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1 eab AMCHUINIUHBI.

B pesymbraTe OCBOEHHsS JaHHON JUCHUIUIMHBI y OOYYaroIlerocsi JOJDKHBI OBITh

c(OpMHUPOBAHBI KOMIIETEHIIUM OCHOBHOH MpodeccroHabHON 00pa30BaTEIbHON MPOTrpaMMBbI

OakanaBpuara (nanee - OITOII): OIIK-4, OITK-5.

(I)opanyeMble KOMIICTEHIIMU, MHIUKATOPbI TOCTHKCHHUA KOMHeTeHHHﬁ, 3HAHUA,

YME¢HUSA, HABBIKHA

Tabmuna 1 — MaaukaTopsl JOCTHXKEHHS] KOMIETEHINH, (JOpMUpYEeMble AUCHUTUIMHON

Kon u Ha3sBanue
KOMITETEHLIN T

WNuaukaTopsl TOCTHKEHUS
xomrerennun o OITOIT

3nanust, ymeHust, HaBbiku (3YB), popmupyemsbie
QUCIUIUIMHON

OIIK-4 Criocoben
MMOHUMATh  TPUHIIHITEI
paboTBl COBPEMEHHBIX
“H(OPMAITMOHHBIX

TEXHOJOTHUI u
WCTIONB30BaTh WX IS

OIIK 4.3 IlpumeHnset
MHPOPMAaIMOHHO-
KOMMYHHKAIIIOHHBIE
TEXHOJIOTUH U
WHQOPMaIMOHHEIE
CHCTEMBI JIUTSL PEIICHHS
3a7a4 MpoheCCUOHATBHOMN

3HaTh:

— METOABI MPOEKTUPOBAHUS TPOTPAMMHOIO
o0ecIieueHns CHCTEM PEATbHOTO BPEMEHU

— 0COOEHHOCTH 000PYIOBaHMUs, HA KOTOPOM
MMPUMCHAIOT CUCTEMBI pCAJIbHOI'O BPpEMCHHU U
UX XapaKTEePUCTHKH, CBSI3aHHBIE C
0COOEHHOCTSIMH 000PYIOBaHUS.

pelieHus 3ama4y VYMeTh:
npodeccuoHaNnbHON JESITEIbHOCTH. — pa3pabaTIBaTh CTPYKTYPHBIE 1
ACATCIbPHOCTH (YHKIMOHAIBHBIE CXEMbI COCTABIISIOLINX
CHUCTEMBI PEaIbHOT'O BPEMEHU
Baapers:
— cpejicTBaMu pa3pabOTKU U OTJIATKH
MIPOrPaMMHOI0 00€CIIeUeHHsI CHCTEM
peabHOr0 BpeMEeHU
OIIK-5 Cnocoben | OIIK 5.1 Co3naer 3HaTh:
pa3pabaTtbiBaTh MPOTPaMMHBIN KO/ B — METOJBI aPXUTEKTYPHI, AITOPUTMBI
aIrOPUTMBI U | COOTBETCTBUHU C (DYHKIHOHMPOBAHKS CHCTEM PEabHOrO
KOMIIBIOTEPHBIE TEXHUYECKUM 3a]aHHEM BpEMCHI
Ymersn:
MIPOTPaMMBI, (roToBBIMH
— NPUMEHSTH METO/IbI OBBILICHUS
MIPUTOHbIE Ul | cTIeHU(UKALUSIMH).
MPOU3BOJUTEIBHOCTH M YBEIHMUCHHS
MPaKTUIECKOTO
Ha/I&KHOCTU CUCTEMBbI PEaJbHOTO BPEMEHH!
MIPUMEHEHUS Biaxern:

— HaBBIKAMH Pa3pabOTKU U OTIAJKU
IIPOrpaMMHOI0 KOJIa B CUCTEMAX PEaIbHOro
BpEMEHU

MecTo IMCHHUIIIINHBI

JucuuImmHa

((HpOTpaMMI/IpOBaHI/IC B CHCTCMax pPCaJIbHOI'O BPCMCHU»

ABIIACTCA

(bakynbTaTUBHON AUCHUIUIMHON Moayns «CoBpeMeHHble HH(OPMAlMOHHBIE TEXHOJIOTHH
OIIOIT BO. /Iuctniiinaa ocBanBaeTcs Ha 3 Kypce B 6 cemecTpe.

2 O0BbEM M TPYI0EMKOCTH JUCHMILIUHBI 110 BUIaM YUeOHBbIX 3aHSITHIA.

®opMbI IPOMEKYTOYHOM aTTECTAIUM.
Tabnuna 2 — O6beM U TPYAOEMKOCTh JUCHIUTUIMHBI IO BUJAaM Y4eOHBIX 3aHATUN

O6bpéM
. 9acoB 110
OO6mmas TpyI0eMKOCTh ¥ BHABI yUeOHOW paObOTHI M0 AUCIUILIAHE, TIPOBOAMMBIC B Pa3HBIX dbopmam
dbopmax p
00yJeHIS
(00]0)
1 O6mIas TpyA0EMKOCTh JUCIIUTUIHHEI 72
2 KontaktHas paborta oOydarommxcsi ¢ mpemnoaaBaTesieM (IO BHIAM YYEOHBIX 3aHSATHIA) 52
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(Bcero)

AynuTtopHas padota (Bcero): 52
B TOM YHCIIE:
JIEKITNHA 16
MIPAKTHYECKUE 3aHATHS, CEMUHAPBI 36

B HHTEPaKTUBHOU hopme

3 CamocrosrenpHas paboTta 00ydaronuxcs (BCero) 20

4 TIpoMeKyTOYHAs aTTeCTalHsl 00yYaroIerocs
— 3ayer (6 ceMecTp)

3. Y4eOHO-TeMATHYEeCKHMI IJIAH U COACPKAHNE AUCHUILINHBI.

3.1 YueOHO-TeMaTHUYEeCKHI IIAH
Tabnuna 3 - YyeOHo-TeMaTuyeckuil mian ouHoi popmbl oOyueHus

5 TPyI0eMKOCTb ®dopMbl TEKy1LIETO
- % 3 3aHATHH (Jac.) npg;}elg)}?&)ﬂqgoﬁ
E Pa3znensl U TEMbl JUCHUTLIMHBI 'é $ ATTCCTANNN YCIICBACMOCTH
E I10 3aHATUAM % § Aymg)i?
2 = 3aHATHUS CPC
P L JIEKIL. | TIPaKT.
Cemectp 7
1 OCHOBHBIC ITOHSATHUS CUCTEM PEATLHOTO 4 2 2 | YcrHblit onpoc
BpEMEHU
2 AmnmnapaTrypHas cpeia CUCTEM PeaIbHOro 4 2 2 | YcrHblit onpoc
BpEMEHU
3 [IporpamMMHoe obecrieueHme crucTeM 8 4 4 | YcrHbii onpoc,
pearbHOro BpEeMEHH 3amuTa pedepara,
00Cy’KIeHHe JIOKIIaJI0B
4 CpencrBa pa3pabOTKU U OTIIAJKU 28 4 16 8 | 3amuTa OTYETOB O
MPOrPaMMHOT0 00ECTICUEHHUS CUCTEM BBITIOJTHEHUU
pearbHOro BpEeMEHH NpaKTHYECKUX padoT
Nel-2
5 SI3BIKM IPOTrPaMMHUPOBAHUS CUCTEM 28 4 20 4 | 3ammTa OTYETOB O
peanbHOrO BpeMEHH BBITIOJTHEHUN
MPaKTUYECKUX PadoT
Ne3-5
ITpoMexyTOYHAS ATTECTALIHSI 3a4er
Bceero: 72 16 36 20

4 TlopsaaoK OLEHUBAHUA YCHEBAEMOCTH H C(OPMHPOBAHHOCTH
KOMIIETCHIMH 00yYalIIerocs B TeKylei U MPOMesKyTOYHOM aTTeCTAllUM.

