MoOuIbsHOE MPOrpaMMHUPOBAHKME TMPHIOKEHHH —PeaTbHOTO
BpeMeHHU B ctangapre POSIX.

Cooepoicanue npakmu4eckux 3ansamuil

4, CpencrtBa  paspabotku  u | MoaenupoBanue CPB ¢ ucnons3zoBanrnem SCADA-crucTeMbl
OTJIAJIKU nporpammuoro | Genesis32.
oOecrieyeHust cucTeM | 3HAKOMCTBO C  OCHOBHBIMH  BO3MOXKHOCTSIMH  CPEZCTB
pearbHOro BpeMEeH! pa3pabotku u otaanku [10 mporpaMMUpPyEeMbIX JIOTHYECKUX
KOHTpOJuiepoB U TepmuHanoB ¢pupmer OMRON
5. S3pikn  mporpammupoBanus | Co3gaHue MOOWMJIBHBIX MHOTONOTOYHBIX MPHJIOKECHUH B

CHCTEM peajbHOTO BPEMEHH | CHCTEMax peajbHOro BpeMeHH Ha ocHoBe cTtangapta POSIX.
OCHOBBI IPOTPAMMHPOBAHUS CHCTEM PEaTbHOI0 BpEMEHHU.
Pazpaborka IIO  cucreMbl  peanbHOr0O  BPEMEHH €
HCIIOIb30BaHUEM MIpOrpaMMHUPYEMBIX JIOTUYECKUX
KOHTpoJuIepoB npon3BojicTBa prupmer OMRON
ITpomexyTOUHas aTTECTALUS — 3a4em C OYEHKOU

4 TlopsizoKk OlleHMBAHHUA YCNEBAeMOCTM M C(OPMHPOBAHHOCTH

KOMHeTeHIIl/Iﬁ OﬁyanOmeFOCSI B TeKyl]_leﬁ | HpOMeH(yTOqHOﬁ aTTeCTalluu.

JI1si TIOJIOKUTENLHOW OICHKH 10 pe3yJibTaTaM OCBOCHUS TUCIMILIMHBI 00y4aroIeMycs
HEOOXOJUMO BBHITIOJHUTh BCE YCTAHOBJICHHBIE BUABI Y4eOHOH paboThl. OleHKa pe3yabTaToB
paboTsl oOyuatoierocst B 6amiax (Mo Bugam) rpuBeieHa B Tabmuie 7.

Tabmuma 7 - bamabHO-pedTUHrOBas OIEHKAa pe3yabTaToB  yuyeOHOW  paboThl

oOyuaromuxcs no suaam (bPC)
Yuyebnas padora |[Cymma  |Buasl u pesynpTaTel  |OlieHKa B aTTeCTallud bannst
(BUIBI) OamoB  |y4eOGHOI paboThI (17 menesnn)
Texymas yueOnas (80 Hoxman 4 6ansa (MoporoBOE 3HAYEHUE) 4-7
pabota B cemecTpe 7 6a/1510B (MaKCUMaIbHOE 3HAUEHHE)
(ITocemenne Pedepar 9 6ans10B (TIOPOTOBOE 3HAYCHHE) 9-13
3aHATHH 1O 13 6ans0B (MakcHMaabHOE 3HAUCHHE)
pacnucaHuIo 1 3ammra OT4ETOB O 5 6ann0B - nocenieHue 1 MpakKTUYECKOTO 10-16
BBINOJIHEHHE BBINOJIHCHUH 3aHATHS U BBINIOJHEHHE paboThl Ha 51-65%
3a/1aHKH) MIPaKTHYECKuX paboT |8 6annoB— nocenienne 1 3aHATHA U

Nel-2 (2 pabotsr) CYIIIECTBEHHBIN BKJIAJ Ha 3aHSATUU B pabOTy

BCEW IPYIIbI, CAMOCTOSTEILHOCTD U
BhIMOJIHEHKE paboThl Ha 85,1-100%

3amura OT4ETOB O 3a ogHy padory :
BBIMOJTHCHUH 4 6anna (BeimosHeHo 51 - 65% 3ananHmii) 12-33
NpakTUYeCKuX pabot |5 6108 (BeIIOIHEHO 66 - 85% 3ananuii)
Ne3-5 (3 pabotsr) 11 6annos (BoinonHeHo 86 - 100% 3ananuii)
Omnpoce! (3 onpoca) |2 6amia (IIOPOroBoe 3HAYCHHUE) 6-12
4 panna (MaKCUMaJIbHOE 3HAUCHHE)
HToro no Texymeii padore B cemecTpe 41 -80
IIpomexyrounas |20 Tecr. 5 6ansoB (IOpPOTOBOE 3HAUCHHE) 5-10
aTTectauus (3a4er 10 6a/u10B (MakcHMMaIbHOE 3HAYCHHUE)




C OLICHKON) Pewenue 3anaumn. 5 6a10B (TIOPOTOBOE 3HAUCHHE) 5-10
10 6annoB (MakcUManbHOE 3HAYEHHE)

HTOro no npoMe:KyTo4HoOi aTTecTaluM (3a4eTy C OLeHKOMH) 10-206.

CyMMapHasi OlleHKa 10 JUCHUILIHHE: CyMmma 6asioB Tekyiei 1 npoMexxyrouHoii arrecranuu 51 — 100 6.

