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1 eab AMCHUINIUHBI.

B pesynbrare OCBOEHHMS JaHHON JUCHUIUIMHBI y OOYYaroIierocss IOJDKHBI OBITh

c(OopMHpPOBAaHbI KOMIIETEHIIMA OCHOBHOM MpOo(ecCHOHAIBbHON 00pa3oBaTeNbHON MPOrpaMMbI
OakanaBpuarta (nanee - OITOIT): OITK-3.
®opmupyemMble KOMIETEHIIMH, HHANKATOPbI TOCTH:KEHHS] KOMIETeHIUH, 3HAHUS,

YME¢HUSA, HABBIKHA

Tabmuna 1 — UnaukaTopsl JOCTHKEHUS] KOMIIETEHUUH, (opMUpyeMble JUCIUILTUHON

Kon 1 nasBanue
KOMIIETEHIIUHU

HNHnukaTopsl JOCTHXEHUS
kommnereniuu no OITOIT

3Hanus1, ymeHust, HaBbIku (3YB), popmupyemsie
NUCHUIIIMHON

OIIK-3 Cnocoben
NOHUMATh U
PUMEHSTH
COBpEMEHHBIE
WH(POPMAIMOHHBIS
TEXHOJIOTHH, B TOM
YHCJIe OTEYECTBCHHBIC,
P CO3JIaHUU
IIPOrPaMMHBIX
HPOJYKTOB H
IpOrpaMMHBIX
KOMIIJIEKCOB
Pa3IHMYHOTO
Ha3HaA4YCHUA

3.1 Ilpumensier
COBpEMEHHbBIE
nH(pOpMaITHOHHBIC
TEXHOJIOTHH, B TOM YHCIIE
OTCYCCTBCHHBIC, U
HHCTPYMEHTAJbHBIC
cpeacTBa st
MPOU3BOJICTBA
MPOTPaMMHOT0 TIPOJTYKTa:

3.2 Ucnonb3yer
COBpPEMEHHEIE
nH(GOPMAITMOHHBIC
TEXHOJOI'nu aJIst
TCCTUPOBAHUA U OTIaAKN
MIPOTPaMMHOTO
obecrieueHus;

3.3 Mcnonb3yer METOAbI 1
Cpe/ICTBa aBTOMAaTU3AINH
MIPOEKTUPOBAHUS
MIPOTPAMMHBIX TPOTYKTOB

3.4 Bnaneer CASE
(Computer-Aided Software
Engineering) cpeacreamMu

3.5 Ananuzupyert u
OTIMCBIBAET MIPHUHLHIIBI
paboThl 1 TpeOOBAHUS K
cospemenHsiM UT, UC,
CHU, ucnionb3yeMbIx B
npodeccuoHanbHON
NEeSITENIbHOCTH B YCIIOBUSX
(G poBOI IKOHOMUKH

3.6 Mcnonb3yem
BO3MOXXHOCTH
coBpemenHsix UT, UC,
CUU pns pemieHust
TUTIOBBIX 3a/1a4

3HATD:

— METOJIbI IPOEKTHPOBAHHS IPOTPAMMHOTO
00€eCTeYeHHs CUCTEM PEaTbHOTO BpeMEHH

— oco0eHHOCTH 000pYIOBaHMS, HA KOTOPOM
MPUMEHSIFOT CUCTEMBI PEaIbHOTO BPEMEHH U
HX XapaKTCPpUCTHUKU, CBA3AHHBIC C
0COOCHHOCTSIMH 000pyIOBaHWSL.

Ymersn:

— pa3pabaTheIBaTh CTPYKTYPHBIC U
(YHKIIMOHAIBHBIE CXEMBI COCTABIISIOLIHX
CHUCTCMbI PCAJIbHOT'O BPEMCHU

Baangers:

— Cpe/ICTBaMH Pa3pabOTKH U OTIAIKH
IPOTrPaMMHOTO 00eCIIeUeHHS CUCTEM
peasbHOrO BpEeMEHH




Kon u HazBanue Wnpnkatopsl noctwkenust | 3HaHus, ymeHus, HaBbiku (3YB), popmupyemsie
KOMIIETEHIIHU kommnerenimu mo OITOIT TUCIIATIINHON

npodeccuoHambHON
JeSITCILHOCTH

MecTOo AMCIUTIJIMHBI

HucuummuHaa «Moayiah COBpEMEHHBIX HWH(GOPMAIIMOHHBIX TEXHOJOTHI  SBISICTCS
(baKyIbTaTUBHOW IUCHUIUIMHOW MOayis «CoBpeMeHHbIE HWH(POPMAIMOHHBIC TEXHOJOTHI
OIIOIT BO. Iucuumraa ocBanBaeTcs Ha 3 Kypce B 6 cemecTpe.

2 O0BbEM M TPYI0EMKOCTH JUCHMILIMHBI 110 BUAM YUeOHBIX 3aHSATHI.

@ opMbI MPOMEKYTOYHOI aTTECTAIUH.
Tabmuna 2 — O6beM U TPYAOEMKOCTh JUCIUTUINHBI TI0 BUJAM YYeOHBIX 3aHATUN

O6BeM
OOmas Tpy10eMKOCTb W BHJBI y4eOHOH paboTHI 10 AUCIUILTHHE, TPOBOJAUMBIE B Pa3HBIX tgg;;;?
(popmax o0yJYeHUS
0®0
1 O6mas TpyI0eMKOCTh JUCITUTLIAHBI 72
2 KonrakTHas pabora oOydJaromuxcs ¢ mpernogaBareieM (110 BHAaM YIeOHBIX 3aHSITHIA) 48
(Bcero)
AynuropHas pabora (Bcero): 48
B TOM YHCIIE:
JIEKIIAHN 16
MIPaKTUYECKUE 3aHATH, CEMUHAPHI 32
B MHTEPAKTUBHOH popme
3 CamocTosrenbHas pabota o0ydaronuxcs (Bcero) 24
4 TlpomexyTouHast aTTecTanusi 00y4aronierocs
— 3auer (6 cemecTp)

3. YueOHO-TeMaTH4YeCKHMH IJIAH U CO/iePsKaHUe AMCUMILIMHBI.

3.1 YuyeOHO-TeMaTHYECKMI IUIAH
Tabmuna 3 - YueOHO-TeMaTHIeCcKui I1aH 09HOH (hOPMBI O0yUESHHS

ﬁ prﬂoeMKOCTL q)OpMI)I TCKYIIETO
3 3aHATHH (Jac.) KOHTpOIIA M
2~ IIPOMEXKYTOYHOM
= 3 = aTTecTaluu
B Pa3gensl u TeMbl AUCIUILIMHBI 2 z YCIIEBAEMOCTH
>
= 110 3aHATUAM £y 0®O
= 5 & | AyauropH.
£ \g 3aHATHL CPC
g o JeKIL. | mpaKT.
Cemectp 7
1 | OcHOBHBIE IOHSTHS CHCTEM PEATHLHOTO 4 2 2 | YcrHbIit orpoc
BPEMEHHU
2 | AnmapaTtypHas cpea CHCTEM PeajJbHOTO 4 2 2 | YcTHBIi ompoc
BPEMEHHU
3 | IlporpammHOe obecrieueHHEe CUCTEM 8 4 4 | Ycrusblit ompoc,
peaNbHOrO BpeMEeHU 3amuTa pedepara,
obcyxacHUe
JIOKJIaZI0B
4 CpencrBa pa3pabOTKH U OTIAIKH 28 4 12 12 | 3ammra OT4ETOB O