I[HSI MOJIOKUTEIBHOU OICHKHU II0 pE3yJibTaTaM OCBOCHUSA IUCHUIIJIMHBI 06yqa10meMyc51
HCO6XOI[I/IMO BBITIOJIHUTL BCC YCTAHOBJICHHBIC BHUIbI yqeGHoﬁ pa6OTLI. OI_IGHKa PE3YyJIbTATOB
paboTsl oOydatomierocst B 6amiax (Mo BUgaM) MpuBeaAeHa B Tadbmuie S.

Tabmuma 5 - bBamnpHO-peWTHHrOBass OICHKAa PE3yJIbTaTOB  Y4eOHOW  pabOThI
obyuarorntuxcs o Bugam (bPC)
VYuebnas padora |Cymma  |Buagsl u pesynbratel  |OlLieHKA B aTTECTAIIUN Banst
(BUBI) OamoB  |yueOHOU paboTHI (17 nenenp)
Texymas yaebnas (80 Hoxmnan 4 6asia (TTOporoBOe 3HAYCHNE) 4-7
paboTa B cemecTpe 7 6an10B (MakCUMaabHOE 3HAYEHHE)
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(ITocemenue Pedepar 9 6aJ10B (ITOPOTOBOE 3HAYCHHUE) 9-13
3aHATHH 110 13 6a/u10B (MAaKCUMAaIbHOC 3HAYCHHE)
pacmucanuio u 3ammra OT4ETOB O 5 6aa0B - mocemieHne 1 MPaKTHIECKOTO 10-16
BBITIIOJTHEHUE BBINOJIHEHUH 3aHATHS M BBINIOJIHEHHE paboThl Ha 51-65%
3aJlaHuH) npakTHYecKuX pador |8 6amnoB— nocenienue 1 3aHsaTUs 1
Nel-2 (2 pabotsr) CYIIECTBEHHBIH BKJIaJ Ha 3aHSATHU B padOTy
BCEH IPYMIIbI, CAMOCTOSTEIHOCTD U
BEINOJIHEHHE paboThl Ha 85,1-100%
3amuTa OTYETOB O 3a oany padory :
BBITIOJTHEHUH 4 6asta (BemosHEHO 51 - 65% 3amaHmif) 12 -33
MpaKkTHIECKUX padboT |5 0aJ10B (BBIIOIHEHO 66 - 85% 3amanHnii)
Ne3-5 (3 pabotsr) 11 6anuoB (BemmonHEHO 86 - 100% 3amanuii)
Omnpocel (3 onpoca) |2 6amia (IOPOrOBOE 3HAUCHHE) 6-12
4 panna (MakCUMaJIbHOE 3HAUYEHHE)
Hroro no Texyuieii pa6ore B ceMecTpe 41 -80
IIpomexxyrounas |20 Tecr. 5 6aas0B (MOPOTOBOC 3HAUCHUE) 5-10
arTecTauus 10 6ans0B (MakCUMaIbHOE 3HAYCHUE)
(3auer) Perrenue 3amaun. 5 6ayu1oB (MOPOrOBOE 3HAYCHUE) 5-10
10 6ans10B (MakcUMaIbHOE 3HAUCHHUE)
HTOro no mpoMe:KyTo4Hoii aTTecTamuu (3a4ery) 10-206.
CyMMapHasi OLeHKA 110 AUCUMILJIMHE: CymMma 6armoB TeKymei u npomexyTouHoit arrecramuu 51 — 100 6.

B npomexyTouHOW arTecTanuu OIEHKa BBICTaBIseTCs B BegoMocTh B 100-OammpHOU
IIKajie ¥ B OyKBEHHOM dKBHBaJicHTe (Tabuia 6)
Tabmuna 6 — Coornecenne 100-0annbHON MKadbl 1 OYKBEHHOTO SKBHBAJICHTA OLEHKU

YpoBHU OCBOCHUS Ox3zamen 3auem
Cymma nabpanmvix . -
6108 JMCIHIUIAHBI 1 Oyenka byxeennuiii sxeusanenm byxeennwiil
KOMITCTEHIIN I 9IKBUBATICH
86 - 100 [TponBuHyTHIN 5 OTIIUYHO
66 - 85 [ToBbIIIIEHHBIH 4 XOpOHIO 3auTeHo
51-65 [oporossiii 3 yJIOBJICTBOPUTEIHHO
0-50 IlepBorit 2 HEYJIOBJIETBOPUTEIEHO He 3aureno

S  MarepuajJbHO-TEXHHYECKOe, NPOrpaMMHOEe H Yy4eOHO-

METOANYCCKOC o0ecreyeHue AUCIHUIIJINHBI.
5.1 YueOHas iuTeparypa
OcHoBHasi yueOHas1 iMTeparypa

Mansisko, A. A. IlapamiensHOoe mporpaMMUpOBaHUE Ha OCHOBE TexHosoruii OpenMP,
MPIL, CUDA : ydebHOe mocoOue i akajgeMudeckoro OakanaBpuata / A. A. MansBko. — 2-¢
u3a., ucnp. m gomn. — MockBa : WsmarensctBo HOpaiit, 2019. — 129 ¢. — (Bricmiee
obpaszoBanue). — ISBN 978-5-534-11827-8. — URL.: http://biblio-online.ru/bcode/446247. —
TeKcT : SMeKTPOHHBIIH

babuues, C. JI. Pacmpenenenneie cucrteMsl : yuyeOHoe mocobue s By3oB / C. JL
babuues, K. A. KonbpkoB. — Mocksa : UsnarensctBo FOpaiit, 2020. — 507 c. — (Boicmiee
obpazoBanue). — ISBN 978-5-534-11380-8. — URL: http://biblio-online.ru/bcode/457005. —
Tekcr : anextponnsiii // DbC FOpaiit [caiir].