B mpomexxyTouHO#H arTecTanuu OleHKa BbIcTaBiisieTcss B BeaoMmocTh B 100-0GamibHOM
1IKaJjie U B OyKBEHHOM 3KBUBaJIeHTe (Tabnuia 8)
Tabmuna 8 — Cootaecenne 100-6amibHOi MmIKaibl 1 OYyKBEHHOTO SKBHBAJICHTA OLIEHKU

YpoBHHU OCBOCHUS Okzamen 3auem
Cymma nabpannvix - -
o8 JTHMCIUTUTAHB 1 Oyenka Byxeennviii sxeusanenm byxeennuiii
KOMITCTCHIIMI 9KBUBATIEHIN
86 - 100 [TponBuHyTHIN 5 OTJINYHO
66 - 85 [ToBbIIICHHBIH 4 XOpOIIIO 3auTeHo
51-65 [Toporossiit 3 YIOBIIETBOPUTEILHO
0-50 IlepBoIit 2 HEYJIOBJIETBOPUTEIHHO He 3aureno

5  MarepuajJbHO-TEXHHYECKOE, NMPOrPpaMMHOe U Y4eOHO-

MeToAnYecKoe o0ecneyeHue AMCHUIINHBI.
5.1 YueOnas auTeparypa
OcHoBHasi yueOHasi iuTepaTypa

Manssko, A. A. IlapayenpbHoe MporpaMMHUpOBaHHE Ha OCHOBE TexHosioruii OpenMP,
MPI, CUDA : yuebHoe nocobue i akajgeMudyeckoro OakanmaBpuara / A. A. MansiBko. — 2-¢
u3M., wemnp. u jgon. — MockBa  M3marensctBo FOpaitr, 2019. — 129 c. — (Bsicmee
obpazoBanue). — ISBN 978-5-534-11827-8. — URL: http://biblio-online.ru/bcode/446247
(mara obpamienus: 30.03.2020). — TekcT : 2IEKTPOHHBIN

babuues, C. JI. PacnpeneneHnbie cuctemMbl . yueObHoe mocobue s ByzoB / C. JL
babuues, K. A. KonpkoB. — Mocksa : UznarensctBo FOpaiit, 2020. — 507 c. — (Bsicmee
obpazoBanue). — ISBN 978-5-534-11380-8. — URL: http://biblio-online.ru/bcode/457005
(mata obpamenus: 30.03.2020). — Texcr : anextponnsiit // DBC Opaiit [cait].

JononHuTeILHAS y4eOHAs TUTEpaTypa

Tpodumos, B. B. Anroputmuzanus u nporpaMMupoBaHue : ydyeOHUK a7 By30B / B. B.
Tpodumos, T. A. ITaBnosckas ; nox penakuueii B. B. Tpopumoa. — Mocksa : M3aarenscTBo
FOpaiit, 2020. — 137 ¢. — (Boicmiee obpazosanue). — ISBN 978-5-534-07834-3. — URL:
http://biblio-online.ru/bcode/452333 (nara oopamenus: 30.03.2020). — TeKCT : AIEKTPOHHBII

Craceimng, B. M. ba3bl JaHHBIX: TEXHOJIOTHH JOCTYIIA : yueOHOE mocooue isi By30B /
B. M. Cracpbimmn, T. JI. Craceimmnaa. — 2-¢ W3, Hcnp. U jgon. — Mocksa : M3maTenbeTBo
FOpaiit, 2020. — 164 c¢. — (Bsicmee obpa3zoBanue). — ISBN 978-5-534-08687-4. — URL.:
http://biblio-online.ru/bcode/463499 (nata obparenws: 30.03.2020). —TekcT : 3IEKTPOHHBII.

3amsatuHa, O. M. BbluMcIUTENbHBIE CUCTEMBI, CETH U  TEIEKOMMYHUKAILIHH.
MonenupoBanue cereii . ydeOHoe mocobue mis By3oB / O. M. 3Bamsarura. — Mocksa
WznatenberBo KOpaiit, 2020. — 159 ¢. — (Bricmree odpaszoBanue). — ISBN 978-5-534-00335-
2. — URL: http://biblio-online.ru/bcode/451319 (mara o6pamienns: 30.03.2020).— Tekcr :
JJIEKTPOHHBIN.

5.2 MarepuajibHO-TEXHHYECKOEe M  MNPOrpaMMHoOe oOecnevyeHue

AUCIUIIJINHBI.
VY4eOHble 3aHATHUS 110 TUCIUITIMHE TPOBOJATCS B yueOHbIX aynuTopusix HOU Keml'V:
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610 YueOnas ayauropus (MyIbTUMEAMNHHAS) IS IPOBEACHHUSL: 654079, Kemeposckas
- 3aHATHH JICKIIMOHHOTO TUIIA. oOnacts, r. HoBoKy3HelK,
CrienanusupoBanHas (yaeOHast) me0elib: 10cKa MenoBasi, kadeapa, CToJbl, CTybs.  [Ip-KT MeTamtypros, 1. 19
O6opynoBaHue A7 IPE3CHTAIINH YIeOHOTO MaTepHalia: CTAIHOHAPHOE - KOMITBIOTED,
9KpaH, IPOEKTOP

Hcmomnesyemoe tiporpammuoe obecrieuenne: MS Windows (Microsoft Imagine Premium
3 year mo cyonmnensnorHoMy norosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021
r.), LibreOffice (cBobomHO pacmpoctparsemoe [10), FoxitReader (cBo6oaHO
pacmpoctpansemoe I10), Firefox 14 (cBobomHO pacnpoctpansemoe [10),
SAnnexc.bpaysep (oTeuecTBeHHOE cBOOOIHO pacnpocTpansemoe I10).
WnTteprer ¢ obecieuernem nocryma B DM1OC.

501 KoMmbIoTepHBIH KiTacc. 654079, Kemeposckas
YueOHas aynuTopus (MyJIbTUMEIUHHAS )1 TPOBEICHUS: obnacts, r. HoBoky3HelK,
- 3aHATHH JICKIIMOHHOTO THUIIA; np-kT Meramrypros, 1. 19

- 3aHATHH CEMIHAPCKOTO (MIPAKTUIECKOTO) THIIA;
- TPYIIIOBBIX ¥ HHIUBHAYAIBHBIX KOHCYJIBTALNH;

- TEKYILET0 KOHTPOJIS ¥ IPOMEXYTOYHON aTTECTallUH.
CrneunanusupoBaHHas (yueOHas) MeOelb: JocKa MeJIoBast, Kadeapa, CTOJIbI
KOMIIBIOTEPHBIE, CTYJIbS.

OGopynoBaHue ISl IPE3CHTAUN Yy4eOHOr0 MaTepHaa: CTallHOHAPHOE - KOMITBIOTEP
NperoaaBaTeNs, 9KpaH, MPOEKTOp.