A TpynoeMKocTh DOpMBI TEKYIIETro
3 3aHsATHH (dac.) KOHTpOIIA M
E ~ ITPOMCEIKYTOYHOU
= DI aTTecTaluu
= Paznensl 1 TeMbl TUCHUATIIMHBI g3 YCIIEBAEMOCTH
= 28
= I10 3aHATUSIM e s 020
(]
! LIS AyauTopH.
= g sapsatus | CPC
2 ) JIEKIL. | TIPAKT.
MPOTrPaMMHOT0 00eCTICUeHHS CHCTEM BBITTOJTHCHUU
peanbHOTO BpEMEHU MPAKTUIECKUX padoT
Nel-2
5 | S3bIKH NPOrpaMMHUPOBAHUS CHCTEM 28 4 20 4 | 3amuTa 0TYETOB O
pEaILHOTO BpEMEHHU BBITTOJTHECHUH
NPaKTHYECKUX PadoT
Ne3-5
[TpomexxyTouHas aTTecTarus 3a4er
Bcero: 72 16 32 24

4 Tlopsizok OleHMBAHUSI YyCNEeBAeMOCTH M CcHOPMHUPOBAHHOCTH

KOMHeTeHIIl/Iﬁ Oﬁy‘lalOIl_[erOCﬁ B TeKy]]_[eﬁ H IIpOMC)K}’TO‘IHOﬁ aTTreCrTalnmun.
JIJIs. TIOTIOKUTEIBHON OICHKHU IO PEe3yJIbTaTaM OCBOCHHSI JAWCIMILIAHBI 00yYaromeMyCst
HEOOXOAMMO BBINIOJHUTH BCE YCTAHOBJIEHHBIC BHUIbI y4eOHON paboThl. OlEHKa pPe3ysbTaToB
paboTel oOy4Jaromierocs B 6ayuiax (1o BUaM) MpUBEACHA B Ta0ymIe 5.
Tabnuna 5 - banibHO-peUTUHTOBAs OIIEHKA PE3YIbTATOB yUeOHOU paboThl 00yUaOIUXCs
no BunaMm (bPC)

VYuebHas padora |Cymma  |Buner u pesymeratel  |OICHKA B aTTECTAllUN bannst
(BUIBI) 6amtoB  |yueOHOU pabOTHI (17 nenenp)
Texymas yaebnas |80 Joxman 4 6asuta (TIOporoBOe 3HAYCHHUE) 4-7
paboTa B cemecTpe 7 6an10B (MaKCUMaJIbHOE 3HAYCHHE)
(ITocemienue Pedepar 9 6aJ/u10B (TOPOTOBOE 3HAYCHHUE) 9-13
3aHATHH 110 13 6annoB (MakcuMaIbHOE 3HAUCHHUE)
pacnucaHuio u 3ammra 0OT4ETOB O 5 6annoB - mocenienne | MpaKTHYECKOTO 10 -16
BBITOJIHEHHE BEITTOJTHEHUH 3aHATHUS U BHITOJHEHHE pa0doTHI Ha 51-65%
3a/IaHui) MPaKTUYeCKuX padot |8 6annoB— mocemenne 1 3aHATHA U

Nel-2 (2 paboTsr) CYIICCTBEHHBII BKJIAJ HA 3aHITHU B paboTy

BCEH IPYIIIIBI, CAMOCTOSTEIILHOCTD U
BEITIOJTHEHHE paboTsl Ha §85,1-100%

3amuTa OT4ETOB O 3a oauny pabory :
BBITIOJTHEHUH 4 6anna (BbinosiHeHo 51 - 65% 3amanuii) 12 -33
MPaKTHUECKHUX padoT |5 6aoB (BEIOIHEHO 66 - 85% 3amanuii)
Ne3-5 (3 paboTsr) 11 6anuoB (BoimosHEHO 86 - 100% 3amanHNi)
Omnpocel (3 onpoca) |2 6amia (IOPOroBOE 3HAUCHHE) 6-12
4 6asna (MakcCUMalbHOE 3HAYCHIE)
Hroro no texkyuieii padore B cemecTpe 41 - 80
IIpomexxyrounas |20 Tecr. 5 6ann0B (MOpOTOBOE 3HAUCHUE) 5-10
aTTecTanus 10 6ans10B (MakcUMabHOE 3HAYCHUE)
(zauger) Pemenne 3anaun. 5 6an10B (IOPOroBOE 3HAUCHHUE) 5-10
10 6a/m10B (MaKCUMAaTbHOE 3HAYCHHE)
HToro nmo npoMe;XyTo4HO# aTTecTamuu (3a4eTy) 10-206.
CyMMapHasi olleHKa 10 JUCHMIIHHE: Cymma 6ayutoB Texymieii u mpomexyTouHoi arrecrarmuu 51 — 100 6.

B mpomMexyTouHOHN arTecTali OllEHKa BBICTaBisieTcss B BenomocTh B 100-0annbHOM
1IKaJjie ¥ B OyKBEHHOM DKBUBaJIeHTe (Tabnuia 6)
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Tabmuma 6 — Cooraecenue 100-0apHOM 1TKaIbl 1 OYKBEHHOTO SKBUBAJICHTA OIICHKU

YpoBHHU OCBOEHUS Ox3amen 3auem
Cymma nabpannvix - -
608 JTUCHIUTUTHHBI 1 Oyenka byxeennviii oxeusanenm Bykeennviii
KOMITCTCHIIMI 9KBUBATIEH
86 - 100 [TponBUHYTHIN 5 OTJINYHO
66 - 85 IToBBIIIICHHBII 4 XOPOIIIO 3auTeHO
51-65 [Toporossiit 3 yIOBIIETBOPUTEIHLHO
0-50 [lepssiit 2 HEYJIOBJIETBOPUTEIBHO He 3aureno

S  MarepuajbHO-TeXHMYECKOE, NPOrpaMMHOe U Y4eOHO-

MECTOAUIECCKOC odecmeyeHue AUCHUIIJINHBI.
5.1 YueOHnas iureparypa
OcHoBHasi yueOHasi JIuTEPaATypa

MansiBko, A. A. TlapamnenbHoe porpaMMHUpOBaHUE HAa OCHOBE TexHoJsoruii OpenMP,
MPI, CUDA : yyeOHoe mocobue /s akajgeMudeckoro OakanaBpuara / A. A. MansiBko. — 2-¢
u31., uctp. u g1on. — Mocksa : I3gatenbctBo FOpaiit, 2019. — 129 ¢. — (Briciiee oOpazoBanue).
— ISBN 978-5-534-11827-8. — URL.: http://biblio-online.ru/bcode/446247. — Tekct
3JIEKTPOHHBIN

babuues, C. JI. Pacnipenenennsie cucteMsl : yaeOHoe mocooue st By3os / C. JI. babuues,
K. A. KonskoB. — Mocksa : M3garensctBo IOpaiit, 2020. — 507 ¢. — (Briciiee oOpa3oBanue).
— ISBN 978-5-534-11380-8. — URL: http://biblio-online.ru/bcode/457005. — Tekct
anekrporHbii // OBC FOpaiir [caiir].