JdomosiHuTeIbHAS Y4eOHasl JJUTEepaTypa

Tpodumos, B. B. Anropurmuzanus u nporpaMMHpoBaHue : y4eOHUK Ui By30B / B. B.
Tpodumos, T. A. [TaBnoBckas ; mox penakuueit B. B. Tpodumoa. — Mocksa : U3gaTenbcTBO
FOpaiir, 2020. — 137 c¢. — (Bwicmiee o6pazoBanue). — ISBN 978-5-534-07834-3. — URL:
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http://biblio-online.ru/bcode/452333. — TekcT : 2NEKTPOHHBIH

Craceimine, B. M. Ba3bl JaHHBIX: TEXHOJOTHH JIOCTYMA : y4eOHOE MocoOue sl By30B /
B. M. Cracpiun, T. JI. Craceimmba. — 2-€ u3f., ucnp. ¥ gon. — Mocksa : M3garenscTBo
Opaiit, 2020. — 164 c. — (Bricmiee ob6pazoBanue). — ISBN 978-5-534-08687-4. — URL:
http://biblio-online.ru/bcode/463499. —TeKcT : 31K TPOHHBIIA.

3amsatuHa, O. M. BbluncnurenbHble  CUCTEMBI, CETH U  TEICKOMMYHUKALIMH.
MopenupoBanue ceteil : ydeOHoe mocobue it By3oB / O. M. 3amsatuHa. — Mocksa :
WznarensctBo FOpaiit, 2020. — 159 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-00335-
2. — URL: http://biblio-online.ru/bcode/451319.— TeKCT : 3JI€KTPOHHBII.

5.2 MarepuajJibHO-TeXHHYECKOe M TMPOrpaMMHOe olecreyeHue

AUCIHUILINHBI.

VY4eOHble 3aHATHS IO AUCHUILIIMHE MPOBOAATCS B yueOHbIX aynutopusx KI'TIN ®I'BOY
BO «KemI['V»:

404 YyeOHast ayTuTOpUs JJIs IPOBEIACHU: VYueOns1it kopiryc Ned.
- 3aHATUH JCKIMOHHOTO THIIA;
- 3aHATHI CEMUHAPCKOTO (MIPAKTUYECKOT0) THIIA; 654079, KemepoBckast
- TPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIBTAIUH; o6macts, r. HoBOKy3HEIK,

- TEKYILEro KOHTPOJISt ¥ IPOMEXYTOYHOH aTTeCTallu.
Croenuajau3npoBaHHas (yueOHasi) Medesib: JOCKa MeJIoBas, kKadeapa, CTOJbI, CTYJIbS.
O0opynoBaHue: nepernocHoe - HOyTOyK, 3KpaH, TIPOEKTOP.
Hcnoan3yemoe nporpammuoe odecriedenne: MSWindows (MicrosoftimaginePremium
3 year mo cybmumeH3noHHOMY noroBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021
r.), LibreOffice (cBobGomro pacmpoctpansemoe I10), Armexc.bpaysep (oTeuecTBeHHOE
cBoOoIHO pacnpoctpanssemoe I10).
HNurtepHer ¢ ob6ecnieyenuem nocryna B IUOC.

np-kT Metamnypros, a. 19

502 KomMnbloTepHbIi KiIacc. VY4e6nbIil Kopiyc Ned.
YueOHas ayTuTopus (MyJIbTUMEIUIHAS) IS IPOBEACHUS:

- 3aHATUM JICKIIUOHHOTO TUIIA; 654079, KemepoBckast

- 3aHSTUH CEMMHAPCKOro (MPaKTHYECKOr0) TUIIA; 0671acTh, T. HOBOKY3HeIIK,

- 3aHATHUI 1a00pPaTOPHOTO THUIIA;

- IPYIIIOBBIX U MHANBHUYalIbHbIX KOHCYJIbTAIINH;

- CaMOCTOSITENILHOH paboTHI;

- TEKYILETro KOHTPOJISt ¥ IPOMEKYTOYHOM aTTeCTaIuN.
CnenuanusupoBaHHas (yuyeOHasi) mefesb: JOCKAa MEJOBAas, CTOJIbI KOMIIBIOTEpPHBIE,
CTYJIBSI.
ObopynoBanue [JJsi Npe3eHTAUMH Y4YeOHOrO0 MaTepuala. CcmayuoHapHoe -
KOMITBIOTEP, 3KpaH, IPOEKTOP, HAYIITHUKH.
JlabopaTopHoe 000py/I0BaHue: CTAlMOHAPHOE — KOMIBIOTEPHI it oOydaronuxcs (16
IIT.).
Hcnoaws3yemoe nporpammuoe odecnieuenne: MSWindows (MicrosoftimaginePremium
3 year mo cyosmneH3noHHoMy aoroBopy Ne 1212/KMP ot 12.12.2018 . go 12.12.2021
r.), LibreOffice (cBobomno pacnpoctpansemoe IIO), Firefox 14 (cBoGoxmHO
pacnpoctpansiemoe [10), Sunexc.bpaysep (oTedecTBeHHOE CBOOOAHO pacpoCTpaHIeMOe
[10), OMRONCX-OneLITEv4.26 (nemMoHCTpaMOHHAS Bepcus), MaKeT
nporpammupoBanusi mnaneneid omeparopa  OMRON  cepun NBNB-Designervl1.20
(memoHcTpanmonHas Bepcus), MicrosoftVisualStudio (MicrosoftimaginePremium 3 year
no cybnunensnonHomy porosopy Ne 1212/KMPor 12.12.2018 r. mo 12.12.2021 r1.),
Cpena cratuctryeckux BeraucineHnid Rv.4.0.2 (cBoboano pacnpoctpansemoe [10).
HnTepHer ¢ o0ecneyennem aocryna B JUOC.

np-kT Metamnypros, a. 19

5.3 CoBpemennble mnpodeccuoHaIbHbIe  0a3bl  JaHHBIX |

HH(OPMALMOHHbIE CIIPABOYHbIE CHCTEMBI.

IHepeuvens CIIB u UCC no qnucuuniimHe

1. CITForum.ru - on-line Oubnuoreka CBOOOJHO JOCTYIMHBIX MAaTEpUATIOB IO
UHGOPMAIIMOHHBIM TEXHOJOTHAM Ha pycckoM si3bike - http://citforum.ru

2. Hayunas snektponnas Oubnuoreka eLIBRARY.RU — kpynueimmii poccuiickuit
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http://citforum.ru/

UH()OPMAIIMOHHBIA TMOPTal B OOJIACTH HAYKH, TEXHOJOTHH, MEIMIUHBI W 00pa3oBaHus,
coJiepKaiii pedeparsl U MOJHBIE TEKCTHI - WWW.elibrary.ru

©oNoA~WNE

N~ wWNE

10.
11.
12.

13.
14.

15.
16.
17.
18.
19.
20.
21.

H~own

oo

6 Hnble cBeaeHus U (MJIM) MaTepHAJIbI.
6.1.1IpumepHbIe TeMbI MECbMEHHBIX Y4e0HBIX padoT

Pa3spen 1. OCHOBHbIE MNOHATUA CUCTEM PEeasibHOrO BpEMEHU

IIpumepnutii nepeuens 60npoCoE 03 YCHMHO20 ONPOCA
IlonsiTre peanabHOro M pa3aeaeHHOr0 BPEMEHH.
Onpenenenune cuctemsl peanbHoro Bpemenu (CPB). IIpumepst AC PB B IpOMBIIIIIEHHOCTH.
PeXuUMBI KECTKOTO ¥ MATKOTO PEaJIbHOTO BPEMEHHU.
Kiaccudukanus n onucanne paznosugaocteir ACONY PB.
Crpykrypa CPB.
Apxurektypa AC PB.
OcHoBHble cTrannapTsel CPB.
KomnuectBennsle xapakrepuctuku CPB.
OrneHka NpoU3BOIUTENBHOCTH B CUCTEMAaX PEaIbHOTO BPEMEHH.