O6opynoBaHUE: CTAIMOHAPHOE - KOMITBIOTEPHI JJIst 00y4aroruxcs (17 mir.).
Hcnons3yemoe nmporpammuoe obecriedenue: MS Windows (Microsoft Imagine Premium
3 year mo cy0suieH3nonHoMy noroBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021
r.), LibreOffice (cBoboano pacnpoctpansemoe I10), BloodshedDev C++ 4.9.9.2
(cBobomnO pacnpoctpansemoe I10), FoxitReader (cBobomHo pacnpoctpansemoe I10),
Firefox 14 (cBobomuo pacnpoctpansemoe I10), Anxekc.bpaysep (oTedecTBeHHOE
cBoOomHO pactpoctpansemoe [10), Java (Gecrorathas Bepcust), Microsoft Visual Studio
(Microsoft Imagine Premium 3 year nio cyonuuen3nonHomy gorosopy Ne 1212/KMP ot
12.12.2018 r. no 12.12.2021 1.).

WuTteprer ¢ obecieuernem nocryma B DM1OC.

5.3 CoBpemennble  mnpodeccuoHaIbHbIe  0a3bl  JaHHBIX |

l/IH(l)OpMaHHOHHLIe CIIpaBOYHbLIC CUCTEMBI.

Ilepeyens CIIB/l u UCC no gucuuniimnxe

1. CITForum.ru - on-line O6ubauoTexka CBOOOJHO MAOCTYMHBIX MATCPHAIOB TI0
MH()OPMAIIMOHHBIM TEXHOJIOTUSIM Ha PYCCKOM si3bike - http://citforum.ru

2. Hayunas snexrponnas OuOmmoreka eLIBRARY.RU — xpynseWmmii poccuiicKuii
UH()OPMAIIMOHHBI TOpTan B 00JaCTH HAYKH, TEXHOJOTHH, MEIMIUHBI H 00pa3oBaHMUI,
coaep Kanii pedeparsl U MoJHbIE TEKCTHI - WWW.elibrary.ru

3. EnunHoe okHO mocTyma K 00pa3zoBaTebHBIM pecypcam - http://window.edu.ru/

6 Nuble cBegenussi u  (WIHM)  MaTepHabI.
6.1.IlpumepHbIe TeMBbI NMCbMEHHBIX Y4eOHBIX padoT

Pasgen 1. OCHOBHbIe NOHATUA CUCTEM PEasIbHOro BpemMmeHu

IIpumepnutit nepeueny 60npocoe 0ns yCmMmHo20 onpoca
[lonsiTHE peaTbHOTO M pa3eIEeHHOTO BPEMEHH.
Omnpenenenne cuctemsl peanbHOro Bpemenu (CPB). [Ipumepst AC PB B IpOMBIIIIEHHOCTH.
PeXuMBI )KeCTKOTO ¥ MATKOTO PEATbHOT'O BPEMEHH.
Knaccugukanus n onucanne pazHosuanocreit ACONY PB.
Crpykrypa CPB.
Apxurektypa AC PB.
OcHoBHble cTanaapTsl CPB.
KomnuectBennsie xapakrepuctuku CPB.
OneHka Npou3BOIUTENIBHOCTH B CHCTEMaX PeaIbHOIO BPEMEHHU.
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Paznen 2. AnnapaTypHas cpeia CMCTEM PeajbHOr0 BpeMEeHH
Ilpumepnutii nepeuens 60NPOCOE 014 3aUiUMbL OMYEHA

0 6bINONHEHUN NPAKMUYECKUX 3A0aH UL
Texnngeckas crpykrypa AC PB (B mpoMBIIUIEHHOCTH).
CocraB, Ha3HaueHHe U npuHIUIE peann3anun KTC AC PB.

Kaccudukarms 00eKTOB yIpaBIeHNUS.

CBA3b C 00BEKTOM yIpaBIICHHS.

[TepBuuHBIe TPEOOPA30BATENN H UX XapAKTEPUCTUKH.

OcHOBHBIE TPUHIIAIIB TPE0Opa30BaHM U TIepeAady CUTHATIOB, BXO-BBIXOIHbIE TPE0Opa3oBaTeIH.
HcnonaurensHrlie moacucteMsl B CPB

[TonsiTHe MpOrpaMMupyeMoro KOHTpoJuiepa, ero mecto B crpykrype ACY TII. Ob6nacts mpuMeHeHUs
Y €MKOCTbH PhIHKA KOHTPOJIIEPOB.

Kiraccudukanus KoHTpOIepoB.

CranzapTsl IPOrPaMMHUPYEMBIX JTOTHYECKUX KOHTPOJLIEPOB.

Mertonuka BIOOpa 1 KOHPHUTYPHUPOBAHUSI KOHTPOJIIEPOB.

IIpaktruka mpoektupoBanus ACYTII Ha 6a3e KOHTPOILIEPOB: MPOSKTHPOBAHUE PEIICHUS 3a1a91
aBTOMATH3AINN

CpaBHUTENBHBIN BEIOOP KOHTPOJUIEPOB TS peanu3anuu KoHkpetHoit ACY TII.
[Iporpammupyemsiit  mormdecknii  koHTpormiep OMRON.  Apxutektypa W NIPUHIIHITEI
(GYHKIIMOHUPOBAHMUSL.

O0bexTHBIE KOHTpOIUIephl. O0Ias XapaKTepUCTHKA.

DNEeKTPOHHBIE KOMIIOHEHTBI 00bEKTHBIX KOHTPOJIJIEPOB.

Amnmaparypa 00bEKTHBIX KOHTPOJUIEPOB.

[IpaxTrKa MpoeKTUPOBaHUS OOBEKTHBIX KOHTPOJLIEPOB.

[IpoMBbInIeHHBIE KOMIIBIOTEPHI: XapaKTEPUCTHKA U KIIACCU(PUKAIIHSL.

Wnrepdeticet CPB.