JonosHuTeILHASA y4eOHAasl TUTEpaTypa

Tpodumor, B. B. Anropurmusanusi u mporpaMMupoBaHue : yuyeOHUK Uit By3oB / B. B.
Tpodpumos, T. A. IlaBnosckas ; nox peaakuueit B. B. TpopumoBa. — Mocksa : U3narenscTBo
FOpaiit, 2020. — 137 c. — (Bsicmee obpazoBanue). — ISBN 978-5-534-07834-3. — URL:
http://biblio-online.ru/bcode/452333. — TekcT : ANEKTPOHHBIN

CracpimuH, B. M. ba3bl JaHHBIX: TEXHOJIOTMHU J0CTYMA : yueOHOe mocobue ais By30B / B.

M. Cracpiun, T. JI. Craceinza. — 2-e u3f., ucnp. u gon. — Mocksa : U3narensctBo FOpaiiT,
2020. — 164 c¢. — (Bwicmiee oopaszoBanue). — ISBN 978-5-534-08687-4. — URL.: http://biblio-
online.ru/bcode/463499. —TeKcT : 37eKTPOHHBIA.
0. M.
MopenupoBanue cereil : ydeOHoe mocobuwe mnst By3oB / O. M. 3amsaruna. — Mocksa :
WznatenberBo FOpaiit, 2020. — 159 ¢. — (Briciiee oopazosanue). — ISBN 978-5-534-00335-2.
— URL: http://biblio-online.ru/bcode/451319.— TekcT : ANeKTPOHHBIH.

3aM$ITI/IHa, BreraucnurenpHbIe CUCTEMbI, CCTHU HW TCICKOMMYHUKAIINH.

5.2 MarepuajbHO-TEXHUYECKOE H o0ecneuyeHnmne
AUCLHUILIUHBI.

VY4eOHble 3aHATHS N0 AUCHUILIMHE MPoBOAATCS B yueOHbIX ayautopusx KI'TIN ®I'BOY
BO «KeMI['V»:

NPOrpaMMHoOe

404 YueOHast ayAnTOpUS JUISl TIPOBE/ICHMS:

- 3aHSTUH JIGKIIMOHHOTO THIIA;

- 3aHATUH CEMHHAPCKOTO (MPAKTHIECKOT0) TUIIA;

- IPYIIIOBBIX U WHIUBHYaIbHBIX KOHCYJIbTALNI;

- TEKYIIEro KOHTPOJISl ¥ TIPOMEKYTOYHON aTTeCTalNH.
CrnenuanusupoBanHas (yuyeOHasi) Me0esib: JOCKa MeoBast, kKadenpa, CTOJbI, CTYJIIbSI.
OGopynoBaHue: nepeHocHoe - HOYTOyK, IKpaH, IPOEKTOP.
Hcnoab3yemoe nmporpammuoe ogecniedenne: MSWindows (MicrosoftimaginePremium
3 year no cyOmmnenznonHomy gorosopy Ne 1212/KMP or 12.12.2018 r. 10 12.12.2021 1.),

VYueOuslit kopiyc Ned.

654079, Kemeposckas
obmacts, . HoBOKy3HeIIK,
np-kT Meranmnypros, a. 19
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LibreOffice (cBobomno pacnpoctpansiemoe I10), Sunexc.bpayzep (oTedecTBeHHOE
cBoOoHO pacnpoctpansemoe [10).
HuTepHer ¢ o0ecneyennem pocryna 8 JUOC.

502 KomnbroTepHbIii Kjacc.
VYuebHast ayauropus (MyJIbTUMEIUIHAS) ISl IPOBEACHHUS:

- 3aHATUH JEKIMOHHOTO THIIA;

- 3aHATUI CEMHHAPCKOTo (PaKTHYECKOT0) TUIIA;

- 3aHATHI 1a00PaTOPHOTO TUNIA;

- TPYMIIOBBIX ¥ MHAWBUYaJIbHBIX KOHCYJIbTaLUIH;

- CaMOCTOSATENBEHOW PaOOTHI;

- TEKYLIero KOHTPOJIS M IIPOMEXYTOYHON aTTECTallUH.
CrneunuanuzupoBanHasi (yueOHasi) Mefesib: JOCKAa MENOBasi, CTOJNBI KOMIBIOTEPHEIE,
CTYJIBSL.
OOopynoBaHue 1151 IPe3eHTANMH Y4eOHOr0 MaTepuaIa; crmayuoHapHoe - KOMIIBIOTep,
9KpaH, IPOEKTOP, HAYITHUKH.
JlaGopaTopHoe 060pyI0BaHMe: CTallMOHAPHOE — KOMITBIOTEPHI 1 oOyvaronmxcs (16
IT.).
Hcnonn3yemoe nporpammuoe odecnedenune: MSWindows (MicrosoftimaginePremium
3 year no cyOnuuen3nonHomy gorosopy Ne 1212/KMP or 12.12.2018 r. mo 12.12.2021 1.),
LibreOffice  (cBobomno  pacmpoctpamsemoe [10), Firefox 14  (cBoOomHO
pacupoctpansemoe [10), Sunexc.bpaysep (oTeuecTBeHHOE CBOOOIHO pacpOCTpaHIeMOe
I10), OMRONCX-OneLITEv4.26 (meMoOHCTpaIOHHAS BepcHs), MmakeT
nporpammupoBanusi naneieid omeparopa  OMRON cepun NBNB-Designerv1.20
(memoHcTparmonHas Bepcus), MicrosoftVisualStudio (MicrosoftmaginePremium 3 year
1o cyonmuneH3noHHoMy norosopy Ne 1212/KMPor 12.12.2018 r. no 12.12.2021 1.), Cpena
CTaTUCTHYCCKUX BhruuciacHuil Rv.4.0.2 (cBoOomHO pacmpocTpansemoe [10).
HuTepHer ¢ o0ecneyennem pocryna B JUOC.

VYueOHslii kopryc Ned.

654079, KemepoBckast
obnacts, r. HoBoky3HelK,
np-kT Meranaypros, 1. 19

53 CoBpeMenHble  mnpodeccHOHATbHbIE  0a3bl

I/IH(l)OpMaHHOHHLIe ClipaBOYHbBIC CUCTEMDI.
Ilepeuens CIIB/l u UCC no qucumnminne

JaHHBIX u

1. CITForum.ru - on-line Oubnuoreka CcBOOOJHO JOCTYIHBIX MAaTepUaTIOB IO

UH()OPMAIIMOHHBIM TEXHOJIOTHSIM Ha PyCcCKOM si3bike - http://citforum.ru

2. Hayunas snektponnas Oubnuoreka eLIBRARY.RU — kpynselmmii poccuiickuit
MH(OPMALIMOHHBIA TOpTal B O0OJACTH HAyKd, TEXHOJOTMH, MEIUIMHBI M 00pa3oBaHuS,

coziepskaluii pedepatsl U MOJTHbIE TEKCTHI - WWW.elibrary.ru

6 HHble cBegeHus u (WIN) MATEPHAJIBI.
6.1.IlpuMepHbIe TeMBbI MUCbMEHHBIX Y4€OHBIX PadoT

Paspen 1. OCHOBHbIE NOHATUA CUCTEM PEAZIbHOIO BPEeMEHU

TIlpumepnotit nepeuens 60npoCcos 01 ycmHo20 onpoca

[lonsTne PpCaJIbHOr'0O U Pa3aCJICHHOTIO BPEMCHHU.

