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1 desapb (uCHUIIMHBI.
B pesynbrare OCBOEHHS MNaHHOM IUCHUILUIMHBI Yy OOYYarolerocsi AOJDKHBI OBITh

c(opMHpPOBAaHbI KOMIIETEHIIMM OCHOBHOM NpodeccHoHanbHON 00pa30BaTeNbHONW MPOrpaMMbl
OakamaBpuarta (nanee - OITOIT): OITK-3.

dopmMupyemblie
yMEeHMNSl, HABBIKH
Tabmmna 1 — Maaukaro

KOMIICTCHIUUHU, MHAUKATOPbLI JOCTHKCHHUN KOMHETeHHHﬁ, 3HAHUA,

bl JOCTH)KEHUS] KOMIIETeHLUH, (hopMupyemble TUCIUILITMHON

Kon 1 HasBanue

Wnpnkatopsl noctikenus | 3HaHus, ymeHus, HaBbiku (3YB), popmupyemsie

KOMIIETEHIINHU koMmrerennuu mo OITOIT MUCLUILIINHON
OIIK-3 Cnocoben 3.1 [Ipumensier 3HaTh:
IMOHUMATh U COBpPEMEHHBIE — METO/IbI MPOEKTUPOBAHUS IPOTPAMMHOTO
IIPUMEHSTH I/IH(I)OpMaLII/IOHHBIe obecreyeHns CUCTEM p€aIbHOTO BpEMEHHU
COBPEMEHHBIE TEXHOJIOTHH, B TOM unciie | ~ OCOOGHHOCTH 000PY/I0BaHHS, HA KOTOPOM
MPUMEHSIOT CUCTEMBI PEaIbHOTO BPEMEHH U
MH(POPMAITMOHHBIC OTCYECTBEHHBIE, U
HX XapaKTEPUCTUKHU, CBI3aHHBIE C
TEXHOJIOTHH, B TOM HMHCTPYMEHTAJIbHbBIC
0COOEHHOCTAMHU 000PYIOBaHUSI.
YHCIIE OTCYECTBEHHbBIC, | CPEACTBA IS VMeTh:
TIpu CO3annu HpOU3BOACTBA — pa3pabaThiBaTh CTPYKTYpHBIE U
HpOrpaMMHBIX HNpOrpaMMHOr0 NpoAyKTa: (YHKIMOHAILHBIE CXEMBI COCTABIISIOLINX
MPOAYKTOB H CHCTEMBI pEaTbHOTO BpEMEHHU
HPOrPAMMHBIX 3.2 Ucnonmb3yer Biajers:
KOMILIEKCOB COBPEMCHHBIC — CpeACTBaMu Pa3pabOTKU U OTIIATKU
Pa3TMIHOTO MH(OPMALMOHHBIE MPOTPAMMHOT0 00ECTICUECHUST CHCTEM
€aJIbHOT'0 BpEeMEHHU
HA3HAYCHUS TEXHOJIOTHUH IS p p

TECTUPOBAHUS U OTIAJKU
MIPOTPaMMHOTO
obecrieueHus;

3.3 Hcnomb3yeT METOIBI |
CpeAcTBa aBTOMAaTH3aIUN
MPOCKTUPOBAHHUSI
NIPOIPAMMHBIX IIPOLYKTOB

3.4 Bnaneer CASE
(Computer-Aided Software
Engineering) cpencrBamu

3.5 Ananusupyer u
OIHMCHIBACT MPHHIIUTIBI
paboTsI U TpeboBaHUS K
cospemennsiM UT, UC,
CHU, ucrionb3yeMbIX B
poeCCUOHAIBHOM
JESATELHOCTH B YCIIOBHSAX
(G poBOit IKOHOMUKH

3.6 Ucnone3yem
BO3MOXHOCTHU
coBpemennsix UT, UC,
CUM nmns pemeHus
TUTIOBBIX 337144
poecCHOHATBHON




Kon n Ha3Banue WnnukaTtops! ocTkeHust | 3HaHWsS, yMeHUs, HaBbIKHU (3YB), hopmupyembie
KOMIIETEHIIN U xomrerennuu mo OITOIT JUCHUIIINHON
JeSITeTbHOCTH

MecTO0 IUCIUIIINHEI

HucuuruinHa «MoJyiab COBpPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJOTHID» SBISETCS
(baKkynbTaTUBHONW TUCHUIUTUHON MOAyns «CoBpeMEHHbIE HH(POPMAIIMOHHBIC TEXHOJOTHI)
OIIOIT BO. /Iucuurinaa ocBauBaeTcs Ha 3 Kypce B 6 cemecTpe.

2 O0bEM U TPYA0EMKOCTD AUCHUILIUHBI IO BUAAM Y4eOHbIX 3aHSITHIA.

DopMbI IPOMEKYTOYHOH aTTECTALMM.

Tabnuna 2 — O0beM U TPYJOEMKOCTh AUCIHUILINHBI TIO BUJIAM YUEOHBIX 3aHITHIA

O06béM
OOmas Tpy10eMKOCTb W BHJBI y4eOHOH pabOTHI 10 AUCIUILIHE, IPOBOJUMBIE B Pa3HBIX Igs;;;;
(opmax 00yJIeHIS
(010:]0)
1 O6mast TpyT0€MKOCTh AUCIUILTAHEI 12
2 KonraktHas paboTa oOydarommxcs ¢ mpemnojaBareieM (IO BUAaM YYeOHBIX 3aHSTHI) 48
(Bcero)
AynutopHas paboTta (Bcero): 48
B TOM YHUCIIE:
JIEKIUU 16
MIPaKTUYECKUE 3aHSITHS, CEMHHAPBI 32
B HHTEPAKTUBHOH opme
3 CamocTosTenbHas pabora o0yJaronmxcs (Bcero) 24
4 TIpoMexyTOYHAs aTTECTALHsI 00YYaIOIIErocs
— 3auer (6 cemectp)
3. YueOHO-TeMaTHYeCKHMI IJIAH U CO/lepP/KaHue NUCUMILIMHBI.
3.1 Y4eOHO-TeMAaTH4YeCKHUIl IIJIaH
Ta6muma 3 - YueOHo-TeMaTHUeCKui TUIaH 09HOM (PopMbI 00ydeHHS
E TpynoeMkocTb DOopMbI TEKYILETO
- % S 3aHATHIA (Fac.) npgl?a}ég))?ﬁ; Eoﬁ
E PasJiessl ¥ TeMbl JIUCIIAIUTHHbI 'é § 550 aTTECTAIlMH YCIIEeBAEMOCTH
§ 10 3aHATUAM §~ g AyATopi,
] = 3aHATHS CPC
g L JIEKII. | TIPAKT.
Cemectp 7
1 OCHOBHBIE MTOHSTHSI CUCTEM PEATLHOTO 4 2 2 | YcrHbIit ompoc
BpPEMEHHU
2 AnmapartypHas cpeJja CUCTEM peabHOTrO 4 2 2 | YcrHblii onpoc
BpPEMEHHU
3 [IporpamMmHOe obecnieueHrEe CHCTEM 8 4 4 | Vet onpoc,
peaNbHOTO BPEeMEHH 3amura pedepara,
00CcyXIeHHEe JOKIaI0B
4 Cpencta pa3pabOTKU M OTIAIKU 28 4 12 | 12 | 3amwura OTYETOB O
MPOrPaMMHOTO 00ECTICUCHHUS CUCTEM BBITIOJTHCHUT
peanbHOrO BpeMEHH MNpPaKTHYECKUX padoT
Nel-2