CucTeMBbl 3alIUTHl 000PYAOBaHUSI.

P Jdlporpamvu IICYCHNE CUCTEM bLHOI'0 BDEMEHU
Ilpumepnulii nepeuens 60npoCoO6 011 yCMHO20 ONPOCA

[MonsiTHe, KpaTKas XapakTepUCTUKA W KIACCH(HKALUS ONEPAOHHBIX CUCTEM PEaIbHOTO BPEMEHH
(OCPB).
CraHaapThl ONlepallMOHHBIX CUCTEM PEaIbHOIO BPEMEHHU.
Xapaxrepuctuku OCPB. BpeMs peakiiu CUCTEMBI.
Ocobennoctu o0opynoBanus, Ha kotopoM npumenstor OCPB. Xapakrepuctuku OCPB, cBsa3anHbIE
¢ 0COOEHHOCTSMHU 000PY/IOBAHUSI.
Apxurexktypa OCPB. OCPB ¢ mononuTHO# apxurektypoil. OCPB Ha ocHOBE MHKposizpa.
Buasl apXuTeKTypHl siipa ¥ BCIOMOTaTeIbHbIE MOAYJIN ONEPAIIMOHHBIX CHCTEM PEAIbHOTO BPEMEHHU.
PeanbHbIi 1 3aIMIIIEHHBIN PEKUMBI pa0OTHI IPOLIECCOPA.
Snpo B IpUBHUIETHPOBAHHOM PEXUME.
O6bexTHO-opueHTupoBanHbIe OCPB.
OyHKIMOHATBHBIE KOMIIOHEHTHI ONEPAIMOHHON CUCTEMBI aBTOHOMHOI'O KOMIIBIOTEDA.

Opranuzanus ¥ miaHupoBanue npoieccos u 3a1a4d B OC PB.
Moenu 3aIuThl TAMATH B OTIEPALIMOHHBIX CHCTEMAX pealbHOr0 BPEMEHH.
Ba3bl 1aHHBIX B pe’KUME PEaNbHOrO BPEMEHH.
CpaBHHUTENBHAS XaPaKTEPUCTHKA OTIEPAIIMOHHBIX CUCTEM PEabHOTO BPEMEHH.
Kpocc-cucremsl.

Ipumepnotit nepeuens mem pegpepamos
OCPB VxWorks. OOmue cBeneHusi, ucropusi pa3Butus. Jlunensus. XapaKTEpPUCTHKH PEaTbHOTO
BpeMeHH. [IpuMepsl NpUMEHEHHUS.
OCPB OQNX. OO6mue cBeneHus, UCTOpHs pa3Butus. Jlunensus. XapaKTEpUCTHKH PEaIbHOIO
BpemenH. [lognepxusaemeie matdopmel. [Ipumeps! npuMeHeHHS.
JavaOS. Obmue cBeneHus. XapakTEpPUCTUKK peabHOro BpeMeHH. lloanepkuBaemble MIaThOPMEI.
AmnmapatHoe yckopeHue 0aiT-kozaa. [Ipumepsl TpUMeHEeHHS.
OrmepalioHHbIe CUCTEMBI JIJIsl BCTpOoeHHbIX cucteM cemeiictBa Windows (Windows CE, Windows
NT embedded, Windows Mobile). YerpoiictBo atux OC, ucropusi pa3BUTHS, HOAICPKUBAEMBIC
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wiatdopmel. JInnensus. [IpuMEHNMOCTE B cUCTEMax peasbHOTO BPEMEHH.

OmnepanonHast cuctema Symbian. VYcrpoiictBo OC, wucropus pa3BHTHS, IOJICPKUBACMBIC
riatgopmsl. Jlnnensus. [IpuMeHUMOCTb B cCCTEMax peajJbHOr0 BPEMEHH.

OC cemeiictBa UNIX/Linux mms Berpoennbix cucteM. Embedded-guctpubyTtuser — Linux:
KOMMEpUYECKHE U HEKOMMEpUECKHE, OO 0030p U CPaBHUTEJIBHBIA aHAIN3.

OC Android. YcrpoiictBo OC, ucTopusi pa3BuUTHA, MOJICPKHUBacMble IaThopMbl. JIUmeH3usL.
[IpuMeHNMOCTh B CUCTEMaX PEaIbHOTO BPEMEHH.

Amnamu3 spomonud sapa LinuxX B oGmactu mommepKu paboThl B pealbHOM BpeMeHu.Ilommepikka
OOYHBIX YCTPOWCTB B CHCTEMax peajbHOr0 BpemeHH. I[locTaHoBka mpobaeMbl. AHamu3
CYLIECTBYIOIIMX PELICHUN.

CucremMbl BBICOKOW JTOCTYMHOCTH: OCHOBHBIE NMPHHIIHUITEI TIOCTPOSHHSI M 00JIACTh MPUMEHEHUSI.
[Ipuniun “nsTH AeBsITOK .

MHoronpoueccopHble/pacipeaeseHHbIe CUCTEMbl pealbHOr0 BpeMeHH. [IpHHIMIBI TOCTPOCHHSI.
TIpumepsl.

OnTrMu3anys 3HEPronoTpedIeHHs B CUCTEMaX PEaIbHOTO BPEMEHH.

OnTuMu3anyst BpEMEHH 3arpy3KH B CUCTEMAax PEaTbHOTO BPEMEHH.

BupTtyanuzaums B cucteMax peaibHOT0 BpEeMEHH.

Craruueckue anroputmbl manupoBanus (Rate-Monotonic Scheduling). Martemarndeckuii anmapat
(rate-monotonic analysis). [Tpumepbl MpUMEHEHHSI.