PeXHMBI ®KEeCTKOTo U MATKOTO PEaIbHOTO BPEMEHH.
Knaccugukanus u onucanue pasnosugHocteir ACOUY PB.
Crpykrypa CPB.

Apxurektypa AC PB.

OcnoBuble cranaaptsl CPB.

Konnuectsennsie xapakrepuctuxku CPB.

Or1ieHKa IPOU3BOJAMTEILHOCTH B CHCTEMAX PEalbHOIO BPEMEHH.

©CoNoA~WNE

Onpenenenne cuctemsl peaabHoro Bpemenu (CPB). [lpumepst AC PB B mpoMBIIITIEHHOCTH.

Pasnen 2. AnmnmapaTrypHasi cpeia CHCTEM PeaJLHOr0 BpeMeHH

Ilpumepnutii nepeuensv 60npocoe 014 3auiumsl omyema
0 6bINONHEHUN NPAKMUYECKUX 3A0AHUTL
Texauueckas ctpykrypa AC PB (B mpoMBIIIIIEHHOCTH).
Cocras, Ha3HaueHHe U npuHIMNs peanuzannn KTC AC PB.
3. Kiaccudukanus oObeKTOB YIpaBIeHUSI.

A -
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CBs13b C 00BEKTOM YIIPABIICHHUS.

IlepBuuHbIe TpeoOpazoBaTENN M UX XapaKTEPUCTHUKH.

OCHOBHBIC PUHIIMITEI MPEOOPa30BaHUs U MEPEIayrl CUTHAJIOB, BXO/I-BBIXOHBIE MMPEOOPA30BATEIIH.
HcnonaurensHeie toacucreMsl B CPB

[TonsiTHe MpOrpaMMUpPyeEMOT0o KOHTpoILIepa, ero Mecto B cTpykrype ACY TII. Obnacts npumeHeHus
¥ €MKOCTb PBIHKA KOHTPOJUIEPOB.

Knaccudukanms KOHTpOILIEPOB.

CraHgapThl TPOTPaMMHUPYEMBIX JOTHUECKUX KOHTPOIIJIEPOB.

Mertouka BeIOOpa ¥ KOH(UTYPUPOBAHHUS KOHTPOJLIEPOB.

[Mpaktuka mpoektupoBanuss ACYTII Ha 0a3e KOHTPOJUICPOB: MPOSKTHPOBAHHE PELICHUS 3aJauu
aBTOMATH3ALUN

CpaBHHTENBHBII BEIOOP KOHTPOJUIEPOB AT peayn3arun KoHkpeTHoir ACY TIL.

IIporpammupyemsiit  jmormueckuii  koHTpouiep OMRON.  ApxuTekTypa W NPUHIMIEBI
(YHKITHOHUPOBAHUS.

OO0BeKTHBIC KOHTpOIIIepHl. OO0Mmas XapaKTepruCTHKA.

DNeKTPOHHBIE KOMIIOHEHTHI OOBbEKTHBIX KOHTPOJLIEPOB.

Amnmnaparypa 00beKTHBIX KOHTPOJIIIEPOB.

[MpakTrKa MPOEKTHPOBaHUSI OO BEKTHBIX KOHTPOJUIEPOB.

[IpoMBbINIUTEHHBIE KOMITBIOTEPHI: XapaKTePUCTHKA U KIacCH(DUKAIIHSL.

Wnrepdeiicet CPB.

CucTeMBbl 3aIIUTHI 000PYIOBAHHS.

Pa3nen 3. IIporpamMmmHoe obecnieyeHne CHCTEM pealbHOr0 BpeMEeHH
Ilpumepnulii nepeuens 6onpocog 014 yCMHO20 onpoca

[TonsTHe, KpaTKas XapakTepUCTUKA U KIACCU(PUKALUS ONEPAHOHHBIX CUCTEM PEATbHOIO BPEMEHHU
(OCPB).
CTaHIlapTI)I OINCPAIMOHHBIX CUCTEM PCAJILHOI'O0 BPEMCHU.
Xapaxtepuctuku OCPB. Bpems peaxiiyu cucTemsl.
OcobenHocTn 000pynoBanus, Ha KoTopoM npumeHstoT OCPB. Xapakrepuctuku OCPB, cBsizanHbIC C
0CcOOEHHOCTSIMU 000PYIOBaHUSI.
Apxutexrypa OCPB. OCPB ¢ mononuTHOM apxurektypoii. OCPB Ha ocHOBE MUKpOsIIpa.
Buasl apXxuTeKTyphl A1pa 1 BCIOMOTaTeNbHbIE MOYJIH ONEPALMOHHBIX CUCTEM PEaIbHOTO BPEMEHH.
PeanbHbI 1 3aMIIEHHBIA PEXXUMBI pPA0OTHI IIpoLIECCOpa.
Snpo B IPUBUIIETHPOBAHHOM PEXUME.
O06nexTHO-opueHTupoBanusie OCPB.

. OyHKIMOHAIBHBIE KOMIIOHEHTHI OTIEPALIMOHHON CHCTEMbI aBTOHOMHOT'O KOMITBIOTEPA.
. MexaHu3mbl peallbHOrO BPEMEHHU.

. Oprannzanus u rIaHUpoBaHue mporeccoB U 3aaa4 B OC PB.

. Mopenu 3amuThl NaMsITH B ONEPALIIOHHBIX CUCTEMAaX PeaIbHOTO BPEMEHHU.

. ba3bl naHHBIX B pexkrMe peasbHOTO BPEMEHH.

. CpaBHHTENBHAS XapaKTEPUCTHUKA OTIEPAIIMOHHBIX CHCTEM PEaIbHOTO BPEMEHH.

. Kpocc-cucremsl.