Pasnes 2. AnnapatypHas cpejia CHCTeM PeaJbHOI0 BpeMeHHU
Ilpumepnulii nepeuens 6onpocog 014 3auiumyl omuema
0 GbINOTHEHUN NPAKMUYECKUX 3A0aHUTL
Texandeckas ctpykrypa AC PB (B mpOMBITIIIEHHOCTH).
CocraB, HazHauenue u npunnunsl peanusanuu KTC AC PB.
Knaccudukanms o0beKTOB yrpaBieHHS.
CBs13b ¢ OOBEKTOM YIIPABJICHUS.
[TepBuuHbIe IpeoOpa3oOBaTENN U UX XapaKTEPUCTUKH.
OCHOBHBIE IPUHIUIIBI TPE0OPa30BaHysl U IepeJadn CUTHAIOB, BXO/I-BBIXOIHBIE TPE0Opa3oBaTeIy.
Ucnomaurenpuslie noacucteMsl B CPB
[TonsiTHE IPOrpaMMHUPYEMOTro KOHTpoIIiepa, ero Mmecto B crpykrype ACY TII. OGnacts npuMeHeHus
Y €MKOCTb PBIHKA KOHTPOJIIEPOB.
Knaccudukanys KOHTpOJIIEPOB.
CranzapTel IPOrpaMMHUPYEMBIX JJOTMYECKUX KOHTPOJIEPOB.
Mertonunka BbIOOpa M KOHPHTYPHPOBAHKSI KOHTPOJIIEPOB.
[Mpaktuka npoektupoBanuss ACYTII Ha 6a3e KOHTPOJUIEPOB: MPOEKTHPOBAHUE PELICHUS 3a/aqd
aBTOMAaTH3aLUU
CpaBHUTENBHBINA BEIOOP KOHTPOJUIEPOB JuId peanu3anuu koukpetnoit ACY TIL
IIporpammupyemsiit  moruueckuii  koHTpouiep OMRON.  Apxutektypa W NPHUHIMIIBI
(bYHKUMOHUPOBAHUS.
OO0nwexTHBIE KOHTpOJUIephl. O0IIas XapaKTepUCTHKA.
DNEeKTPOHHBIE KOMIIOHEHTHI OOBbEKTHBIX KOHTPOJIIIEPOB.
Amnmaparypa 00beKTHBIX KOHTPOJIIIEPOB.
[IpakTrka NpoeKTUPOBaHUS OOBEKTHBIX KOHTPOJJIEPOB.
IIpoMbInIeHHbIE KOMITBIOTEPHI: XapaKTePUCTHKA M KIACCH(UKAIIHSL.
Unrepodeiicer CPB.
CucTeMsbl 3aIUThl 000PYAOBAHHUS.

Paznen 3. IlporpamMMHoe oGecnieyeHue CUCTEM pPealbHOT0 BpeMeH!
IIpumepnutii nepeuensv 60npocog 01 yCMHO20 ONPOCA

[lonsaTHe, KpaTKasi XapaKTEpUCTHKA U KiacCU(UKAIMS ONEPALUOHHBIX CHCTEM PEaJbHOTO BPEMEHH
(OCPB).
CranzapTsl ONepaliOHHBIX CUCTEM PEAIbHOIO BPEMEHH.
Xapaxrepuctuku OCPB. Bpems peakiuu cucTemsl.
Ocobennoctr obopyaoBanms, Ha koTopoM npuMeHsar0oT OCPB. Xapakrepuctuku OCPB, cBs3anHbBIE
C 0COOEHHOCTSIMH 000PYTOBAHUS.
Apxurextypa OCPB. OCPB ¢ mononutHoit apxutektypoil. OCPB Ha ocHOBE MuKposizipa.
Buasl apXuTeKTyphI A4pa U BCIOMOTaTeIbHbIE MOIYJH ONEPAllMOHHBIX CHCTEM PEaJbHOTO BPEMEHH.
PeasbHBIN U 3aITUIIEHHBIN PEKUMBI paOOTHI TIpOIeccopa.
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SApo B IPUBHUIIETUPOBAHHOM PEXHME.
O6nexTHO-opreHTHpoBaHHEIE OCPB.
OyHKIMOHATBHBIE KOMIOHEHTHI OTIEPAlMOHHON CHCTEMbI aBTOHOMHOTO KOMITBIOTEpA.
MexaHu3MBbl peabHOr0 BpEMEHHU.
Opranmzanus 1 IIaHApOBaHUe mporieccoB u 3amad B OC PB.
Mogenu 3aiuThl NaMITH B ONEPALIMOHHBIX CUCTEMAaX PEaIbHOTO BPEMEHH.
Ba3bl naHHBIX B pekuMe peanbHOro BpeMEHH.
CpaBHHUTENbHAS XapaKTEPUCTHKA OIIEPALIMOHHBIX CUCTEM PEAIbHOI'O BPEMEHHU.
Kpocc-cuctemsl.

Ilpumepnutit nepeuens mem peghepamog
OCPB VxWorks. O0mue cBemeHusi, uctopusi pa3Butus. JluneHsus. XapaKTEpUCTHKH pPEalbHOTO
BpeMeHH. [Ipumeps! npuMeHeHus.
OCPB QNX. OOmwe cBeneHus, ucTtopus pa3BuTus. JluneH3uws. XapaKTEepUCTUKU PpPeabHOTO
BpemenH. [lognepxxuBaemsie mnatdopmsel. [Ilpumeps! npruMeHeHHS.
JavaOS. Ob6mue cBeaeHUs. XapaKTePUCTHUKH peaabHOro BpeMeHH. llomnepknBaeMble 1miaT(hOpPMEL.
AmnmapartHoe yckopeHue Oait-koxa. [Ipumepsr npuMeHeHuHs.
OnepanMoHHbIE CHCTEMBI IJIsi BCTpOeHHBIX cucteM cemeiictBa Windows (Windows CE, Windows
NT embedded, Windows Mobile). YerpoiictBo stux OC, ucTOpHs pa3BUTHA, MOAJCPKUBAEMbIE
wiatdopmsl. JInnensus. IlpumMeHnMocTh B cucTeMax pealbHOrO BPEMEHH.
OnepaunonHast cucremMa Symbian. YcrpoiictBo OC, wucTOpus pa3BUTHS, TOJIEPKHUBAEMBIC
ratdopmel. Jlutensust. [IpuMeHnMOCTh B CUCTEMaX peallbHOTO BPEMEHH.
OC cemeiictea UNIX/Linux it BcTpoeHHBIX cucteM. Embedded-muctpuOytuBer  Linux:
KOMMEPUYECKHE U HEKOMMEpUYECKHE, 001Ul 0030p M CPaBHUTEIIHHbIIN aHATHU3.
OC Android. Yctpoticteo OC, ucTtopusi pa3BUTHs, NOAAEpKHBaeMbie IuaTopMel. JIMeH3Hs.
[IpuMEeHUMOCTh B CUCTEMaX PEANbHOTO BPEMEHH.
Ananmz 3BoronnH sapa Linux B o6mactu moanepKku paboThl B pealbHOM BPEMEHH.
IMomneprxka OJOYHBIX YCTPOUCTB B CHCTEMaX peajbHOro BpeMeHu. [locraHoBka mpoOaeMbl. AHaIu3
CYULIECTBYIOIIMX PELIEHUMN.
CucrteMbl BBICOKOM JOCTYIMHOCTH: OCHOBHBIE NPHHLUIBI IIOCTPOCHUS M 00JacTh HPUMEHEHUS.
[TpunHIMN “nSTH IEBATOK .
MHoromnpolieccopHbIe/pacipeieIeHHble CUCTEMBl PEaJbHOTO BpeMEHH. [IpWHIMITBI MOCTPOCHHS.
[Ipumepsl.
Onrrmu3zanms 3HepPrornoTpeOIeHus B CUCTEMaX PEaIbHOI'O BPEMEHH.
OntumMu3zanys BpeMeHH 3arpy3KH B CUCTEMaX PEaIbHOTO BPEMEHH.
Buptyanuzanus B cucteMax peajbHOIO BpEMEHH.
Cratuyeckue anroputMsl mianupoBanus (Rate-Monotonic Scheduling). Maremarndeckuii anmapar
(rate-monotonic analysis). [Tpumepb! mpuMeHEHHSI.