Ilpumepnutii nepeuensv mem 00K1a008
CpaBHUTENBHBIM  aHaNIW3  CYIIECTBYIOIIMX  MPOTrPaMMHO-AMIapaTHBIX ~ KOMIUIEKCOB A
a3pOra30BOrOKOHTPOJIS Ha yIJIe100BIBAIOIIEM IPEANPUATHH.
CpaBHUTENBHBIA aHAIN3 CYIIECTBYIOIUX MPOrPaMMHO-aNNapaTHBIX KOMIUIEKCOB aBTOMAaTH3alMH
yhpaBiieHHsI KOHBEHEPHBIM TPAHCIIOPTOM Ha YriieJ00bIBAIOILEM MPEAIPUSITHH.
CpaBHUTENBHBIA aHAJIN3 CYIIECTBYIOIIUX MPOTPaMMHO-AINAPAaTHRIX KOMILIEKCOB aBTOMAaTH3aINH
yIpaBiIeHHs] KOHBEHEPHBIM TPAHCIIOPTOM Ha METAJLITypPTHYECKOM MPEAIPUATHH.
CpaBHUTENBHBIA aHAIN3 CYIIECTBYIOIUX MPOrPaMMHO-aNNIapaTHBIX KOMIUIEKCOB aBTOMAaTH3alMH
yIpaBlieHHsI KOHBEHEPHBIM TPAHCIIOPTOM Ha yrienepepadaTbIBatomeM NpeAnpPUITHH.
CpaBHUTENBHBIA aHAIN3 CYIIECTBYIOIIUX MPOrpaMMHO-aIapaTHBIX KOMIUIEKCOB aBTOMaTH3allUU
YIPaBIEHHS MIPOLECCOM BOJOOYHCTKH.
CpaBHUTENBHBIA aHAIN3 CYIIECTBYIOIUX MPOrPaMMHO-aNIapaTHBIX KOMIUIEKCOB aBTOMAaTH3alMH
yIpaBiIeHUs JOMEHHBIM IPOU3BOICTBOM.
CpaBHUTENBHBIA aHAIU3 CYIIECTBYIOIUX MPOrpaMMHO-aINapaTHBIX KOMIUIEKCOB aBTOMAaTH3alUN
YIPAaBIEHHS BEHTWIATOPAMH TJIaBHOTO IPOBETPHUBAHUS YTOJIbHOMN IIAXTHI.
CpaBHUTENBHBIN aHATU3 CYNIECTBYIONIUX MPOTrPaMMHO-aNNIapaTHBIX KOMIUIEKCOB aBTOMAaTH3aIUU
yIpaBIeHHs BO3yX0-HarpeBaTeIbHOW yCTaHOBKOM.
CpaBHUTENBHBIA aHAIN3 CYIIECTBYIOIUX MPOrpaMMHO-aINapaTHBIX KOMIUIEKCOB aBTOMAaTH3alUN
YIIPABJICHUS OTONMUTEIBHON KOTEIBHOM.
CpaBHUTENBHBIH  aHAJINW3  CYMIECTBYIOUIMX IPOTPAaMMHO-ANMapaTHbIX KOMIUIEKCOB  CHCTEM
MOHHMTOPHHIA MECTOITOJIOKEHUS IIEPCOHANA U TPAHCIIOPTA B YTOJIBHOM IIAXTe.

Paznen 4. CpencrBa pa3padoTKH M OTJIAAKH MPOrPAMMHOIQ 00ecneYeHnsl CHCTEM PeAJbLHOrQ
BDeMEHU
IlpumepHnotii nepeueHsb 60NPOCOE 0714 3AU{UMbI OMYEMa
0 8bINOJIHEHUU RPAKMUUECKUX padom

. Monenuposanue CPB. Opranuzauus B3auMoaeiicTsus nois3zoBatens u CPB.

Wnrepdeiic npuxiaanoro nporpammuposanus CPB.
[Monw3oBarenbckuit natepdeiic. ['papuueckuii unrepdeiic OC PB.
Wucrpymenrtansabie cpenactsa PB: SCADA-cuctema Genesis32 u ap.

. Kinaccudukanus cpencts nporpaMMHpOBaHUs KOHTPOJIJIEPOB.
. Cpencrsa pa3pabotku u otnaaku [10 nmporpaMMupyeMsIX JTOTHYECKHX KOHTPOJUIEPOB M TEPMUHAIIOB.

OcHOBHbBIE COCTaBJIAIOIIME U BOSMOXKHOCTH.

Tunosvie 3a0auu
Tema 1. Obocrnosanue gvibopa SCADA-cucmemsl u ee KOMNOHERMO8 OISl Peanru3ayuil KOHKpemHou
ACY TIL
s BeiOpannoit CPB (nmpumepHsie BapuanTsl CPB nanbl B THIOBOM 3aaue 1 paszaena 2)
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o6ocHoBaTh BEIOOP SCADA-CHCTEMBI B €€ KOMITOHEHTOB.

Ipaxmuueckue pabomwl. Tema 1. Mooenuposanue CPB ¢ ucnonvzosanuem nakema One-CX-
OMRON.

C ucnonp3oBaHKueM makeTa npukiaaaHeix nporpamm One-CX-OMRON npomopaenupoBaTh
paboTy CIeAYIOMNX CUCTEM:

1.1. Cucrema 00paboTku WHGPOPMALMU COJCPKUT MYJIBTUIUICKCHBIA KaHam ©u 3
MUHEOBM. CurHaibl OT JaTYMKOB MOCTYNAOT HAa BXOJ| KaHaja 4epe3 MHTEPBabl BPEMEHU
10£5 mrc. B kaname oHu Oydepu3yroTCs U TNpEABApUTEIILHO 00padaThIBAIOTCS B TCUCHUC
1043 mkc. 3aTeM OHM MOCTYHArOT HAa 00paboTKy B Ty MUHUOBM, rae nmMeercs HanMeHbIIas
M0 JUIMHE BXONHAS oOYepenb. EMKOCTH BXONHBIX HAKOIMUTEIEH BO Bcex MUHHOBM
paccuntanbl Ha xpaHenue 10 curnanoB. Bpems oOpaboTku curHana B jr000ii MUHHOBM
paBHO 33 MKC.