Ilpumepnulii nepeuens mem pepepamos
OCPB VxWorks. O0miue cBeneHusi, uctopusi pa3Butus. JIuneH3us. XapaKTEpUCTHKH PEabHOTO
BpeMeHH. [IpumMepsl NpuMeHEHHS.
OCPB QNX. O0mue cBenenusi, uICTOpus pa3BuTus. JInneHsus. XapakTepUCTUKN PeabHOTO BPEMEHH.
[onnepxxuBaemble iatGopmel. [IpuMeps TPUMEHEHHS.
JavaOS. O6mue cBenenns. XapakTepUCTUKU pealbHOTO BpeMeHH. [lomiepkuBaeMble TaT(OpMBI.
AnmnapatHoe yckopeHue 0anT-kozaa. Ilpumepsl npuMeHeHHs.
OnepanoHHbIC CHCTEMBI [T BCTPOEHHBIX crcTeM cemerictBa Windows (Windows CE, Windows NT
embedded, Windows Mobile). VcrpoiictBo atux OC, wucropus pa3BUTHS, NOIJIEPKHUBAEMBbIE
riatgopmsl. JInnensus. [lpuMeHnMocTh B cUCTEMax pealbHOrO BPEMEHH.
OnepaunonHast cucremMa Symbian. VYcrpoiictBo OC, ucTOpus pa3BUTHS, NOAJIEPKUBAEMBIC
riatdopmel. Jlutiensust. [I[puMeHNMOCTh B CUCTEMaX peallbHOTO BPEMEHH.
OC cemetictea UNIX/Linux s BcTpoeHHbIX cucteM. Embedded-guctpubytuBbl  Linux:
KOMMEPUYECKHE U HEKOMMEpUYECKHe, 001Ul 0030p M CPaBHUTEIILHBIN aHATU3.
OC Android. Yctpoiicteo OC, uctopusi pa3BUTHsI, NOJJIepKUBacMble TUIaTGOPMEL. JIMIEH3MSL.
[TpuMEHHMOCTH B CHCTEMaX PEasbHOTO BPEMEHH.
Amnanu3 3Bomonny sapa Linux B 00acT NoAep KU pabOThl B peaJIbHOM BPEMEHHU.
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IMoxnepkka OIOYHBIX YCTPOWCTB B CHCTEMaxX pealibHOro BpeMeHU. [locTaHoBKa mpoOieMbl. AHAIU3
CYIIECTBYIOIINX PEUIEHUMN.

CucreMbl BBICOKOW JOCTYITHOCTH: OCHOBHBIC NPWHIUIBI MOCTPOSHUS W 007acTh MPUMEHCHUS.
[Ipuniun “nsTH AeBsITOK .

MHoromnporeccopHbIe/pactipeieIeHHble CUCTEMBI PeaJhbHOro BpeMeHHW. |IpWHIUIBI MOCTPOEHUS.
TIpumepsl.

OnTuMH3aIKs SHEPTOMOTPEOICHUS B CHCTEMaX PeabHOIO BPEMCHH.

OnTuMu3anyst BpEMEHH 3arpy3KH B CHCTEMAX PEaTbHOTO BPEMEHH.

Bupryanu3zamus B cuctemax peaabHOT0 BPEMEHH.

Cratudeckue anroputMmbl anupoBanus (Rate-Monotonic Scheduling). Maremarnueckuii anmapat
(rate-monotonic analysis). [Ipumeps! npuMeHeHHSI.

Ilpumepnutii nepeuensv mem 00K1a008
CpaBHUTENBHBIM  aHaNIW3  CYIIECTBYIOIIMX  NPOTPaMMHO-ANINApaTHBIX  KOMIUIEKCOB  JAJIA
a3pOra3zoBOrOKOHTPOJIS HA YIiIe100bIBAOIIEM IPEAIPUATHH.
CpaBHUTENBHBIN aHAJIM3 CYIIECTBYIOIIMX MPOrPaMMHO-AIIAPATHBIX KOMIUIEKCOB aBTOMATH3alMU
yIpaBJieH!s] KOHBEHEPHBIM TPAHCIIOPTOM Ha YIIIeT0OBIBAIOLIEM PEATIPUATHH.
CpaBHHTeHBHLIﬁ aHaJIM3 CYHICCTBYIOIIHUX MPOTrpaMMHO-aIlIIapaTHBIX KOMIUICKCOB aBTOMAaTU3allUuH
yIpaBJieH!s] KOHBEHEPHBIM TPAHCIIOPTOM Ha METAJLTY PrUUECKOM NPEANPUSTHH.
CpaBHHTeHBHLIﬁ aHaJIN3 CYHICCTBYIOIIHUX MPOTrpaMMHO-aIIIapaTHBIX KOMIUICKCOB aBTOMAaTU3alluH
yIpaBJIeHHUsI KOHBEHEPHBIM TPAHCIIOPTOM Ha yrilenepepadaThIBarOIIEeM MPEIPUSITHH.
CpaBHUTENBHBIA aHAJIW3 CYIIECTBYIOIIMX MPOrPaMMHO-AINAPATHBIX KOMIUIEKCOB aBTOMATH3aLMU
yIpaBJIeHHs IPOLIECCOM BOJOOUYUCTKH.
CpaBHHTeHBHLIﬁ aHaJIN3 CYHICCTBYIOIIHUX MPOTpaMMHO-aIIIapaTHBIX KOMIUICKCOB aBTOMAaTU3alluU
yIpaBJIeHUs] JOMEHHBIM IPOHU3BOACTBOM.
CpaBHUTENBHBIA aHAJIM3 CYIIECTBYIOIIMX MPOrPaMMHO-AINAPATHBIX KOMIUIEKCOB aBTOMATH3ALMU
yHpaBJICHUS BEHTHUIIATOpAaMU I''TaBHOT'O IIPOBETPHUBAHUA erJ’IBHOﬁ HIaxXThI.
CpaBHHTeHBHLIﬁ aHaJIM3 CYHICCTBYIOIIHUX MPOTrpaMMHO-aIIIapaTHBIX KOMIUICKCOB aBTOMAaTU3allUU
YIIpaBJICHUS BO3AYXO-HarpeBaTeIbHON YCTAHOBKOM.
CpaBHHTeHBHLIﬁ aHaJIN3 CYHICCTBYIOIIHUX MPOTrpaMMHO-aIIIapaTHBIX KOMIUICKCOB aBTOMAaTU3allun
YIIPABJICHMS OTOIUTEIBHON KOTEIBHOM.
CpaBHUTENBHBIA  aHANU3  CYLIECTBYIOIIMX MPOrPaMMHO-ANMNAPaTHBIX  KOMILIEKCOB — CHUCTEM
MOHHUTOPHHI'2 MECTOIIONIOKEHHUS IIEPCOHANIA U TPAHCIIOPTA B YTOJIBHOM IIIaxTe.

Pa3nen 4. CpeacTBa pa3padoTKH M OTJIAIKH IPOrPaMMHOI0 00ecnevYeHusi CHCTEM PeaibHOro
BpeMeHH
IlpumepHnotii nepeueHsb 60NPOCOE 0714 3aUiUMbI OMYEMa
0 8bINOJIHEHUU NPAKMUYUECKUX PAOOm

Mopenupoanue CPB. Opranu3zanus B3aumoaeictsus noias3oparens u CPB.
Wnrepdeiic npukiagaoro nporpammuponanusi CPB.
[Monw3oBarensckuit naTepdeiic. ['paduueckuii narepdetic OC PB.
Wnctpymenrtanshble cpenctsa PB: SCADA-cucrema Genesis32 u ap.
Krnaccuduxkarus cpencts mporpaMMUpPOBaHHSI KOHTPOIIIEPOB.
Cpenctsa pa3paboTku u oTiagku [10 mporpaMMHUpyeMBIX JTIOTUYECKUX KOHTPOJIIEPOB U TEPMUHATIOB.

OCHOBHBIE COCTAaBJISIONIUE K BO3MOKHOCTH.

Tunosvie 3a0auu
Tema 1. Obocnosanue gvioopa SCADA-cucmemsvl u ee KOMROHEHMO8 OJis Pearu3ayuu KOHKpemuou
ACY TIL
s Beiopannoit CPB (nmpumepnsie Bapuantsl CPB nanbl B TUnOBo# 3axa4e 1 pasznena 2)
o6ocHoBaTh BEIOOP SCADA-CHCTEMBI B €€ KOMITOHEHTOB.