E TpynoeMkocTb DopMmBI TEKyILIEro
g 3aHATHIA (dac.) KOHTPOIA I
= QE, S TMIPOMEKYTOIYHOU
~ : IS
; Pa3nensl ¥ TEMBI TUCHUTIIMHBL S 7 500 aTTECTALINN YCTICBACMOCTH
>
S 10 3aHATUAM &3
=S¢ N AyaUTOpH.
2 = 3aHATAS CPC
S < JIEKIL. | PaKT.
5 SI3BIKH TIPOTPaMMHPOBAHIS CUCTEM 28 4 20 4 | 3ammTa OTYETOB O
peabHOTO BPEMEHU BBITIOJTHEHUH
NPaKTHIECKUX paboT
Ne3-5
[IpomexkyTouHas aTTecTaIus 3aueT
Bcero: 72 16 36 20

4 TlopsaoK OLEHUBAHUS YyCHEBAEMOCTH H C(OPMHPOBAHHOCTH
KOMIIeTeHUHH 00y4arierocss B TeKyleid 1 MpoMe;KyTOYHOM aTTeCTAIUMN.

,)_—[J'IH MOJI0KUTEIBHON OIICHKHU I10 pE3yjibTaTaM OCBOCHHUA IUCHHUIIIMHBI O6y‘IaIOH_[CMYC5{
HEO0OXOAMMO BBITIOJIHUTh BCE YCTAHOBJICHHBIC BHUIBI y4eOHON paboThl. OlIEHKa pe3yJIbTaTOB
paboTsl oOy4aromierocs B 6aax (Mo Bugam) MpuBeAeHa B TaOIUIE S.

Tabmuna 5 - bBamnpHO-pediTHHrOBas OIICHKA pe3yibTaToB  y4eOHOH  paboThl

obyuatomuxcs no suaam (bPC)
VYueOnast padora |Cymma  |Bunbl u pesymbratel  |OIeHKA B aTTECTAllN Bamer
(BUBI) OamoB  |yueOHOI pabOTHI (17 Henenn)
Texymas yaeonas |80 Joxnan 4 6anna (moporoBoe 3Ha4YECHUE) 4-7
pabota B cemecTpe 7 6a10B (MakCUMaIbHOE 3HAUCHIE)
(ITocemmenue Pedepar 9 6any0B (IOPOrOBOE 3HAYCHNUE) 9-13
3aHATUH 110 13 6annoB (MakcuMaabHOE 3HAYCHUE)
pacnucaHuio u 3amura OT4YETOB O 5 6annoB - mocemnienue | MpakTUIECKOTO 10 -16
BBITIOJIHEHHE BBITTOJTHEHUU 3aHSTHS U BITIOJHEHHE paboThl Ha 51-65%
3a[aH1i) MPaKTHIECKHX paboT |8 0as10B— nocenienue 1 3ausaTus u

Nel-2 (2 paboTsr) CYIICCTBEHHBIN BKIJIA]] Ha 3aHATHH B paboTy

BCEH IPYIIIBI, CAMOCTOSTENILHOCTD U
BBINOJIHEHNE paboThl Ha 85,1-100%

3amuTa 0OT4eTOB O 3a oany pabory :
BBITTOJTHEHUN 4 panna (BeimonHeHo 51 - 65% 3ananuii) 12 - 33
MIPaKTUIECKUX paboT |5 6ay1oB (BeIMOIHEHO 66 - 85% 3amanuit)
Ne3-5 (3 pabotsr) 11 6angoB (BoimosHeHO 86 - 100% 3amanuii)
Omnpocsi (3 onpoca) |2 6aj1a (MOPOroBoe 3HAYCHUE) 6-12
4 6anaa (MakCUMaJIbHOE 3HAYCHNE)
HToro no texymeii padore B cemecTpe 41 - 80
[Mpomexytounas |20 Tecr. 5 6ansoB (MIOPOrOBOE 3HAYCHUE) 5-10
aTTecTarys 10 6an0B (MakcUMaIbHOE 3HAYCHNUE)
(3auer) Penrenue 3aaun. 5 6aJ1710B (IIOPOrOBOE 3HAYCHHE) 5-10
10 6a/u10B (MaKCUMaIbHOE 3HAYCHHE)
HToro no mpoMe;KyToYHOi aTTecTamuu (3a4eTy) 10-206.
CyMmMapHasi OlleHKa 10 JUCHHILIHHE: CymMmMa 6ayutoB TekyIuel u nmpomexxyToynoit arrecranuu 51 — 100 6.

B mpomexyTouHOW arTecTaniuM OIleHKAa BBICTABIAETCS B BeAOMOCTh B 100-0aymmbHOM
IIKaje U B OyKBEHHOM SKBUBaJIeHTE (Tadiuia 6)
Ta6mmia 6 — Cootnecenne 100-6atbHON MIKaIbl 1 OYKBEHHOTO SKBUBAJICHTA OIICHKH

YpoBHHU OCBOEHUS Dx3amen 3auem
Cymma nabpannwix » »
banios JUCIIUILTAHBI U Oyenxa Byreennwiii axeusanenm bykeennuwiil
KOMIIETCHIIU I IKBUBALEHIM




86 - 100 [IpoaBuHYTHIN 5 OTIIUYHO

66 - 85 [ToBBITIIEHHBII 4 XOpOIIIO 3auTeHo
51-65 [oporossiii 3 YAOBJICTBOPHUTEIHLHO

0-50 [Tepsblit 2 HEYIOBJIETBOPUTENIBHO He 3aureno

5  MarepuajJbHO-TeXHMYECKOE, NPOrPAMMHOEe H Y4eOHO-

MeToaAnYecKoe odecnedeHre IMCUUIIUHBI.
5.1 YuebOnas qureparypa
OcHoBHasi yueOHas1 IMTEpaTYpa

MansiBro, A. A. [lapamiensHoe mporpaMMHUpOBaHNE Ha OCHOBE TexHosioruit OpenMP,
MPI, CUDA : yuebHOe mocobme i akajgeMudeckoro Oakamaspuara / A. A. MansBko. — 2-¢
u3n., ucrp. uw gomn. — MockBa : HzmatensctBo FOpaibit, 2019. — 129 c¢. — (Bsicmee
obpaszoBanue). — ISBN 978-5-534-11827-8. — URL.: http://biblio-online.ru/bcode/446247. —
TeKCT : 2MeKTPOHHBIIH

babuues, C. JI. Pacmpenenennsie cucteMbl : ydeOHoe mocoOue ans By3oB / C. JIL.
babuues, K. A. KonbkoB. — Mocksa : UznarensctBo Opaiit, 2020. — 507 ¢. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-11380-8. — URL.: http://biblio-online.ru/bcode/457005. —
Texcr : anexktponnsiii // DbC KOpaiT [caiiT].