1.2.Cucrema o6pabotku 500 cHTHANOB, MOCTYMAIOMIMX C AAaTYUKOB. ONpEAenuTh CpeaHue
BpeMeHa 3aJIepKKH CUTHAJIOB B KaHae 1 MUHUOBM 1 BEpOSITHOCTH MEPENoIHEHUS BXOTHBIX
HakonuTenei. OOecreunTs yckopeHue oOpaboTku curHana B OBM go 25 wmkc mpu
JIOCTIDKEHHY CYMMAapHOU ouepe i CUTHAIIOB 3HAYCHUS 25 eTUHHII.

Hpakmuqecmte pa60mbl. Tema 2. 3naxomcmeo ¢ OCHOBHLIMU BO3MONCHOCMAMU cpedcme

paspabomku u omaaoku 110 npocpammupyemvix 102UtecKux KOHMpouiepos u MmepMuHaios upmol
OMRON.

C ucnonszoBanueM [1I1I1 Cx-Programmer u Cx-Simulator OMRON pa3paboTtats mporpammy

JUTSL peaTn3aliiy OTHOTO M3 BApPHAHTOB MHIUBHTya bHBIX 3a/IaHHH.

Bapuanumer unousudyanvuwix 3a0anuii:

1.1. YcranoButs B «1» moodepenHo Ha 5 cex Bce HeueTHble OuThI B cioBe 100 (aHaimormdHo
«OETyIM OTHSIM).

1.2. llogcunTaTh KOMTUYECTBO UMITYNIbCOB, osBuBmuxca B Oute 100.00, 3a 20 cek. [losBnenue
UMITYJIbCOB UMHTHUPOBATH BPYUHYIO.

1.3.CpaBHuTh 3HaueHMs B sUeikax, aapeca kKoTopbix 3amucanel B D100 u D200. Pesynbrar
CPaBHEHUS BHIBECTU B CIIEAYIOIIEM BH/IE:
- «1» B 100.01, ecniu mepBOE > BTOPOTO;
- «1» B 100.02, ecnu nepBoe < BTOPOro;
- «1» B 100.03, ecniu mepBoe = BTOPOMY.

1.4. Ycranosuts B «1» Ha 3 cek 1-it our B cinoBe 100. 3aTem 3TOT OUT ycTaHOBUTH B «0», a 2-i
out ycTaHoBuTh B «1» Ha 3 cek. [loBTopuTh 00a HelcTBUs 5 pas.

1.5.3amucarp B stuetiku D100-D109 mocnenoBarenbHO 3HAYSHHS, TIEPBOE U3 KOTOPHIX 33/1aHO B
ciose 100, a kaxxoe mociemyroiiee Ha 3 OOIbIIe MPeIbITyIIETo.

1.6.3anucarp B suetiku D100-D109 mnocnemoBatenbHO pe3ysbTaT JCICHUS MPEIBIIYIIETO
3HaueHus Ha 2. [lepBoe 3HaueHue 3agath B ciose 100.

1.7.Oprann3oBaTh OSCKOHEYHBIH IUKJ, IOACYUTHIBAIONINN KOJIWYECTBO  S-CEKYHIIHBIX
WHTEPBAJIOB, BO BpeMs KOTophix B Oute 100.00 mosiBisieTcst umiyisc. [losiBieHHE UMITYITECOB
UMHUTUPOBATH BPYUHYIO.

1.8.Opranm3oBaTts OECKOHEYHBI IUKJ, IOACYUTHIBAIONINN KOIWYECTBO  3-CEKYHIIHBIX
WHTEPBAJIOB, BO BpeMsi KoTopbix B oute 100.00 oTcyTrcTByeT 3HadeHue «1». [losBienue «1»
UMHUTUPOBATH BPYUHYIO.

1.9. Ycranosuts B «1» Ha 3 cex nepsrie 8 6ut B cnose 100. 3aTem 3Tu OUTHI yCTaHOBUTH B «0», a
BTOpHIE § OUT YCTaHOBUTH B «1» Ha 3 cek.

1.10. 3anwucats B sueiiku D100-D109 mocnenoBaTelIbHO Pe3y/IbTaT YMHOKEHHUS MTPEIBITYIIETO
3HaueHus Ha 2. [lepBoe 3HadeHue 3aaath B ciose 100.

1.11. CpaBuurp 3Hauenus B sueiikax D100 u D200. Pesynbrar cpaBHEHHS BBIBECTH B
CIIETYIOIEM BUE:
- «1» B 100.01, ecnu mepBoe > BTOPOIO;
- «1» B 100.02, ecniu mepBoe < BTOPOTO;
- «1» B 100.03, ecniu mepBoe = BTOPOMY.

1.12. 3anwmcars B siueitku D100-D109 nocnienoBarenbHO 3HAYCHHS, TIEPBOE U3 KOTOPHIX 33/1aHO
B ciioBe 100, a Kaykaoe mocneayoee Ha 5 MEHbIIE MPeIbITyIIEro.

1.13.  VYcranoButh B «1» moodepenHo Ha 4 cex Bce deTHble OUTH B cioBe 100 (aHamoruuHO
«OeryImuM OTHIMY).
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1G] A3DIKH ITDOIDAMMUWDOBAH M S 4 M DCAJLHOI'QO BD
Ipumepnviit nepeuens 60nPoOCcos 015 3auumMovl Omuema
0 6bINOJIHEHUU NPAKMUYECKUX PAOOmM

ITpeumyIiiecTBa MHOTOIIOTOYHOTO MTPOrPAMMHUPOBAHHS B CHCTEMaX PEabHOTO BPEMEHH.