Ipaxmuueckue pabomul. Tema 1. Modenuposanue CPB ¢ ucnonvsosanuem nakema One-CX-
OMRON.
C ucrnonb30BaHKeM MakeTa npukiaaneix mporpamm One-CX-OMRON npomojiennpoBathb
paboTy CAEYIOIUX CUCTEM:
1.1. Cucrema 00paboTku MHGOPMAIMK CONEPKUT MYJIBTHILICKCHBIM KaHan W 3 MUHHOBM.
CurHanbl OT IJaATYUKOB TIOCTYIAIOT HA BXOJ| KaHalla yepe3 UHTepBajbl BpemeHu 10+5 mkc. B
KaHasle OHU Oy(hepu3yIoTcs U mpeBapuTesibHO 00padaTriBatoTes B TeueHue 10+3 mxc. 3atem
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OHH TIOCTYNAaIoT Ha 00paboTKy B Ty MUHUOBM, Tlie nMeeTcss HauMeHbIIast 1o AJIMHE BXOAHAs
ouepens. EMKOCTH BXOIHBIX HaKomuTeNeH BO Bcex MUHUOBM paccunTtansl Ha xpanenue 10
curHanoB. Bpemst 00paboTku curnana B mo6oit MurnIBM paBHo 33 MKc.

1.2.Cucrema o60paboTtku 500 curHamoB, MOCTYHAMOMMX C AaT4ukoB. ONpenenuTb cpeaHue
BpEeMeHa 3aJIeP)KKH CUTHAIOB B KaHae 1 MUHIODBM 1 BepOATHOCTH MepenoTHEHUST BXOTHBIX
Hakonurener. Obecreunth yckoperme o0paboTkm curHama B OBM mo 25 mkc mpum
JIOCTHKEHUH CYMMapHON odepey CUTHAJIOB 3HAYEHUS 25 eANHHLL

Ipaxmuueckue pabomui. Tema 2. 3HaKOMCMBO ¢ OCHOBHBIMU BO3MOICHOCAMU CPEOCE
paspabomku u omaaoku 110 npocpammupyemvix 102U4ecKux KOHMpowLepos u MmepMUHaI08 Gupmol
OMRON.

C ucnone3zoBanuem [I1IT Cx-Programmer u Cx-Simulator OMRON pa3pa6orats nporpammy

JUTSL peasi3alliy OJJHOTO U3 BApUAaHTOB MHAMBUAYAIbHBIX 3aJaHHUM.

Bapuaumer unousudyanvruix 3a0anuii:

1.1. YcranoButh B «1» moodepemHo Ha 5 cek Bce HedeTHbIe OWTH B cioBe 100 (aHanmoOrmaHo
«OeryIIM OTHSAM).

1.2.TlogcunTaTh KOJUYECTBO UMIYJIbCOB, mosBuBimuxcsa B oure 100.00, 3a 20 cek. [losBnenue
UMITYJIECOB UMUTHPOBATh BPYUHYIO.

1.3.CpaBauTh 3HaueHUs B sUelKax, aapeca KoTopbix 3amucansl B D100 u D200. Pesynprar
CPaBHEHHS BBIBECTH B CIEIYIOLEM BHUJIE:

- «1» B 100.01, ecniu mepBO€E > BTOPOTO;
- «1» B 100.02, ecnu mepBoe < BTOPOro;
- «1» B 100.03, ecnu mepBoe = BTOPOMY.

1.4.YcranoButh B «1» Ha 3 cek 1-i 6ut B cioe 100. 3ateM 3TOT OMT ycTaHOBUTH B «0», a 2-it OUT
ycTaHOBUTH B «1» Ha 3 cek. [loBroputs 00a neficTBus 5 pas.

1.5.3amucarp B stueiiku D100-D109 mocnenoBaTenbHO 3HAYEHUS, TIEPBOE M3 KOTOPHIX 33aJaHO B
ciose 100, a kaxxoe mocienyromiee Ha 3 6oiblIe MPEABIAYIIETO.

1.6.3anucare B sueiiku D100-D109 mnociieoBaTenbHO pe3ynibTaT ACIACHUS MPEABLIYIIEro
3HaueHus Ha 2. [lepBoe 3HaueHue 3a1aTh B ciose 100.

1.7. Opranu3oBaTh OCCKOHEUHBIH IMKJ, ITOJACYUTHIBAIONINN KOJUYECTBO  S-CEKYHIHBIX
MHTEPBAJIOB, BO BpeMs KoTopbiX B oute 100.00 nmosisiercst ummymbe. [losiBieHne UMIyIbCcoB
UMHUTUPOBATh BPYUHYIO.

1.8.OpranuzoBath OECKOHEUYHBI LMK, MNOACYUTHIBAIOIIMA KOJWYECTBO  3-CEKYHAHBIX
WHTEPBAJIOB, BO BpeMsi KOTOphix B 6ute 100.00 orcyTcTByeT 3HaueHue «1». [losBnenne «1»
UMHUTUPOBATh BPYUHYIO.

1.9. Ycranosuts B «1» Ha 3 cex nepsrie 8 6ut B cnose 100. 3aTtem 3Tu OUTHI ycTaHOBUTH B «0», a
BTOpbIE § OUT yCTaHOBUTH B «1» Ha 3 cexk.

1.10. 3anwucate B siueiiku D100-D109 nocnenoBaTebHO pe3yIbTaT YMHOKCHHS TPEABLAYIIETO
3HaueHus Ha 2. [lepBoe 3HaueHue 3a1aTh B ciose 100.

1.11. CpaBuuth 3HaueHuss B sueitkax D100 u D200. PesynbraT cpaBHEHHS BBIBECTH B
CJIeTyIOILEM BUJIE:

- «1» B 100.01, ecnu mepBoe > BTOPOro;
- «1» B 100.02, ecnu nepBoe < BTOPOro;
- «1» B 100.03, eciiu mepBOE = BTOPOMY.

1.12. 3anwucarts B stuetiku D100-D109 nocnenoBaTenbHO 3HAUCHUS, IEPBOE U3 KOTOPHIX 3aJ1aHO
B cioBe 100, a kax0e mocieayroniee Ha 5 MEHbIIIe NPEAbIIYIIETO.