JonosHuTeILHAS y4eOHAasl TUTEpaTypa

Tpodumos, B. B. Anropurmusanusi 1 mporpaMMUpoBaHue : yueOHUK 171 By3oB / B. B.
Tpodumos, T. A. IlaBnoBckas ; nox penakuueit B. B. TpodpumoBa. — Mocksa : U3narenscTBo
IOpaiit, 2020. — 137 ¢. — (Bricuiee obpazoBanue). — ISBN 978-5-534-07834-3. — URL.:
http://biblio-online.ru/bcode/452333. — TekcT : 3AEKTPOHHBIM

CraceiminH, B. M. basbl TaHHBIX: TEXHOJIOTUH JIOCTYyIA : yueOHOe mocobue ass By30B /
B. M. Craceimun, T. JI. Craceimmibaa. — 2-e u3f., ucnp. u gomn. — Mocksa : M3marenbecTBo
FOpaiit, 2020. — 164 c. — (Bricmee obpazoBanue). — ISBN 978-5-534-08687-4. — URL.:
http://biblio-online.ru/bcode/463499. —TekcT : ANEKTPOHHBIH.

3amsatuHa, O. M. BbluncnuTenbHpIe  CHCTEMBI, CETH M TEIEKOMMYHHUKAIIHH.
MonenupoBanue cereil : ydeOHOoe mocoOme it By3oB / O. M. 3amstmHa. — Mocksa :
WznatenberBo FOpaiit, 2020. — 159 ¢. — (Bsicmee odpazosanue). — ISBN 978-5-534-00335-
2. — URL: http://biblio-online.ru/bcode/451319.— TekcT : 37€KTPOHHBIIA.

5.2 MarepuajJbHO-TEXHHUYECKOe M TPOrpaMMHOe olecreyeHue

AUCHUIIJIMHBI.
YueOHbIe 3aHIATHS 1O AUCIUIUIMHE MPOBOAITCS B yueOHbIX ayauTopusx KITIM ®T'BOY
BO «KemI'V»:

404 YueOHast ayAUTOPHS U IPOBEACHUS: YuebusIii Koprryc Ned.
- 3aHATHH JICKIIMOHHOTO THIIA;
- 3aHATHH CEMHHAPCKOTO (MPAaKTHYECKOT0) TUIIA; 654079, Kemepockas
- TPYIIIOBBIX ¥ MHJMBUIYAJILHBIX KOHCYJIBTALINI; 06mactb, r. HOBOKY3HEIIK,

- TEKYIIEro KOHTPOJIS ¥ MPOMEXKYTOYHOM aTTEeCTAIHH.
Crnenunajau3upoBaHHas (yueOHas1) MeOeJb: JOCKa MeJIOBasi, Kadempa, CTOIBI, CTYIbS.
Oo0opynoBanme: nepenocHoe - HOyTOYK, IKpaH, IPOEKTOP.
Hcnoab3yemoe nmporpammHoe obecnedenne: MSWindows (MicrosoftimaginePremium
3 year no cyonuieH3nonHomy aorosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021
r.), LibreOffice (cBoboano pacnpoctpansemoe I10), SAnnmexc.Bpaysep (oredecTBeHHOE
cB00OO01HO pacnpoctpansemoe I10).
HurepHer ¢ od6ecneyenuem nocryna B IUOC.

np-kT Merannypros, a. 19




502 KoMnbloTepHBIH Kiacc.
YueOHast aynuTopus (MyIbTUMEINIHAS) TS IPOBEICHHUS:

- 3aHATHUH JICKIIMOHHOTO TUIIA;

- 3aHATUH CEMUHAPCKOTO (TPaKTHYECKOTr0) TUIIA,

- 3aHATHH 1a00PaTOPHOTO THIIA;

- IPYIIIOBBIX U MHAWBUYaJIbHBIX KOHCYJIbTAINH;

- CaMOCTOSTENILHOM pabOTHI;

- TEKYIIEro KOHTPOJISL ¥ IPOMEXKYTOYHOM aTTEeCTaIHH.
CnenuanusupoBannas (yuyeOHasi) me0esb: JOCKa MEJOBas, CTOJIbI KOMIIbIOTEPHBIE,
CTYJIBSI.
OOopynoBanne JJs Npe3eHTAMH Y4eOHOr0 MaTepHANa. CmayuoHapHoe -
KOMITBIOTED, 3KpaH, IPOSKTOP, HAYIITHUKH.
JlaGopaTopHoe 000pyI0BaHHe: CTAIMOHAPHOE — KOMITBIOTEPHI AJs oOydaromuxcs (16
IIT. ).
Hcnoab3yemoe nporpammuoe ooecreuenue: MSWindows (MicrosoftimaginePremium
3 year no cyonauieH3noHHOMy gorosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021
r.), LibreOffice (cBoGoguo pacmpocrpansemoe I10), Firefox 14 (cBoGomHO
pacnpoctpansiemoe [10), SInnekc.bpaysep (oTeuecTBeHHOE CBOOOIHO PACIIPOCTPaHAEMOE
[10), OMRONCX-OneLITEv4.26 (emMoHCTpaMOHHAS BepCHs), MakeT
nporpammupoBanus maneneid omeparopa  OMRON cepun  NBNB-Designerv1.20
(memoHcTparmonHas Bepewusi), MicrosoftVisualStudio (MicrosoftimaginePremium 3 year
no cyommuensnonHoMmy porosopy Ne 1212/KMPot 12.12.2018 r. mo 12.12.2021 1.),
Cpena crarucrideckux BeraucieHnid Rv.4.0.2 (cBoboguo pacnpocrpansemoe I[10).
HNnTepHer ¢ o0ecneyenuem nocryna B JUOC.

YueOusIit kopmyc Ned.