2. MeTopl MPOrpaMMHUPOBAHUS CUCTEM PEATbHOTO BPEMEHH, COJCPIKAIIMX MPOrPaMMHPyEMBbIe
JIOTUYECKHE KOHTPOJLIEPHI.

3. Tlporpammupyemsie orudeckue kouTpouiepbl OMRON: pacnpenenenue namsTi, OCHOBHBIC
KOHIICTIIIMH TPOTPaMMHUPOBAHHS.

4. TeXHOJIIOTHH TPOTPAMMHUPOBAHUS 00BEKTHBIX KOHTPOJLICPOB.

=

5. MoOunpHoe porpaMMHUpOBaHKE PUIIOKEHHUH peanbHOro BpeMenu B cranaapte POSIX. Tunossie 3axaun

IIpaxmuueckue pabomul. Tema 3. Coz0anue MOOUTLHLIX MHO20NOMOYHBIX NPUTOICEHUU 8 CUCTeMax
PpeanvHo2o 8pemeHu Ha ocHoge cmandapma POSIX
Co3znaTh IBYXIOTOYHOE NMPHIIOKEHUE, KOTOPOE BBIUUCIISIET YHCIIO «IIHM» C MAaKCHMaIbHON
TOYHOCTBIO NTOCIIE 3anATON. [IprtokeHne TOIKHO CONEPKaTh IIaBHBIN MOTOK
(0OpabaTsIBAIOMIIIT BBOJI ITOJIH30BATENS) M BRIYUCIUTENBHBINA. [IpeaycMoTpeTh BOZMOKHOCTD
M3MEHEHUs CBOMCTB MOTOKOB U CJIENaTh BBIBOJBI O PEAKIIMK TOTOKOB HAa 3TU U3MEHEHMUS.
Ipaxmuueckue pabomul. Tema 4. OcHOBbL NPOSPAMMUPOBAHUS CUCTEM PEATIbHO20 BPEMEHI.
Bapuaumer unousudyansvheix 3a0anuii:
1.1. OcymiecTBUTh KOHTPOIB ISl OTepaTopa 3a IBMKCHHEM HEKOTOPOTO MeXaHW3Ma, padoduit
KOTOpOTO COBEpIIAET MUKINYECKOE ABM)KEHUE MO MEepUMETpY MpsMoyrojibHuKa. OnepaTop
JIOJDKEH MEPUOINYECKH TOATBEPKAATh MPAaBUIBHOCT (YHKIMOHUPOBAHUS MexaHH3Ma. B
cllyyae HENpaBWIBHOIO (DyHKIMOHHMPOBaHHMA HEOOXOOMMO BbIIATh NpPEAYNPEXKICHHE, a
3aTeM OCTAaHOBHTH PadOTYy.
1.2. bnok ynpaenenust ceeToopom
CocTaBuTh MPOrpaMMy, KOTOpasi CHHXpOHH3HUPYET MEPEKIIF0UeHIE [IBETOB cBeTo(opa Ha
nepekpectke. [Ipoekt mabopaTopHON pabOTHI MPENCTABIAET COOOM MPOCTON OIOK
yIpaBlieHUs ABMKCHUEM Ha IIEPEKPECTKE, UMEIOLIEM CBETO(OPHI VI ABYX
NepeceKarIXCsl HapaBIeHUH ABKeHus. CBEeTOGOPBI NOKHBI UMETh /IBa
IIPOTHUBOIIOJIOKHBIX COCTOSIHUS — KPACHBIN U 3€JeHbIN. Takke NOIKHBI IPUCYTCTBOBATh
OOIIENIPUHATHIE [IEPEXOAHBIC CTAANHU: JKEIThIH U KPACHO-KEIThIH.
[Mocnenusist cTamus [OoMKHA OBITH JUIMHHEE NpeAbInyieii. [IpenycMoTpeTh aBTOMaTHIECKOe
OTKITIOYEHHUE cBeTo(opa Yepe3 7 IHUKIIOB PadOTHI, a TAK)KE aBTOMATUYECKOE BKITIOUEHHE
1I0CJIE OTIPENESICHHOTO BPEMEHH OXKUAAHUSL.
Ipaxmuueckue pabomul. Tema 5. Paspabomxa I10 cucmemvl peanvho2o epemeru ¢ UCHONb308aAHUEM
npopamMmupyemvix 102U4eckux Konmpoaiepos npouzeoocmsa gupmovr OMRON
Paspaborats nmporpammy ¢ ucnons3zosanuem [I1I1 Cx-Programmer u Cx-Simulator OMRON st
peanuzauuu anroputMa GyHkunoHupoBanus BeiOpanHoit CPB (nmpumepnsbie Bapuantel CPB
JIaHbI B TUIOBO#T 3a1a4e 1 paszena 2).

6.2. IlpumepHbIe BONMPOCHI W 3ajaHus / 3a1a4d JJIsl MPOMEKYTOUHOM

arTrecraiumu
Cemecmp 8
Tab6auna 9 - [IpumepHble TeopeTHYeCKHe BONPOCHI M NMPAKTHYECKHEe 3aJaHUA K

3a4eTy C OLIEHKOH

1. [TonsiTHe peaqbHOTO U pa3AeeHHOTO BpEMEHH.

2. Onpenenenue cucremsl peanbHoro Bpemenu (CPB). [Tpumeprst AC PB B
IPOMBIIIJIEHHOCTH.

Pexumbl ’KeCTKOro U MSTKOTO PeaibHOTO BPEMEHHU.

Knaccudukanus u onucanue paznosuanocreit ACONY PB.

Crpykrypa CPB.

Apxurekrypa AC PB.

OcHosuble cTangaptel CPB.

KonnuectBennsle xapakrepuctuku CPB.
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9. OI_IGHKa MPOU3BOAUTCIIBHOCTU B CUCTCMAX PCAJIbHOI'O BPCMCHHU.

10. Texauueckas ctpykrypa AC PB (B mpombIieHHOCTH).

11. Cocras, Ha3HaueHue u npuHuunel peanuzauuu KTC AC PB.

12.  Knaccudukanus 0ObeKTOB YIIpaBICHUS.

13.  CBs3b ¢ 00BEKTOM yIIpaBICHHUS.

14.  IlepBuuHbIe MpeoOpa3OBaTEIN U UX XaPAKTCPUCTUKH.

15.  OcHoOBHBIE IPUHIMIIBI TPEOOPa30BaHUS U MIEPEeJaul CUTHAJIOB, BXO/-BBIXOHbIC

npeoOpa3oBarTey.