Ilpumepnuiii nepeuenv mem 00K1a008
CpaBHUTENBHBIH  aHaNM3  CYIIECTBYIOIIMX  MPOTPAaMMHO-ANMApaTHBIX  KOMIUIEKCOB IS
a’pPOTa30BOTOKOHTPOJIS HA YTIIeJ0OBIBAIOIIEM TPEATPUSTHH.
CpaBHUTENBHBIH aHAIM3 CYLIECTBYIOUIMX MPOTPAMMHO-ANNAapaTHBIX KOMIUIEKCOB aBTOMAaTHU3aLUU
ynpaBiieHHs] KOHBEHEPHBIM TPAHCIIOPTOM Ha YIiie100BIBaIOLIEM IPEATIPUATHH.
CpaBHUTENBHBIA aHAIHW3 CYHIECTBYIOUIMX MPOTPAMMHO-ANMNApaTHRIX KOMIUIEKCOB aBTOMATHU3AlUN
yIpaBJieHUs] KOHBEHEPHBIM TPAHCIIOPTOM Ha METAJUTYPTHYECKOM MPEATIPUATHH.
CpaBHUTENBHBIH aHAIM3 CYLIECTBYIOUIMX IMPOTPAMMHO-ANNAapaTHBIX KOMIUIEKCOB aBTOMAaTHU3aLUU
yIpaBlieHHs] KOHBEHEPHBIM TPAHCIIOPTOM Ha yriiernepepadaThiBArOIIeM MPEIPUSTHH.
CpaBHUTENBHBIA aHAIHW3 CYHIECTBYIOUIMX MPOTPAMMHO-ANMApaTHRIX KOMIUIEKCOB aBTOMATHU3AlUU
YIPaBIEHHS TPOLECCOM BOJIOOYHCTKH.
CpaBHUTENBHBIH aHAIM3 CYLIECTBYIOUIMX IMPOTPAMMHO-ANNAapaTHBIX KOMIUIEKCOB aBTOMAaTHU3aLUU
YIpaBIeHHUS JOMEHHBIM MTPOU3BOICTBOM.
CpaBHUTENBHBIH aHAIM3 CYLIECTBYIOUIMX IMPOTPAMMHO-ANNAapaTHBIX KOMIUIEKCOB aBTOMAaTHU3aLUU
YIPABICHUS] BEHTUJIATOPAMHU TJIaBHOTO MPOBETPUBAHUS YTOJIBHOM IIAXTHI.
CpaBHUTENBHBIA aHAIH3 CYHIECTBYIOUINX IMPOTPAMMHO-ANMAPAaTHRIX KOMIUIEKCOB aBTOMATH3AINU
YIIpaBIICHUS BO3/TyXO-HAarpeBaTeIbHON YCTaHOBKOM.
CpaBHUTENBHBIH aHAIM3 CYLIECTBYIOUIMX IMPOTPAaMMHO-AaNNapaTHBIX KOMIUIEKCOB aBTOMAaTHU3alUU
YIIPaBJICHUS OTOMUTEIBHON KOTEIHHOM.
CpaBHUTENBHBIA  aHAM3  CYHIECTBYIOUIMX IPOTPAMMHO-ANIMapaTHBIX  KOMIUIEKCOB — CHCTEM
MOHHMTOPUHIa MECTOIOJIOKEHUS IEPCOHANA U TPAHCIIOPTA B YTOJBHON IIAXTE.
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Paznen 4. CpeacTBa pa3paGoTKU U 0TJIaKH NPOrPAMMHOIO o0ecnieYeHHsl CUCTeM peaabHOro
BpeMeHH
IIpumepnulii nepeuensv 60npocog 014 3auiUmMpl Omuema
0 6bINOJIHEHUU NPAKMUYECKUX padom
Mogemupoanue CPB. Opranuzanus B3auMoaeicTBus noias3oBarens u CPB.
Hutepdeiic npukiagnoro nporpammuponanusi CPB.
ITonw3oBaTensckuit naTEpdEiic. I'padudeckuit marepdeiic OC PB.
Wuctpymenrtansabie cpeacta PB: SCADA-cucrema Genesis32 u ap.
Knaccudukanms cpeacTB nporpaMMHPOBAHHSI KOHTPOJLJIEPOB.

CpenctBa pazpadotku u oTinaaku 110 mporpaMMHpyeMBIX JIOTHYECKUX KOHTPOJUIEPOB U TEPMUHAJIOB.

OCHOBHBIE COCTaBJIAOIIMC 1 BO3MOKHOCTH.

Tunoevie 3a0auu
Tema 1. Obocrnosanue gvibopa SCADA-cucmemsl u ee KOMNOHEHMO8 OJisl peanru3ayuil KOHKpemHou
ACY TIL
s Beiopannoit CPB (mpumepnsie BapuanTsl CPB nanbl B THIIOBO 3amaue | pasnena 2)
o06ocHoBaTh BEIOOP SCADA-CcHCTEMBI U €€ KOMIIOHEHTOB.