654079, KemepoBckast
obmacts, r. HoBOKy3HeIIK,
np-KT Mertamtypros, a. 19

53 CoBpemeHnble  mnpodeccHOHAIBbHbIE  0a3bl  JaHHBIX H

HH(pOpPMAIMOHHbIE CIIPABOYHBIE CHCTEMBI.
epevens CIIB/l u UCC no aucumnminne

1. CITForum.ru - on-line 6ubaroTeKa CBOOOAHO JOCTYIHBIX MAaTEPHAIOB 10

MH(pOpPMAIIMOHHBIM TEXHOJIOTHAM Ha PyCcCKOM si3bIke - http://citforum.ru

2. Hayunas snexkrponHas Ombmmorexka eLIBRARY.RU — kpymueimmii poccuiickuit
UHQOPMALIMOHHBIM TOpTal B OO0JACTH HAayKd, TEXHOJOTHH, MEIWIMHBI U 00pa3oBaHHUA,

coaep Kanuii pedepaTsl U MOJHBIE TEKCTHI - WWW.elibrary.ru

6 Hnble cBeaeHust U (MJIM) MaTepHaJIbl.
6.1.IlpumepHbIe TeMbI MUCbMEHHBIX YU4eOHBIX padoT

Pasgen 1. OCHOBHbIE€ NOHATUA CUCTEM PEAZIbHOrO BPEMEHU

Ilpumepnutit nepeuens 60nPOCOG O YCMHO20 ORPOCA

[TonsTue PEAJIbHOIO U Pa3ACJICHHOTO BPCMCHH.

Pexxumbl ’KeCTKOT0 ¥ MATKOTO pPEaJIbHOTO BPEMEHH.
Krnaccuduxanus u onmcanme paznosugHocreit ACONY PB.
Crpykrypa CPB.

Apxutektypa AC PB.

OcHoBHble cranaapTsl CPB.

Konunuectsennsie xapakrepuctuku CPB.

OrneHka Mpou3BOIUTENHFHOCTH B CHCTEMAaX PeabHOIO BPEMEHH.

©o~N>T~wh P

Omnpenenenne cuctemsl peaapHoro Bpemenu (CPB). [Ipumepst AC PB B mpoMbIieHHOCTH.

Paznena 2. AnmnaparypHasi cpe/ia CHCTEM PeaJibHOr0 BpeMeHH

Ilpumepuulii nepeuens 60nPoCos 014 3auiumel omuema

0 GbINOTHEHUU RPAKMUYECKUX 3A0AHUT
Texuuueckas ctpykrypa AC PB (B IpOMEBIIIIIEHHOCTH).
CocraB, Ha3HaueHue u npuHIUIkl peann3anuu KTC AC PB.
Knaccudukarms o0beKTOB yIIpaBIeHHS.
CBs3b ¢ 00BEKTOM YIPaBJICHUSI.
[TepBuuHBIE TPEOOPA30BATENN U UX XAPAKTEPUCTHKH.

o E

7

OcCHOBHBIE IPUHIIAITHI TPE0OPA30BAHM U TIEpeaun CUTHAIOB, BXO/I-BBIXOIHBIE TPe0OpazoBaTeIy.
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HcnonuurensHeie noacuctemsl B CPB

ITonsTHE TPOrPaMMHPYEMOTO KOHTPOJIIEPA, ero MecTo B cTpykType ACY TII. O6macts mpuMeHEHHS
U €MKOCTb PBIHKA KOHTPOJIIEPOB.

Knaccuduxauus KOHTpOIIIEPOB.

CranmapTsl IpPOTPaMMHPYEMBIX JIOTHYECKUX KOHTPOJLIEPOB.

Metoaunka BEIOOpa M KOHPHUTYPUPOBAHUSI KOHTPOJIEPOB.

[Ipaktuka npoektupoBanus ACYTII Ha 6a3e KOHTPOJUIEPOB: MPOCKTHPOBAHHE PEIICHHS 3aJadyu
aBTOMAaTH3aLUH

CpaBHUTENBHBIN BEIOOpP KOHTPOJUIEPOB i peanu3anuu koukpetaoit ACY TIL

IIporpammupyemsiit  jmorudeckuid  koHtpoiuiep OMRON.  Apxurektypa W NPHHIHMIIBI
(OYyHKIIHOHUPOBAHMUS.

OO6bekTHBIE KOHTpOJIIephl. O01Ias XapaKTepUCTHKA.

DJeKTPOHHBIE KOMIIOHEHTBI 00BbEKTHBIX KOHTPOJIJIEPOB.

Amnmnapatypa 0ObEKTHBIX KOHTPOJLIEPOB.

ITpakTyKa MpOEKTUPOBAHUS OOBEKTHBIX KOHTPOJIEPOB.

[TpompbILTeHHBIE KOMIIBIOTEPHI: XapaKTepUCTUKA U KIacCUPHUKALIUS.

Untepdeiicer CPB.

CucTeMsl 3aIUTHl 000PYAOBaHUS.

Pa3nen 3. llporpammHoe ofecnieyeHne CUCTEM peaabHOI0 BpeMeHH
IlpumepHnotit nepeuensb 60nPOCO8 011 YCMHO20 ONPOCA

HOHiITI/Ie, KpaTKasd XapaKTCpUCTHUKa U Knaccmbm(anm[ OIIEPAIMOHHBIX CUCTEM PCAIbHOI'0O BPEMECHU
(OCPB).
CraHaapThl ONEPalMOHHBIX CUCTEM PEATbHOTO BPEMEHH.
Xapakrepuctuku OCPB. Bpems peakiiuu cucTeMBbl.
Ocobennoctu obopyaoBanus, Ha KoTopoMm npumenstior OCPB. Xapakrepuctuku OCPB, cBsi3anHbIC
C 0COOCHHOCTSIMH 00OPYIOBaHHS.
Apxutektypa OCPB. OCPB ¢ moHonutHOU apxutektypoil. OCPB Ha ocHOBEe MUKpOsiapa.
BI/I,Z[LI APXUTEKTYPHI AApa U BCIIOMOT'aTCJIBHBIC MOAYJIN OIIEPpAallMOHHBIX CUCTEM PEAJIbHOT'O BPEMCHHU.
PeanbHbIl 1 3alUINEHHBIA PEKUMBI PA0OTHI ITPOIECCOpa.
Sapo B MpUBUIIETMPOBAHHOM PEXKHUME.
O6pexTHO-0preHTHpoBanHble OCPB.

. OYHKIIMOHATHFHBIE KOMIIOHEHTHI ONIEPAIIMOHHON CHCTEMBI aBTOHOMHOTO KOMITBIOTEPA.
. MexaHu3MBbI pealbHOTO BPEMEHHU.

. Opranuzanus u naaHupoBanue npoueccoB U 3agad B OC PB.

. Mojienu 3aIuTH TaMSITH B OTIEPAITMOHHBIX CHCTEMAaX PEaIbHOTO BPEMEHH.

. basbl JaHHBIX B peKUME PeaTbHOTO BPEMEHHU.

. CpaBHHUTENBbHAS XapaKTEPUCTUKA OMEPAIMOHHBIX CUCTEM PEeabHOTO BPEMEHH.

. Kpocc-cucremsl.