1.13.  VYcraHoButh B «1» mooyepenHo Ha 4 cek Bce yeTHbIe OMTHI B cioBe 100 (aHamormyHo
«OeTyIIHMM OTHIMY).

Pa3nen 5. SI3bIKkM NPOrpaMMHPOBAHUS CHCTEM PeabHOr0 BpeMeHH!
IIpumepnuiit nepeuens onpocog 01a 3auiumsl omuema
0 6bINONIHEHUN NPAKMUYECKUX padom
[Ipenmy1iecTBa MHOTOIIOTOYHOTO IPOTPAMMHMPOBAHUSA B CUCTEMAaX PEAIbHOTO BPEMEHH.
MeTonpl TPOTPaMMUPOBAHUS CHUCTEM PEAJbHOTO BPEMEHH, COACPIKAIUX IMPOrpaMMHUpyEMBbIe
JIOTHYECKHE KOHTPOJLIEPHI.
IIporpammupyemsele norudeckue koHTposiepsl OMRON: pacnpeneneHue mnamsTH, OCHOBHBIE
KOHIETINHA TPOrPaMMHUPOBAHMSL.
TexHoMOrNM MPOrpaMMHUPOBAHNUS OOBEKTHBIX KOHTPOJIJIEPOB.
Mo0uiipHOE porpaMMHUpOBaHKE PHIIOKEHUH pealbHOro BpeMeHu B cranaapre POSIX.
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Tunoevie 3a0auu
IIpaxmuueckue pabomul. Tema 3. Coz0anue MOOUNbHBIX MHO2ONOMOYHBIX NPUTLOHCEHULL 8 CUCTNEMAX
PpeanvHo2o epemeHu Ha ocHoge cmanoapma POSIX
Co3mate IByXIOTOYHOE MPUIIOKEHUE, KOTOPOE BBIYUCIISIET YHCIIO «IIH» C MAKCUMAaJIbHON
TOYHOCTBIO ITOCIIE 3anATON. [IprtokeHne TOIKHO CONEpKaTh IIaBHBIN MOTOK
(0OpabaTsIBAIOIIIIT BBOJI ITOJIB30BATENS) M BRIYUCIUTENBHBINA. [IpeaycMoTpeTh BOZMOKHOCTD
M3MEHEHUS CBOMCTB OTOKOB M C/AEIATh BHIBOJIBI O PEAKLUH MOTOKOB Ha 3TH U3MEHEHHUS.
Ipaxmuueckue pabomul. Tema 4. Ochogbl NPOSPAMMUPOBAHUS CUCTHEM PEATLHOS0 BPEMENU.
Bapuaumer unousudyaneHvix 3a0anuii:
1.1. OcyumecTBUTh KOHTPOJIb UL ONepaTopa 3a IBMKEHHEM HEKOTOPOro MEXaHW3Ma, pabounit
KOTOpOTO COBEpIIAET LUKINYECKOE JBMKEHHUE M0 MEPUMETPY MpsAMOyronbHHKa. Oneparop
JOJDKEH MEPUOIUYECKH MOATBEPKIaTh MPABUIBHOCTh (PYHKIIMOHMPOBAaHUS MexaHu3Ma. B
cllydae HepaBUILHOTO (YHKLIMOHUPOBAHUS HEOOXOIMMO BBIIATh IPEAYNPEKIACHHUE, a 3aTeM
OCTaHOBUTH PadoOTYy.
1.2. broxk ynpaBneHus: cBeTopopom
CoctaBuTh IPOrpaMMy, KOTOpasi CHHXpOHH3HUPYET MIEPEKIIF0UEHHIE [IBETOB cBeTo(opa Ha
nepekpectke. [IpoekT 1abopatopHOit paboThI peAcTaBIseT cO00M MPOCToil OIOK
yIpaBJIeHUs! JBIKCHHEM Ha TICPEKPECTKE, UMEIOIEM CBETODOPHI TS ABYX
NepeCceKaroNXCs HapaBiIeHUH nBkeHus. CBeTohOpbI NOKHBI UMETh /1Ba
IIPOTHUBOIIOJIOKHBIX COCTOSIHUSA — KPACHBIN U 3€eHbIi. Takke NOIKHBI IPUCYTCTBOBATh
OOMIETTPUHSATEIC IEPEXOAHBIC CTAANHU: JKENTHIA U KPACHO-KEITHIH.
ITocnenusist ctanust 1OKHA OBITH JUIMHHEE Npeablnymei. [IpenycMoTpeTs aBTOMaTnueckoe
OTKJIIOYEHHE cBeTo(opa depe3 7 MUKIIOB PadOTHI, a TAK)KE aBTOMATHYECKOE BKIIOUCHHE
TIOCTIE OTPEAEIEHHOT0 BpEMEHH 0XKUIaHMUSL.
Ipaxmuueckue pabomui. Tema 5. Paspabomxa I10 cucmemul peanvho2o epemeru ¢ UCHONb3068aHUEM
NPOSPAMMUPYEMBIX T02ULECKUX KOHMPOL1epo8 npouzgoocmea gupmvt OMRON
Paspaborath nporpammy ¢ ucnosnb3opanueM [1I1IT Cx-Programmer u Cx-Simulator OMRON st
peanu3anuy anropuTMa GyHKIMOHUpoBaHus BeiOpanHoii CPB (mpumepnsie Bapuantsl CPB
JTaHBI B TUIIOBOW 3amaue 1 pa3gena 2).

6.2. IlpumepHble BONPOCHI W 3aJaHMs / 331a4U JJIA NPOMEKYTOUYHO

arTrecranmun

Cemecmp 7

Tabanna 9 - IlpumepHble TeopeTHYecKHe BONMPOCHI M NMPAKTHYECKHE 3aJaHHA K
3a4yerty
1. [ToHsiTHE pEaibHOTO U Pa3JCIIEHHOTO BPEMEHHU.
2. Onpenenenue cucremsl peanbHoro spemenu (CPB). [Ipumepst AC PB B
MPOMBIIIIIEHHOCTH.

3 PexuMbl KECTKOTO U MATKOTO pEaJIbHOIO BPEMEHH.

4 Knaccudukanms u onucanue paznosuanocteit ACOUY PB.

S. Crpyktypa CPB.

6. Apxurextypa AC PB.

7 OcHosHble crangaptel CPB.

8 KonnuectBennbie xapakrepuctuku CPB.

9 OneHka Ipou3BOAUTENBHOCTH B CUCTEMAX PEaIbHOTO BPEMEHH.

10. Texuuueckas crpykrypa AC PB (B IpOMBIIIIEHHOCTH).

11. Cocras, Ha3Hauenue u npuHIMns! peanusanuu KTC AC PB.

12. Knaccudukamnmst 00beKTOB yIpaBIeHHS.

13.  CBs3b ¢ 0OBEKTOM yIpaBJICHUS.

14.  TlepBuunble mpeoOpa30BaTENN U UX XaPAKTEPUCTHKHU.

15.  OcHoBHBIE NPUHIIMITBI TPe0OPa30BaHUs U MEpPeJaul CUTHAIOB, BXO/-BBIXOHbIE
npeoOpa3oBaTeiy.

16. Hcnonuurensuble noacucreMsl B CPB.

17.  TlonsTHe nmporpaMMHpyeMoro KOHTposuiepa, ero mecto B ctpykrype ACY TII. O6nacts

MPUMCHCHUA U CMKOCTH PbIHKA KOHTPOJIJICPOB.
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18.  Kiaccudukanusi KOHTPOJLIEPOB.