16. Ucnonnurensusie noacucremsl B CPB.

17. [TonsTHE TpOrpaMMUpPyEeMOTo KOHTpoJIIepa, ero Mecto B ctpykrype ACY TII. Obnacts
MIPUMEHEHUS U EMKOCTh PhIHKa KOHTpoJuiepoB.Kiaccudukanys KOHTpOILIEPOB.

18.  CranmapTsl IpOrpaMMHUPYEMBIX JOTHYECKHX KOHTPOJICPOB.

19.  Ilporpammupyemsriii toruueckuii kontpoiuiep OMRON. ApxurekTypa v IpUHIMITEL

(YHKIMOHUPOBAHUS.

20. OObekTHBIE KOHTpOJUTephl. O0IIas XapaKTepUCTHKA.

21. DNEeKTPOHHBIE KOMIIOHEHTHI OOBEKTHBIX KOHTPOJIEPOB.

22.  AmnmapaTtypa 00bEKTHBIX KOHTPOJIEPOB.

23.  IIpoMmpbllIeHHbIE KOMITBIOTEPHI: XapaKTEPUCTUKA U KITaCCUPUKALIHSL.

24.  Hurepdeiicer CPB.

25. Cucremsl 3a1uThl 000PYI0BaHUSI.

26.  Meroauka BeIOOpa U KOHOUTYPHUPOBAHUS KOHTPOJIJIEPOB.

217. CpaBHUTENBHBII BBIOOP KOHTPOJUIEPOB IS peanu3anuu konkpetHoit ACY TII.

28.  IlpakTuka mpoeKTUPOBaHUS OOBEKTHBIX KOHTPOJIIEPOB.

29.  Ilpakrtuka npoektupoBanus ACYTII na 6a3ze KOHTPOJIEPOB: MPOSKTUPOBAHUE PELICHUS

3aJa41 aBTOMATHU3aLlNH.

30.  Ilonsartume, KpaTKas XapaKTEepUCTHUKA U KJIaCCH(HUKALINS ONEPATUOHHBIX CUCTEM PEATBHOTO

Bpemenu (OCPB).

31. CrangapTsl ONEpallMOHHBIX CUCTEM PEAILHOTO BPEMEHHU.

32. Xapakrepuctuku OCPB. Bpems peakuuu cuctemsl.

33.  Ocobennoctu o6opynoBanusi, Ha koropoM npumensror OCPB. Xapakrepuctuku OCPB,

CBSI3aHHBIE C 0COOEHHOCTSAMHU 000PYAOBAHMUS.
34.  Apxutekrypa OCPB. OCPB ¢ mononuTHO# apxutektypoit. OCPB Ha ocHOBe

MUKpOsIIpa.

35.  Bupasl apXUTEKTYpHI SApa U BCIIOMOTATEEHBIE MOTYJIH OTIEPAIIHOHHBIX CHCTEM
pEAIBHOTO BPEMEHH.

36.  PeanbHBII U 3aNUIIEHHBIN PEKUMBI PA0OTHI TIPOIIECCOpA.

37.  Snpo B MpUBUIIETUPOBAHHOM PEXUME.

38.  OObextHO-OpueHTHpOBaHHBIE OCPB.

39.  OyHKUMOHAJbHbIE KOMIIOHEHTHI ONIEPAlMOHHOM CUCTEMBI aBTOHOMHOT'O KOMIIbIOTEpA.
40.  MexaHU3MBI peaTbHOTO BPEMEHHU.

41.  Mojenu 3aIUThI TAMSATH B ONEPALMOHHBIX CUCTEMAX PEaJIbHOTO BPEMEHHU.

42.  ba3pl TaHHBIX B PEKUME PEAUTHHOTO BPEMEHH.

43.  CpaBHHTEIbHAS XapaKTEPUCTHUKA ONEPALIMOHHBIX CUCTEM PEATbHOTO BPEMEHH.
44.  Kpocc-CUCTEMBI.

45. Opranuzanys 1 nIaHupoBaHue npoueccos U 3a1a4d B OC PB.

46. MoaenupoBanne CPB. Opranuzamnus B3auMoieicTBrs nojas3onatens u CPB.
47.  Untepdetic npukiagHoro nporpammuposanus CPB.

48.  Tlomwp3oBarennckuii mHTEpdeEiic. ['paduuecknii uarepdeiic OC PB.
49.  Hucrpymenranshbie cpeactBa PB: SCADA-cucrema Genesis32.

50.  Kiaccudukamus cpecTB mporpaMMHUPOBAHUS KOHTPOJLIEPOB.

51.  Cpenctsa pa3paborku u otnaaku 10 mporpaMMupyeMbIX TOTHYECKUX KOHTPOJIEPOB U
TepMHHAIIOB. OCHOBHBIC COCTABIISIONTNE H BO3MOXKHOCTH.

52.  IlpeumymiecTBa MHOTOIIOTOYHOTO MTPOTPaMMHUPOBAHUS B CUCTEMAX PeaTbHOTO BPEMEHH.
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53.  Meroabl mporpaMMHUPOBAHUS CUCTEM PEATbHOTO BPEMEHH, COICPIKAIIINX
IIPOrpaMMUPYEMBIE JTOTHYECKHE KOHTPOJUIEPHI.

54.  Ilporpammupyemsie noruueckue kontpomiepsl OMRON: pacnpenenenue namsTy,
OCHOBHbBIE KOHLEIIUHN MPOTPaMMHPOBAHHUSI.

55.  TexHonoruM NporpaMMUpPOBaHHS OOBEKTHBIX KOHTPOJIIEPOB.

56.  MoOwibHOE MPOrpaMMUPOBAHKE IPUIIOKEHUH pealbHOTO BpeMeHu B crannapte POSIX.

Tumnossle 3a1a4n:

1. C ucnonbzoBanuem I ONE-Cx-Simulator OMRON pa3paboTath mporpaMmmy Jist
peanu3aly OJHOr0 U3 BAPMAHTOB MHAMBUYAIbHbIX 331aHUH (IIPUMEPHBIN IIepedyeHb PUBEIECH
B TUIIOBBIX 3asadax mis [Ipakrudeckoit padotsl mo Temam 1-5).
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