IIpumepnuiit nepeuens mem peghepamos
OCPB VxWorks. OOmue cBepenus, uctopust pa3Butus. JluneHsus. XapakTEpUCTHKH pPEalbHOTO
BpeMeHH. IIpumeps! npuMeHeHus.
OCPB QNX. OOmwue cBenenusi, ucTopus pa3BuTus. JluieH3us. XapaKTEepUCTHKH pealbHOTO
Bpemenu. [lognepxuBaembie muatdopmsl. [IpuMepsl mpuMeHeHus!.
JavaOS. Obmme cBeneHns. XapakTepUCTHKU pealbHOTo BpeMeHHu. [lomnepxuBaemblie miat(opmel.
AmnmapartHoe yckopeHue 0aiT-koaa. [Ilpumeps! mpuMeHeHus.
OnepanroHHbIE CUCTEMBI IJIsi BCTPOEHHBIX cucteM cemeiictBa Windows (Windows CE, Windows
NT embedded, Windows Mobile). YcrpoiictBo stux OC, mcropusi pa3BUTHs, MOAJIEPKUBAEMBbIC
wiathopmel. JInnensus. [[pUMEHUMOCTD B CHCTEMAaX peabHOTO BPEMEHH.
OnepaunonHas cucrema Symbian. YctpoiictBo OC, wucTopusi pasBUTHS, TOAICPKUBAEMbIE
wiatopmel. Jlnnensus. [[puMeHUMOCTD B CHCTEMax peaJbHOTO BPEMEHH.
OC cemeiictea UNIX/Linux gmus BcrpoeHHBIX cucreM. Embedded-muctpuOytuBer  Linux:
KOMMEpUECKHE ¥ HEKOMMepUeCKHe, 001 0030p U CPaBHUTEIBHBIN aHAJIH3.
OC Android. Ycrpoiicteo OC, uctopusi pa3BuTHs, HOAJEpX HuBaeMble miuardopmel. JlumeHsus.
[TpuMeHNMOCTh B CUCTEMaX PEaJIbHOI'O BPEMEHHU.
AHanmu3 3BONIONUH sAApa Linux B 0071acTy MOIAEpKKA pabOTHI B pealbHOM BPEMEHH.
[Monnepkka OJIOYHBIX YCTPOHCTB B CHCTEMAaxX pealibHOro BpeMeHH. [locTaHOBKa TpoOiIeMbl. AHAIIN3
CYLIECTBYIOIINX PELIEHUM.
CucrteMbl BBICOKOW JOCTYHHOCTH: OCHOBHBIC IIPUHIMIBI IOCTPOEHHA U OOJIACTH NPUMEHEHHS.
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11.

12.
13.
14.
15.

10.

oarwNE

[TpuaIIMT “TISTH IEBITOK .

MHoronpoieccopHbie/pacnpeieICHHbIe CUCTEMBl PEabHOTO BPEMEHH. [IpUHIMIIBI TIOCTPOCHUS.
IIpumepsL.

OntrMmu3anys 3HEPrornoTpetsIeHs B CUCTEMax peajlbHOI0 BPEMEHH.

Ontumu3anms BpeMeHH 3arpy3KH B CUCTEMax pealbHOr0 BPEMEHHU.

Bupryanuzauus B cucteMax peaJbHOTO BpeMEHH.

Cratudeckue anroputmel TanupoBanus (Rate-Monotonic Scheduling). Maremarnueckuii ammapat
(rate-monotonic analysis). IIpuMeps! IpUMeHEHHU.

IIpumepnbwlii nepeuens mem 00K1a008
CpaBHUTENBHBI  aHAIM3  CYIIECTBYIOIIUX  MPOTPaMMHO-AIMMApaTHBIX  KOMIUIEKCOB  JIJIS
a’pPOTa30BOTOKOHTPOJIS HA YTIIEJ00BIBAIOIIEM IPEATIPUITHH.
CpaBHUTENBHBIN aHANMM3 CYIIECTBYIOIIUX MPOTPaMMHO-AIIAPaTHRIX KOMILUIEKCOB aBTOMATHU3AIUU
yIpaBlIeHHsS KOHBEHEPHBIM TPAHCIIOPTOM Ha YTIIEA0OBIBAIOIIEM MTPETPHUITHH.
CpaBHUTENBHBI aHANMHM3 CYMIECTBYIOUINX IPOTPaMMHO-aNMNapaTHRIX KOMIUIEKCOB aBTOMAaTH3aIlUU
YIIPaBJICHUS] KOHBEHEPHBIM TPAHCIIOPTOM HA METAILTYPrUY€CKOM MPEANPUSITHH.
CpaBHUTENBHBIN aHANMM3 CYHIECTBYIOIIUX MPOTPaMMHO-AMNApPaTHBIX KOMILUIEKCOB aBTOMATHU3AIUU
yIpaBieHusS KOHBEHEPHBIM TPAHCIIOPTOM Ha yriienepepadaThIBaOIEM MPEATIPHUATHH.
CpaBHHTENBHBIN aHAIM3 CYIIECTBYIOIMHUX IPOTPAMMHO-AIIAPATHRIX KOMILUICKCOB aBTOMATH3AIMH
YIIPABJICHUSI POIIECCOM BOJOOUUCTKH.
CpaBHUTENBHBI aHANHM3 CYMIECTBYIOUIMX IPOTPaMMHO-aNMNapaTHHIX KOMIUIEKCOB aBTOMAaTH3aIlUU
VIIPABJICHHSI TOMEHHBIM ITPOU3BOACTBOM.
CpaBHUTENBHBIN aHANMM3 CYIIECTBYIOIIUX MPOTPaMMHO-AIIAPATHRIX KOMILUIEKCOB aBTOMATHU3AIUU
YIPABJICHUS BEHTUJIATOPAMHU TJIABHOTO MPOBETPUBAHUS YTOJIBHOMN IIAXTHI.
CpaBHUTENBHBI aHANMHM3 CYMIECTBYIOUIMX IPOTPaMMHO-aNMNapaTHRIX KOMIUIEKCOB aBTOMAaTH3aIlUU
VIIPaBJICHHUS BO3IyX0-HArPeBaTEIbHON YCTaHOBKOM.
CpaBHUTENBHBIN aHANMM3 CYIIECTBYIOIIUX MPOTPaMMHO-aIMMNapaTHBIX KOMILIEKCOB aBTOMATHU3AIUU
YIIPaBJICHUS OTOMUTEIbHONU KOTEJIbHOM.
CpaBHHTENBHBI  aHAINW3  CYMISCTBYIOMIMX  MPOTPAMMHO-AIIIAPAaTHBIX  KOMIUIEKCOB  CHUCTEM
MOHHUTOPHHTA MECTOIOJIOXKECHHUSI IEPCOHAIA U TPAHCIIOPTA B YTOJIBHOM IIaXTe.

Pa3nen 4. Cpesncrsa pa3pad0oTKH M 0TJIAJAKH NPOrPaMMHOI0 o0eceYeHusi CHCTEM PeaJibHOro
BpeMeHU
Ilpumepnoiit nepeuens 60npocoe 014 3aujumesl Omuema
0 GbINOJIHEHUN NPAKMUYECKUX Padom

MonenupoBaaune CPB. Opranmu3arus B3anMoieiicTBus moyib3oBaress u CPB.
Wnrepdeiic npuxiiagnoro nporpamMmmuposanusi CPB.
[onms3oBaTensckuit uaTEpdeiic. I'padudeckuit uarepdeiic OC PB.
Wnctpymenrtansabie cpenctBa PB: SCADA-cucrema Genesis32 u ap.
Knaccudukanus cpeicTs nporpaMMUApOBaHHsT KOHTPOJIIIEPOB.
CpenctBa pazpabotku 1 otiaaku 110 nporpaMMHUpyeMBIX JIOTHUECKUX KOHTPOJUIEPOB U TEPMUHAJIOB.