Ipaxmuuecxue pabomwl. Tema 1. Moodenuposanue CPB ¢ ucnonvzosanuem nakema One-CX-
OMRON.
C ucnonp3oBaHNeM MakeTa mpukiIaaaeix nporpamm One-CX-OMRON npomoaennpoBats
paboTy CIEeqYIONMNX CUCTEM:

1.1. Cucrema 00paboTku MHGDOPMAIMK CONEPKHUT MYJIBTHIJICKCHBIM KaHal W 3 MUHHOBM.
CurHansl OT JATYMKOB MOCTYNAKOT HA BXOJ KaHajla yepe3 UHTepBajbl BpemeHu 10+5 mkc. B
KaHaje OHU Oy(epu3yIoTCs | IpenBapuTensbHo oOpabdaTsiBatoTes B TeueHne 10+£3 Mkc. 3atem
OHU TMOCTYMAIOT Ha 00paboTKy B Ty MHUHMOBM, rime mMmeercss HauMeHbIIAs MO JUIMHE
BXOJIHasI o4epeh. EMKOCTH BXOJHBIX HakomwuTeNed BO Bcex MUHMOBM paccuuTaHbel Ha

xpanenue 10 curnanos. Bpemst 06pabotku curHaina B 110001t MuHnOBM paBHO 33 MKc.

1.2.Cuctema o0paboTku 500 CHrHajOB, MOCTYMAIOUIMX C JAaTYMKOB. ONpEJeIUTh CpPEAHHE
BpeMeHa 3aJIep’KKH CUTHAJIOB B KaHasle 1 MUHUODBM 1 BeposATHOCTH NepenoTHEHUST BXOTHBIX
HakonuTene. OOecreunTh yckopeHue o0paboTku curHaia B OBM nmo 25 Mmkc mpu

JOCTHXKCHUHN CyMMapHOﬁ o4depeiu CUrHajIOB 3HAYCHUA 25 CIVHMUII.

Ipaxmuuecxue pabomwl. Tema 2. 3HAKOMCMBO ¢ OCHOBHBIMU B03MONCHOCHSAMU CPEOCME
paspabomku u omaaoku I10 npocpammupyempix 102UtecKux KOHMpowiepos u MmepMuHaI08 Gupmol
OMRON.

C ucnonszoBanuem [1I1IT Cx-Programmer u Cx-Simulator OMRON pa3pa6orats mporpammy

JUTSL PETH3aI[UK OJTHOTO M3 BAPUAHTOB WHIUBH Ty aTbHBIX 3a/IaHHH.

Bapuanumer unousudyanvrulx 3a0anuii:

1.1. YcranoButh B «1» moodepeqHo Ha 5 cek Bce HedeTHble OMTHI B cioBe 100 (aHajmormyHo

«OeTyILIM OTHSIM).

1.2.TlogcunTaTh KOIUYECTBO UMITYJIbCOB, TosBuBmuxcs B oute 100.00, 3a 20 cek. [losBienue

HUMITYJIbCOB UMUTHPOBATh BPYUYHYIO.

1.3.CpaBHuTh 3HaYeHUS B s4eiKax, ajapeca KOoTopeix 3amucansl B D100 u D200. Pesynbrart

CPaBHEHUS BHIBECTH B CJICIYIONIEM BHJIC:
- «1» B 100.01, eciiz mepBOE > BTOPOTO;
- «1» B 100.02, eciiz mepBO€E < BTOPOTO;
- «1» B 100.03, ecnu nepBoe = BTOPOMY.

1.4. Ycranosuts B «1» Ha 3 cek 1-it 6ur B cinoBe 100. 3areM 3TOT OMT ycTaHOBUTH B «0», a 2-i

OuT ycTaHOBUTH B «1» Ha 3 cek. [loBTopuTh 00a aeicTBHs 5 pas.

1.5.3anucarp B stueiiku D100-D109 mocnenoBarenbHO 3HAYEHUS, TIEPBOE M3 KOTOPHIX 33aJaHO B

ciose 100, a kaxx0€ mocaeayroniee Ha 3 OOJbIIe MPEABITYINETO.

1.6.3anucarp B sueiiku D100-D109 mociieqoBaTenbHO Pe3yNibTaT ACACHHS MPEAbIAYIIEro

3HaueHms Ha 2. [lepBoe 3HaueHue 3a1aTth B ciose 100.

1.7. OprannzoBaTh OCCKOHEUHBIH IMKJ, IIOJCYUTHIBAIONINA KOJIMYECTBO  S-CEKYHIHBIX
WHTEPBAIOB, BO BpeMs KOTophix B 6ute 100.00 mosiBnsieTcss uMityiibe. [1osBICHIE UMITYTECOB

UMUTHPOBATH BPYUYHYIO.

1.8.Opranm3oBaTh OCCKOHEYHBIH IIMKJ, TOJCYHUTHIBAIOIIMN  KOJIHYECTBO  3-CEKYHIIHBIX
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MHTEPBAJIOB, BO BpeMsi KOTOphIX B Oute 100.00 orcyrcTByeT 3HaueHue «1». [losBuenue «1»
UMUTUPOBATh BPYUHYIO.

1.9. Ycranosuts B «1» Ha 3 cex nepseie 8 6ut B cnoBe 100. 3aTem 3Tu OUTHI yCTaHOBUTH B «0», a
BTOpBIE 8 OUT yCTaHOBUTH B «1» Ha 3 cek.

1.10. 3anwmcats B sueiiku D100-D109 mocnenoBatebHO pe3yabTaT YMHOKEHHS MPEIbIIYIIETO
3HaveHms Ha 2. [lepBoe 3HaueHune 3amath B ciose 100.

1.11. CpaBuurp 3Hauyenuss B sueiikax D100 m D200. PesymbraT cpaBHEHHS BBIBECTH B
CJIEIYIOLIEM BHUIE!
- «1» B 100.01, eciz mepBOE > BTOPOTO;
- «1» B 100.02, ecnu mepBoe < BTOPOTO;
- «1» B 100.03, ecnu mepBoe = BTOPOMY.

1.12. 3anwucats B stuetiku D100-D109 nociaemnoBaTeasHO 3HAYCHUS, IIEPBOE M3 KOTOPHIX 3a1aHO
B cioBe 100, a kax0€ mocaeayromiee Ha 5 MeHbIe TPEABLAYIIETO.