19.  CrannpapTsl IporpaMMHUpPYEMBIX JIOTHUYECKUX KOHTPOJUIEPOB.

20.  IIporpammupyemsiii toruueckuit KoHTposiep OMRON. Apxutektypa 1 MpUHLIUIIBI
(YHKLIMOHUPOBAHUS.

21. OObekTHBIE KOHTpOJUIephl. O0IIas XapaKTepUCTHKA.

22.  DJEeKTPOHHbIE KOMIIOHEHTbI 0OBEKTHBIX KOHTPOJLIEPOB.

23.  Anmaparypa 0ObEKTHBIX KOHTPOJIJIEPOB.

24.  IlpoMmbllJIeHHbIE KOMIIBIOTEPHL: XapaKTEPUCTUKA U KIACCUDUKALMSL.

25.  HUurepdeiicet CPB.

26.  CucteMmsl 3a1UTHl 000PYAOBAHMUSL.

27.  Meroauka BpIOOpa U KOHDUTYPHUPOBAHUSI KOHTPOJLICPOB.

28.  CpaBHHTENBHBIH BEIOOP KOHTPOJIEPOB Il peanu3anuu KoHkpetHor ACY TII.
29.  IlpakTuka NpOeKTHUPOBAHUS OOBEKTHBIX KOHTPOJIJIEPOB.

30.  IIpaxruka npoextupoBanus ACYTII na 6aze KOHTPOIIEPOB: MPOSKTUPOBAHUE PEILICHHS
337124y aBTOMATHU3AIHH.

31.  Tlonsarue, KpaTKas XapaKTEPUCTHKA U KJIACCU(UKALUS ONEPAMOHHBIX CUCTEM PEATbHOTO
Bpemenu (OCPB).

32.  CranaapTbl ONEPAlMOHHBIX CUCTEM PEaTbHOTO BPEMEHH.

33. Xapakrepuctuku OCPB. Bpems peakuuu cucTeMsl.

34.  Ocobennoctu obopynoBanus, Ha KoTopoM npumensaor OCPB. Xapakrepuctuku OCPB,

CBSI3aHHBIE C 0COOEHHOCTSIMHU 000PY/JOBAHHS.
35.  Apxutekrypa OCPB. OCPB ¢ mononutHoii apxutektypoii. OCPB Ha ocHOBe
MHKPOSIIpA.

36.  Buasl apXUTEKTYpHI Apa U BCIIOMOTATEIbHBIE MOTYJIH ONEPAIIIOHHBIX CUCTEM
peasbHOro BpEMEHH.

37. PeanbHBbIi 1 3aIIUIIEHHBIA PEXUMBI pabOTHI IIPOLIECCOpa.

38.  Snpo B IpUBMIETHPOBAHHOM PEXHME.

39.  OoObextHO-OpueHTHpOBaHHBIE OCPB.

40.  OyHKUMOHAJIbHBIE KOMIOHEHTHI ONEPAMOHHON CHCTEMbl aBTOHOMHOT'O KOMIIBIOTEPA.
41.  MexaHU3MBbI peanbHOI0 BPEMEHH.

42.  Mojenu 3alUThl TaMATH B ONEPAMOHHBIX CUCTEMAaX PEaJbHOIO BPEMEHH.

43.  ba3pl 1aHHBIX B PEKUME PEATHHOTO BPEMEHH.

44,  CpaBHHTEJbHAs XapaKTEPUCTHUKA ONEPALMOHHBIX CUCTEM PEaIbHOI'O BPEMEHHU.
45. Kpocc-cucremsl.

46. Opranuzanus u raHupoBaHue npoueccos U 3agad B OC PB.

47.  Mopnenupoanue CPB. Opranuszanus B3auMoaeicTus nosb3osarens u CPB.

48.  Uutepdoeiic mpuxiaanoro nporpammuponanus CPB.
49.  Tlomp3oBarennckuii naTepdeiic. ['papuueckuii uatepgeiic OC PB.
50.  HucrpymentansHble cpenctBa PB: SCADA-cucrema Genesis32.

51.  Knaccuduxanus cpeacTs nporpaMMHpPOBaHUS KOHTPOJLIIEPOB.

52.  CpenctBa pa3pabotku u omiafxu [10 mporpaMMupyeMbIX JOrMYECKHX KOHTPOJIIEPOB U
TepMHHaNOB. OCHOBHBIE COCTABIISIONINE H BO3MOXHOCTH.

53.  IlpeumyuiecTBa MHOrOOTOYHOT'O IPOTPAMMHUPOBAHUS B CUCTEMAaX PEabHOI'O BPEMEHH.
54.  Meroabl NporpaMMHUpPOBaHUS CUCTEM PEAIbHOTO BPEMEHH, COJEPIKAIINX

IIPOrpaMMUPYEMBbIE JIOTUYECKHUE KOHTPOJLIEPBI.
55.  Ilporpammupyemsie noruueckue koutposuiepsl OMRON: pacnipeneneHue namsaru,
OCHOBHBIE KOHIIECTIILIUY IIPOIPAMMUPOBAHHUS.

56.  TexHOJOrHM IPOTPAMMHUPOBAHUS OOBEKTHBIX KOHTPOJUIEPOB.

57. Mo6uiibHOE TPOrpaMMHUpPOBaHHE MTPUIIOKEHUH peanbHOro BpeMeHnu B crangapte POSIX.

Tunossle 3a1aun:

1. C ucnonszoBanueM [T ONE-Cx-Simulator OMRON pa3paborats porpammy Juist
peanu3aiyy 0JTHOTO U3 BApUAHTOB MHIMBUAYAIBHBIX 3a/IJaHUH (IPUMEpHBIN TlepeueHb NMPUBEIECH
B TUIOBBIX 3a1auax st [Ipaktudeckoit padbotet mo Temam 1-5).
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Kommerenmn

OIIK-4 CriocobeH | 1. PazpaboraTh hyHKIHOHANBHYIO CXEMY aBTOMAaTH3aLUH

MOHMMATh NPUHLUIEI | TEXHOJIOTHYIECKOTO MPOIIecca CHCTEMBI pealbHOTO BPEMEHH Ha IIPHMeEpe
paboTHI COBPEMEHHBIX | aBTOMAaTU3MPOBAHHOW CHCTEMBI IIPOM3BOACTBA MEYATHBIX 1T
WHPOPMALMOHHBIX 2. BeiOpaTh KOHQUTYpaLMIO MPOrPaMMHUPYEMOT0 KOHTPOJUIEpa AT
TEXHOJIOTHH u | peanuzauun CPB nponsBoacTBa mevyaTHBIX IUIAT.

UCTIONB30BaTh  UX  JUIA

peleHus 3a1a4

npodeccuoHaIbHON

JEATeIbHOCTH

OIIK-5 CrocobGen | [IpowsBecTn CpaBHUTENBHBIN BBIOOp ammapaTHBIX CPEACTB (YCTPOICTB
pa3pabaThiBaTh AITOPUTMBI | CBSI3H C OOBEKTOM, KOHTPOJJIEPOB, CETEBOTO0 O0OPYIOBaHUs, CPEACTB
u KOMITBIOTEPHBIC | OpTraHU3allui 4YeJIOBEKO-MAIIMHHOTO MHTepdeiica U XpaHEeHUs] JaHHBIX)
IporpamMMbl, — HpurofHsle | ia peammzaun CPB  ympaBneHns KoHBEHEpHBIM TPaHCIIOPTOM Ha
ISt MPaKTHYECKOTO | METAITYPTrHUECKOM HPEANPUSTHH.

MpPUMEHECHUS

Cocrasutens (u): IlreiinOpexep O.A., KaHA. TeXH. HaYK, JoueHT Kadeapsl BT

(pamunusn, unuyuanet u dondcnocme npenooasamens (ei))
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