OCHOBHBIE COCTABIISAIOLINE U BO3MOKHOCTH.

Tunosuvie 3a0auu
Tema 1. Obocnosanue gvibopa SCADA-cucmemul u ee KOMNOHEHMOG 05 PearU3ayULU KOHKPEMHOU
ACY TIL
s BeiOpannoit CPB (nmpumepnbie Bapuantsl CPB mpanbl B TUnOBOH 3amaue 1 pa3nena 2)
ob6ocHoBaTh BEIOOP SCADA-cHcTEMBI U €€ KOMIIOHEHTOB.

THpaxmuueckue pabomuol. Tema 1. Mooenuposanue CPB ¢ ucnonvzosanuem nakema One-CX-
OMRON.
C ucnonp3oBaHHeM NakeTa MpUKiIafHbeIX mporpaMm One-CX-OMRON npomozgenupoBaTh
paboTy CIICTYIOIINX CHCTEM:
1.1. Cucrema 00paboTkn HHGOpMALMK CONEPKHUT MYJIBTHIJICKCHBIH KaHadl U 3 MUHHOBM.
Cursansl OT JaTYMKOB IOCTYNAIOT HA BXOJ KaHajla yepe3 MHTepBajbl BpemeHu 10+5 mxc. B
KaHasie OHM Oy(hepHu3yIoTcs U IpeIBapuTeIbHO 00padaTriBaroTcs B TeueHue 10+£3 Mic. 3aTteM
OHM TIOCTYMalOT Ha 00paboTKy B Ty MHMHMOBM, riae mmeercs HavMeHbIIass MO JAJHHE
BXOAHasi odepedb. EMKOCTH BXOIHBIX HakomuTeded Bo Bcex MUHMOBM paccuuransl Ha
xpanenne 10 curaanos. Bpems 00paboTku curHana B Jir060i MuanOBM paBHO 33 MKC.
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1.2.Cucrema o00pabotkun 500 CHTHAIOB, TOCTYHAIONMIMX C JaTYHKOB. ONpenenuTh CpeaHue
BpeMeHa 3aJIep>KKH CUTHAJIOB B KaHaJle ¥ MUHHODBM 1 BepoATHOCTH NepenoTHEHUS BXOTHBIX
HakomuTene. OOecreunTh ycKopeHue o0paboTku curHaia B OBM nmo 25 Mkc mpu
JIOCTHKEHUN CYMMapHOHN O4eped CUTHAJIOB 3HAYeHH 25 €AMHULL.

Ipaxmuueckue pabomul. Tema 2. 3HakomMcmeo ¢ OCHOBHBIMU 8O3MONHCHOCAMU CPEOCmE
paspabomku u omaadku 110 npocpammupyemvix 102UtecKux KOHMpPoLLepos u MepMuHaIos Gupmol
OMRON.

C ucnone3oBanuem [ITIT Cx-Programmer u Cx-Simulator OMRON pa3pa6oTats mporpammy

JUTSL peaTu3aliiil OJHOTO0 U3 BapHaHTOB MHAMBUIyaTbHBIX 3a/1aHUM.

Bapuanmwr unousudyanvruix 3a0anuii:

1.1. YcranoButs B «1» moouepeqHo Ha 5 cek Bce HeueTHwle O6uThl B cioBe 100 (aHamornyHO
«OEryIIMM OTHSMY).

1.2.TlogcunTarh KOMUYECTBO UMIYJIbCOB, mosBUBIIHXCS B oute 100.00, 3a 20 cek. [losBienue
UMITYJTECOB UMUTHPOBATh BPYUHYIO.

1.3.CpaBuuThs 3HaueHUs B sUelikax, agpeca KoTopwix 3ammcaHsl B D100 u D200. PesynbraT
CPaBHEHUS BHIBECTU B CIICAYIOIIEM BHIE:

- «1» B 100.01, ecnu mepBOE > BTOPOTO;
- «1» B 100.02, ecnii mepBO€ < BTOPOTO;
- «1» B 100.03, ecnu mepBO€ = BTOPOMY.

1.4. YcranoButs B «1» Ha 3 cex 1-if out B cinoBe 100. 3aTeM 3TOT OUT yCTaHOBUTE B «0», a 2-i
out yctaHOBHUTH B «1» Ha 3 cek. [loBToputh 00a mefictBus 5 pas.

1.5.3anucars B sueitku D100-D109 nocnegoBarensHO 3HAYSHUS, TIEPBOE U3 KOTOPBIX 3aJ]aHO B
ciose 100, a kaxg0e nociemyomiee Ha 3 O0JbIIe MPeabIIyIIero.

1.6.3amucarp B sueitku D100-D109 mocnemoBaTenbHO pe3ynbTaT MOEACHUS IPEIBIAYIIETO
3Hayenus Ha 2. IlepBoe 3HaueHue 3anath B cinose 100.

1.7. OprannzoBath OECKOHEUHBIH IHMKJ, MOJCYUTHIBAIOIINM KOJMYECTBO  S-CEKYHIHBIX
HWHTEPBAIOB, BO BpeMs KoTophix B oute 100.00 mosBisercs nMiryibe. [1osBIeHne UMITYIBCOB
WMUTHPOBATh BPYUYHYIO.

1.8.OpranuzoBaTh OCCKOHEYHBIH IIMKJ, MOJCYUTHIBAIOIINN KOJIMYECTBO  3-CEKYHIHBIX
WHTEPBAJIOB, BO BpeMst KOTophix B Oute 100.00 orcyrcTByeT 3HaueHue «1». Ilossnenue «1»
WMUTHPOBATH BPYUYHYIO.

1.9. YcranoButs B «1» Ha 3 cek nepsbie 8 6ut B cioBe 100. 3aTeM 3TH OUTHI YCTAaHOBUTH B «0», a
BTOpBIC 8 OUT yCTAaHOBUTH B «1» Ha 3 cek.

1.10. 3anwmcars B sueiiku D100-D109 nocnemoBareabHO pe3yIbTaT YMHOXKEHHUS MPEABIIYIIEro
3Ha4yenus Ha 2. [lepBoe 3Hauenme 3anats B ciose 100.

1.11. CpaBuuth 3Hauenuss B sueiikax D100 u D200. Pe3synprar cpaBHEHHS BBIBECTH B
CIIeyFOIIEM BUIE:

- «1» B 100.01, ecii mepBOE > BTOPOTO;
- «1» B 100.02, ecniu mepBoO€ < BTOPOTO;
- «1» B 100.03, ecnu mepBo€ = BTOPOMY.