1.13. VYcranoButs B «1» moouepenHo Ha 4 cek Bce yeTHble OMTHI B cioBe 100 (aHaiornyso
«OETyIINM OTHSIMY).

Paznen 5. SI3bIKH NPOrPaMMHUPOBAHNS CHCTEM PeaJbHOT0 BpEMEHH
Ilpumepnulii nepeuens 6onpocog 0714 3auiumyl omuema
0 GbINOTIHEHUN NPAKMUYECKUX pabom
[Mpeumy1iecTBa MHOTOMIOTOYHOTO MMPOrPAMMHUPOBAHHS B CUCTEMAaX PEaIbHOTO BPEMEHH.
MeTtonpl MPOrpaMMHUpPOBaHUS CHCTEM pEANBHOTO BPEMEHH, COJEpXKAlluX HporpaMMHUpyeMble
JIOTHYECKHE KOHTPOJLIEPHI.
[Iporpammupyembie norudeckue KoHTpoiwieppl OMRON: pacnpeneneHue namsaTd, OCHOBHBIE
KOHIICTIIIMH TPOTPaMMHUPOBaHHUSL.
TexHONIOrnM NporpaMMHUpOBaHUs OOBEKTHBIX KOHTPOJIJIEPOB.
Mo0OunpHOE IpOorpaMMHPOBaHNE PUIIOKEHHH peaTbHOro BpeMeHu B cTangapte POSIX.
Tunoguvie 3a0auu
Ilpaxmuueckue pabomul. Tema 3. Coz0anue MOOUNbHBIX MHO2ONOMOYHBIX NPUNOHCEHULL 8 CUCTEMAX
peanvHo2o apemenu Ha ochose cmandapma POSIX
Co31are IByXIOTOYHOE MPUIIOKEHUE, KOTOPOE BBIYUCIISIET YHCIIO «IT» ¢ MAKCHMAIILHON
TOYHOCTBIO MocJIe 3amsaToi. [IpunoxkeHue JOMKHO coAepKaTh TIIaBHBIN MTOTOK
(oOpabaThIBatomKii BBO [T0JI30BATENIS) U BEIYUCIUTENBHBIN. [IpeqycMoTpeTs BO3MOKHOCTD
M3MEHEHUS CBOICTB OTOKOB M C/AEIATh BHIBOJIBI O PEAKLIUH ITOTOKOB Ha 3TH U3MEHEHHUSL.
Ipaxmuueckue pabomui. Tema 4. OcHogbl NPOPAMMUPOBAHUS CUCTHEM PEATLHO20 BPEMEHU.
Bapuaumer unousudyanvrvix 3adanuii.
1.1. OcymecTBUTE KOHTPOJIb UL ONEpaTopa 3a JIBMKEHHEM HEKOTOPOro MEXaHu3Ma, pabounit
KOTOPOTO COBEpIIAeT MUKIMYECKOE JIBUKEHHUE 0 MEPUMETPY IpsiMoyroiibHuKa. Oneparop
JIOJDKEH MEPUOJIUYECKH MOJTBEPKIATh NPABMIIBHOCTh (DYHKIIMOHMpOBAHHUS MexXaHu3Mma. B
cllyyae HENpPaBWIBHOIO (YHKIMOHUPOBAHUS HEOOXOAMMO BBLAATH NpENyNpeKACHUE, a
3aTeM OCTaHOBHTH padoTy.
1.2. brnoxk ynpaenenus ceeToopom
CocTaBuTh MPOTpaMMy, KOTOpasi CHHXpOHH3HPYET MEPEKIIF0UeHIe IBETOB cBeToopa Ha
nepekpectke. [IpoexT n1aboparopHoii paboThI MpeacTaBIseT co00i MpocToit 6510k
yIpaBlieHHs JBIKCHHEM Ha TIEPEKPECTKE, UMEIOIIEM CBETOPOPHI JUIS JIBYX
NepeceKaroUXCsl HaNpaBIeHu JBKkeHus. CBEeTOMOPbI TOKHBI UMETH JIBa
MPOTHBOIIOJIOKHBIX COCTOSIHUSI — KPACHBIH U 3eNieHbli. Takke TOKHBI IPUCYTCTBOBATD
OONIETTPUHSTHIC TIEPEXOHBIC CTAUHU: JKENThIA U KPACHO-)KEITHIH.
[Mocnemusist cranus oybKHA OBITH JUTMHHEE NpeApytyeit. [IpeaycMoTpeTh aBTOMaTHYECKOE
OTKJIIOUYEHHE cBeTo(opa depe3 7 HUKIIOB padOTHL, a TAK)KE aBTOMAaTHUECKOE BKIIOUCHHE
1I0CJIE OTIPEEeNICHHOTO BPEMEHH OXKUAaHUS.
Ilpaxmuueckue pabomul. Tema 5. Paspabomxa 110 cucmemvl peanvho2o epemeHy ¢ UCHONb306AHUEM
NPOSPAMMUPYEMBIX TOSULECKUX KOHMPOILIEPOo8 npoussoocmea gupmvr OMRON
Pazpaborats nporpamMmy ¢ ucnons3zoBanuem [T Cx-Programmer u Cx-Simulator OMRON st
peain3anuu anropurMa GyHKIHoOHUpoBaHus BeiOpanHoii CPB (mpumepHsie BapuanTsl CPB
JTlaHbI B THIIOBOH 3amade 1 pa3zaena 2).

6.2. IlpumepHble BONPOCHI W 3aJaHMs / 33a4U JJIS NMPOMEKYTOUYHOM

aTTecTALMH

10



Cemecmp 1
Ta6auna 9 - IlpumepHble TeopeTHyecKkHe BOMPOCHI U MPAKTHYECKHE 3aJaHHUA K

3aueTy
1. [TonsiTHe pealbHOTO U Pa3JICIEHHOTO BPEMEHHU.

2. Omnpenenenue cucreMsl peasibHoro Bpemenu (CPB). [Ipumepst AC PB B
MPOMBINIJICHHOCTH.

3. Pexumpbl &KECTKOTO U MATKOTO peajlbHOIO BPEMEHH.

4, Kiaccudukanus u onucanue pasnopuanocteit ACONY PB.

S. Crpykrypa CPB.

6. Apxutextypa AC PB.

7. OcHoBHuble crangaptsl CPB.

8. KomnuectBennsie xapaktepuctuku CPB.

9. OneHka Ipou3BOAUTENBHOCTH B CUCTEMAX PEAIbHOTO BPEMEHH.

10. Texuuueckas crpykrypa AC PB (B IpOMBILIUIEHHOCTH).

11. Cocras, Ha3Hauenue u npuHIuns! peanusanuun KTC AC PB.

12.  Kuaccudukanus 00beKTOB yIpaBICHHUS.

13.  CBs3b ¢ OOBEKTOM YIPABICHUS.

14.  TlepBuunble mpeoOpa30BATENN U UX XAPAKTEPUCTHKHU.

15. OcHOBHbIE IPUHLUIIBI IPEOOPa30BaHUS U NIEPEJAUYN CUTHATIOB, BXO/1-BBIXOHBIE
npeoOpa3oBaTei.

16. Ucnonaurensusie noacucremsl B CPB.

17.  TlonsiTHe mporpaMMHpyeMoro KOHTposuiepa, ero mecto B ctpykrype ACY TII. O6nactb
IPUMEHEHHUS U EMKOCTb PhIHKa KOHTPOJUIEPOB.

18.  Kunaccudukanus KOHTPOJIJIEPOB.

19. CrangapTsl IPOrpaMMUPYEMBIX JJOTHYECKUX KOHTPOJLJIEPOB.

20. IIporpamMmMupyemslii norndeckuii KoHTposuiep OMRON. ApxutekTypa U MPUHLIMIIBI
(yHKIIMOHUPOBAHHUS.

21.  OOwekTHBIE KOHTpOIUIephl. OOIIast XapaKTepUCTHKA.

22.  DJEeKTpOHHBIE KOMIIOHEHTHI OOBEKTHBIX KOHTPOJUIEPOB.

23.  Anmnaparypa 00bEKTHBIX KOHTPOJIJIEPOB.

24.  IIpoMmbllIICHHBIE KOMIIBIOTEPHI: XapaKTEPUCTHKA U KITACCU(PUKAIIHSL.

25.  Hurepdeiicet CPB.

26.  CucTeMmsl 3aIUTH 000PYIOBAHHUSL.

27.  Meroauka BbIOOpa 1 KOHPUTYPUPOBAHHS KOHTPOJLIEPOB.

28. CpaBHUTENBHBII BBIOOP KOHTPOJIIEPOB AJs peanu3anuu KoukpetHoit ACY TIIL.
29.  IlpakTuka NpOeKTHUPOBAHUS OOBEKTHBIX KOHTPOJJIEPOB.