1.12. 3anwmcars B sueiiku D100-D109 nocnenoBareabHO 3HAYSHHS, TIEPBOE U3 KOTOPHIX 33]1aHO
B ciose 100, a kaxgoe MOCIeayIOIIee Ha 5 MEHBIIE MPEABIAYIIETO.

1.13. VYcranoButs B «1» moouepenHo Ha 4 cek Bce yeTHble OMTH B cioBe 100 (aHajzoruvyHo
«OeryIIM OTHSIMY).

Paznen 5. SI3bIKH NPOrpaMMHUPOBAHMS CHCTEM pPeajibHOTO BpeMEHH
IIpumepnutii nepeuens 60npocog 0 3auiumul omuema
0 6bINOJIHEHUN NPAKMUYECKUX Padom
IIpeumyiecTBa MHOTOIIOTOYHOT'O POTPAMMUPOBAHMS B CUCTEMAX PEAIIBHOIO BPEMEHU.
MeTopl MPOTrpaMMUPOBAaHUS CUCTEM PEATBHOTO BPEMEHHU, COJCPKAIIMX MPOrpaMMHUPYEMbIe
JIOTHYECKHE KOHTPOJLIEPHI.
[Iporpammupyemeie norudeckne KoHTpoinieppl OMRON: pacmpeneneHue TaMsATH, OCHOBHEIE
KOHIICTIIIUY TPOTPaMMHPOBAHUS.
TexHOIOTHHU MPOTPaMMHUPOBaHUS OOBEKTHBIX KOHTPOJUIEPOB.
Mo0wmIbHOE TIPOrpaMMHUPOBAHHUE TIPUIIOKEHUN peaTbHOTO BpeMeHH B cTanaapte POSIX.
Tunoegvie 3a0auu
Ipaxmuueckue pabomut. Tema 3. Coz0anue MOOUTLHBIX MHO2ONOMOUHBIX NPUTLOHCEHUTL 8 CUCTEMAX
peanvrHo2o 8pemenu Ha ocHoge cmanoapma POSIX
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Co31aTh IBYXIOTOYHOE MPUIOKEHHE, KOTOPOE BBIYUCIIAET YUCIIO «IIHN» C MAKCUMAJIbHOM
TOYHOCTBIO ITOCIIE 3ansATON. IIpuiioxkeHue TOIKHO COAEPKaTh INIaBHBINA IOTOK
(oOpabaTsIBaroIINil BBOA MOJIB30BATENS) U BEIYHCIUTENBHBIN. [IpeaycMoTpeTs BO3MOXKHOCTD
M3MEHEHUS CBOMCTB IIOTOKOB U CHIENATh BHIBOJBI O PEaKMK OTOKOB Ha 3TH U3MEHECHHS.
Ipaxmuueckue pabomul. Tema 4. Ocrosvl nPOZPAMMUPOBAHUS CUCHEM PEATbHO20 6PEMEHMU.
Bapuanmor unoueudyanvuvix 3a0anui:
1.1. OcymecTBUTh KOHTPOJb JUIS OIEepaTopa 3a IBM)KEHHEM HEKOTOPOro MEXaHu3Ma, pabouunit
KOTOPOTO COBEPILACT LUKIMYECKOE IBIXKEHHE IO MEpUMETpy HpsmMoyroiasHuka. Omeparop
JOJDKEH TEPUOANYECKH TOATBEP)KIaTh MPABMIBHOCTh (PYHKIMOHMPOBAHUSA MeXaHuW3Ma. B
cllydyae HENpaBWJILHOTO (YHKIMOHUPOBAHUS HEOOXOIMMO BBLIATH MpENyNpekaAcHHe, a
3aTeM OCTAaHOBHUTH padoTy.
1.2. broxk ympaenenus ceerodopom
CocTaBuTh MPOTpaMMy, KOTOpasi CHHXpOHH3HUPYET MepeKIroueHre BETOB cBeTodopa Ha
nepekpectke. [Ipoekt 1abopatopHoii paboTh mpeacTaBiseT co0ol MpocToi 070K
yIpaBJIeHUs JBIKCHUEM Ha IIEPEKPECTKe, UMEIOLIEM CBETO(QOPHI U1 ABYX
MepeCceKaroNXCs HalpaBIeHUH ABKeHNs. CBETOQOPHI TOKHBI UIMETh /1B
MIPOTHBOIIOJIOKHBIX COCTOSHUS — KPACHBIH U 3eNeHblil. Takke NOKHBI IPUCYTCTBOBATH
0OIIENPUHSTHIE IEPEXOAHBIE CTAANU: JKEIThIH U KPACHO-KENTHII.
[locnennas craans AomwkHA OBITH JUIMHHEE Npeapiaymei. [IpexycmMoTpeTs aBToMaTnaeckoe
OTKJTIIOUEHHE CBETO(Opa Yepe3 7 HUKIIOB PadOTHI, 8 TAKKE aBTOMAaTHYECKOE BKITIOUCHHE
1I0CJIE OIIPEJEICHHOTO BPEMEHH 0)KUAAHUSL.
Ipaxmuueckue pabomul. Tema 5. Paspabomxa I10 cucmemsl peanvho2o epemeHu ¢ UCHONb308aHUEM
npOPaAMMUPYEMBIX JI02UHECKUX KOHMPOALepo8 npouzeoocmea ghupmot OMRON
Pazpaborats nporpamMmy ¢ ucnosas3oBanueM [T Cx-Programmer u Cx-Simulator OMRON nist
peanm3auy aroputMa GyHKIHOHUPOBaHus BeIOpanHO CPB (mpuMepnsie Bapuantel CPB
JTaHbI B TUIIOBOH 3amade 1 pazmena 2).

6.2. IlpumepHble BONPOCHI M 3aJaHMs / 3aia4W JJIs1 NPOMeEKYTOUYHOI

arTrecralmmm
Cemecmp 7
Tabanna 9 - IlpumepHble TeopeTHYecKHe BONMPOCHI M NMPAKTHYECKHE 3aJaHUS K
3auyery
1. [TonsiTHe pealbHOTO U Pa3JeIEHHOTO BPEMEHHU.
2. Onpenenenue cucremsl peanbHoro spemenu (CPB). IIpumepst AC PB B
MPOMBIIIIIEHHOCTH.
3 PexuMmbl &KECTKOTO U MATKOTO pEabHOIO BPEMEHH.
4 Knaccudukanus u onncanue paznosunnocteit ACOUY PB.
5. Crpykrypa CPB.
6. Apxurektypa AC PB.
7 OcHosHble cTrangaptsl CPB.
8 KonnuectBennblie xapakrepuctuku CPB.
9 OneHka Npou3BOAUTEIBHOCTH B CUCTEMAX PEAJILHOTO BPEMEHHU.