30. [IpaxTuka npoextupoBanus ACYTII Ha 6a3e KOHTPOJIEPOB: MPOSKTUPOBAHUE PEIICHUS
3a/1a4M aBTOMaTU3aluu.

31.  Tlonsartwme, KpaTKas XapaKTEPUCTHKA U KJIacCU(UKAIUS ONEPAITMOHHBIX CHCTEM PEaTbHOTO
Bpemenn (OCPB).

32.  CranaapTbl ONEpaMOHHBIX CUCTEM PEaTbHOTO BPEMEHH.

33. Xapakrepuctuku OCPB. Bpemst peakuinu CUCTEMBI.

34.  Ocobennoctu o6opynoBanus, Ha KoTopoM npumenstoTr OCPB. Xapakrepuctiuku OCPB,

CBSI3aHHBIE C 0COOCHHOCTSAMHU 000PYIOBAHMS.
35.  Apxutekrypa OCPB. OCPB ¢ moHonuTHO# apxutektypoit. OCPB Ha ocHOBe

MUKpPOsIIpa.
36.  Buasl apXUTEKTYpHI SApa ¥ BCIIOMOTATEIEHBIE MOTYJIH OTICPAIIHOHHBIX CHCTEM
peasbHOro BpeMEHH.

37.  PeaynpHBIN U 3aIUIIEHHBINA PEKUMBI PAOOTHI MPOIECCOpa.

38.  Snpo B IpUBMIETHPOBAHHOM PEXHME.

39. O6bexTHO-opueHTupoBanHbie OCPB.

40.  OyHKIMOHAIBHBIE KOMIIOHEHTHI OTEPAIIMIOHHON CHUCTEMBI aBBTOHOMHOTO KOMITHIOTEPA.
41.  MexaHU3MBI peaIbHOTO BPEMEHHU.
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42.  Mopenu 3a1uThl NaMSATH B ONEPALIMOHHBIX CUCTEMaxX pealbHOr0 BPEMEHH.

43.  basbl JaHHBIX B PEKUME PeaTbHOTO BPEMEHH.

44.  CpaBHUTeNIbHAs XapaKTEPUCTHUKA OMEPALMOHHBIX CUCTEM PeaIbHOrO0 BPEMEHHU.
45. Kpocc-cucremsl.

46. Opranuzanys 1 riaHupoBaHue npouecco U 3aj1a4 B OC PB.

47.  Mognenupoanue CPB. Opranuszanus B3auMoaeictsus nosp3osarens u CPB.
48.  Hutepdeiic nmpuxmamnoro nmporpammuposanust CPB.

49.  Tlonmwp3oBarennckuii untepdeiic. I'papuueckuii unrepgeiic OC PB.
50.  Hucrpymentanbabie cpeactBa PB: SCADA-cucrema Genesis32.

51.  Knaccugukanus cpeacts IporpaMMUpOBaHMsI KOHTPOJLIEPOB.

52.  CpenctBa pa3pabotku u oTinaaku [10 nmporpaMMupyeMbIX JOrHYECKHX KOHTPOJIEPOB U
TepMUHaJIOB. OCHOBHBIE COCTABJISAOLINE U BO3MOXKHOCTH.

53.  IlpeumymiecTBa MHOIOIOTOYHOT'O IPOTPAMMHUPOBAHMS B CUCTEMAaX PEaJIbHOIO BPEMEHH.
54.  Meroabl IpOrpaMMHPOBAHUS CUCTEM PEAIbHOTO BPEMEHH, COJIepKaIUX
[IPOrpaMMUpPYyEMBbIE JTOTHYECKHE KOHTPOJUIEPHI.

55.  IIporpammupyemsie orndeckue konTpouiepsl OMRON: pacnpeneneHue namsTy,
OCHOBHbBIE KOHLIEIIIIMU POTPaMMHUPOBAHUSI.

56.  TexHOIOrMM MPOrpaMMHUPOBAHUS OOBEKTHBIX KOHTPOJIJIEPOB.

S57.  MobwibHOE porpaMMHpOBaHUE NPUIIOKEHUH peaibHOTro BpeMeHu B ctannapte POSIX.

Tunosele 3a1auun:

1. C ucnons3zoBanueM [1I1IT ONE-Cx-Simulator OMRON pa3paborats nporpammy Juis
peayM3aIy OJHOTO U3 BAPHAHTOB WHANBUIYAIBHBIX 33JJaHUH (MIPUMEPHBIN IMepedeHb MTPUBEICH
B TUIOBBIX 3a1auax ajst [Ipaktudeckoit padboter mo Temam 1-5).

Komnerenumun

OIIK-4 Criocoben | 1. Pa3paboraTh PyHKIIMOHATBHYIO CXEMY aBTOMATH3AI[HH

MMOHUMATh MIPUHIUIIBL | TEXHOJIOTHYECKOTO MPOIECca CUCTEMBI PEATbHOTO BpEMEHH Ha TIpUMepe
paboThI COBPEMEHHBIX | aBTOMAaTU3UPOBAHHOMN CUCTEMBI IIPOU3BOJICTBA MIEUATHBIX IJIaT
WHPOPMAITUOHHBIX 2. BeiOpaTh KOHQUTYpALIUIO TPOTPAMMUPYEMOTO KOHTPOJIEpa JIJIs
TEXHOJIOTUI u | peannzanuu CPB npou3BoAcTBa NEYATHBIX ILJIAT.

UCTIIONB30BaTh  MX  JUIA

pelieHus 3a/a4

poheCCHOHATBHON

JIESITEIbHOCTH

OIIK-5 Cniocoben | [Ipon3BecT CpaBHUTEIBHBIM BBHIOOP ammapaTHBIX CPeACTB (YyCTPOKHCTB
pa3padaTeIBaTh AITOPUTMBI | CBSI3M C OOBEKTOM, KOHTPOJIIEPOB, CETEBOrO OOOpYIOBaHUS, CpEICTB
" KOMITBIOTEPHEIE | OpraHU3alllH YeJIOBEKO-MAIIMHHOTO HHTEpQeiica U XpaHSHHUS JaHHBIX ) JJIs
mporpaMMbl,  NpUrojaHbie | peanusanuu  CPB  ynpaBneHwss KOHBEHEpHBIM  TPAaHCIOPTOM — Ha
JUTS MPAKTHYECKOTO | METAJLUTyPrHYSCKOM MPEIPUITHH.

MIPUMEHEHUS

CocraBurens (n): IreitnOpexep O.A., KaH/. TeXH. HAyK, AoueHT Kadeapsl BT

(@amunus, unuyuanst u dondxxcHocms npenooasamelia (eti))
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