10. Texunueckas crpykrypa AC PB (B IpOMBILUIEHHOCTH).

11. Cocras, Ha3HaueHue U npuHIUns! peanusanuu KTC AC PB.

12. Knaccudukammst 00beKTOB yIpaBIeHHS.

13.  CBs3b ¢ 00BEKTOM yIpaBJICHHUS.

14.  TlepBuunble MpeoOpa30BaTENN U UX XapaKTEPUCTHUKH.

15.  OcHoBHBIE NPUHIIMITEI TPEOOPa30BaHUS U NTEpPEJaul CUTHAJIOB, BXO/I-BBIXO/IHbIC
npeoOpa3oBaTeny.

16. NcnonuurensHble noacucreMsl B CPB.

17.  TlonsThe mporpaMMupyeMoro KOHTpouiepa, ero mecto B ctpykrype ACY TII. O6mactb

[IPUMEHEHUS U EMKOCTh PBIHKA KOHTPOJUIEPOB.
18.  Kunaccudukanus KOHTPOJLIEPOB.
19. CrangapTel IPOrpaMMHPYEMBIX JJOTHYECKUX KOHTPOJLIIEPOB.
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20. [IporpamMmmupyemsliii nornyeckuit kKoHTposiep OMRON. ApxuTekTypa U NPUHIUIIBI

(YHKIIMOHUPOBAHMUSL.

21. OObexTHBIE KOHTpOJUIEphl. O0IIas XapaKTepUCTHKA.

22.  DJEeKTpOHHBIE KOMIIOHEHThI OOBEKTHBIX KOHTPOJUIEPOB.

23.  Anmaparypa 0ObEKTHBIX KOHTPOJIJIEPOB.

24.  IlpoMmbllIJIEHHbIE KOMIIBIOTEPHI: XapaKTEPUCTUKA U KITACCUDUKALIHSL.

25.  Hurepdeiicer CPB.

26. CucreMbl 3a1IUTHI 000PYOBAHHUS.

27.  Meronuka BeIOOpa M KOHPUTYPUPOBAHHSI KOHTPOJUIEPOB.

28. CpaBHUTENBHBIN BEIOOP KOHTPOJIEPOB JUIsl peanu3anuu KonkpetHoi ACY TII.

29.  IlpakTuka IpOEKTHPOBAaHUS OOBEKTHBIX KOHTPOJIJICPOB.

30.  IIpaxruka npoextupoBanus ACYTII na 6aze KOHTPOIEPOB: MPOESKTUPOBAHUE PELLICHUS
3a/1a4yil aBTOMaTU3aLUH.

31.  Ilonsartume, KpaTKas XapaKTepPUCTHKA U KJacCU(UKALUSA ONEPALUOHHBIX CUCTEM PEATLHOTIO
Bpemenu (OCPB).

32.  CranaapTbl ONEPAIOHHBIX CUCTEM PEAJIBHOI'O BPEMEHH.

33.  Xapakrepuctuku OCPB. BpeMst peakiinu CHCTEMBI.

34. Ocobennoctu o6opynoBanus, Ha koropoM npumenstoT OCPB. Xapaktepuctuku OCPB,

CBS3aHHbBIE C 0COOEHHOCTAMHU 000pyAOBaHUS.
35.  Apxutekrypa OCPB. OCPB c¢ mononutHoii apxutektypoit. OCPB Ha ocHoBe
MUKpOsIIpa.

36.  Buabl apXUTEKTyphI pa U BCIIOMOIaTeIbHbIE MOJIYJIM ONEPALIMOHHBIX CUCTEM
peaNbHOro BPEMEHH.

37.  PeanbHblii U 3aIIUIIEHHBIA peKUMbI pabOTHI IIpoOLIECCOPA.

38.  Smpo B MpUBHIECTHPOBAHHOM PEKHME.

39.  OOwbektHO-opueHTHpOBaHHBIE OCPB.

40.  OyHKIMOHAJIHHBIE KOMIIOHEHTHI ONIEPAIMOHHON CHCTEMBI aBTOHOMHOTO KOMITBIOTEPA.
41.  MexaHU3MBbI peaTbHOTO BPEMEHH.

42.  Mopeny 3alUTHI TAMSITH B ONIEPAIMOHHBIX CHCTEMAaX pealbHOTO BPEMEHHU.

43.  ba3bl 1aHHBIX B peKUME PEATbLHOIO BPEMEHH.

44,  CpaBHHTEJIbHAS XapaKTEPUCTHKA OTIEPAIIMOHHBIX CHCTEM PEaIbHOTO BPEMEHHU.

45.  Kpocc-cucremsl.

46. Opranmzanus v miaHupoBaHue npoieccoB u 3agad B OC PB.

47. MonenupoBanue CPB. Oprannzanus B3aumoeicTBus noias3zosatens u CPB.

48.  Uutepoeiic mpukmagaoro nporpammuposanus CPB.

49.  Tlomws3oBarenbckuit maTepdeiic. I'padpuueckuii marepdeiic OC PB.

50.  Hucrpymentansubie cpenctBa PB: SCADA-cucrema Genesis32.

51.  Knaccudukamus cpeacTs nporpaMMUpOBaHHs KOHTPOJUIEPOB.

52.  CpenctBa pa3pabotku u otiaaxu [10 nmporpaMMupyeMBbIX JOTHUECKUX KOHTPOIIIEPOB U
TepMUHaJIOB. OCHOBHBIE COCTABIISIFOIINE U BO3MOXKHOCTH.

53.  IlpeumymiecTBa MHOrONOTOYHOT'O IPOTPAMMHUPOBAHUS B CHCTEMAX PEaTbHOTO BPEMEHH.
54.  Metoabl IporpaMMHUPOBAHUS CUCTEM PEAIbHOTO BPEMEHH, COAEPIKAIINX
IPOrpaMMUpPYEMBbIE JIOTUYECKHE KOHTPOJIIEPHI.

55. [Iporpammupyembie sorudeckue koHTposiepsl OMRON: pacnpenenenre naMsT,
OCHOBHBIE KOHIETIIMY POTPAMMHUPOBAHUSL.

56.  TexHOJIOrMM MPOrpaMMHUPOBAHUSA OOBEKTHBIX KOHTPOJIJIEPOB.

S57.  MobuibHOe porpaMMHpOBaHHE MPHIIOKEHUH peaibHOro BpeMeHu B ctannapte POSIX.

Tunosele 3axa4n:

1. C ucnons3oBanuem I ONE-CX-Simulator OMRON pa3paboTats nporpamMmy Juist
peanu3ay OJHOTO U3 BapHAaHTOB WH/AWBUIYAIbHBIX 33JaHNH (IPUMEPHBII MepeYeHb MPUBEICH
B TUIOBBIX 3a1a4ax st [Ipaktuyeckoii padotsl mo Temam 1-5).

‘ KomMnerenunu ‘
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OIIK-4 CrocobeH

1. Pa3paboTath GyHKUMOHAIBHYIO CXEMY aBTOMATH3ALMN

MOHUMAaTh MPUHLIMIBI | TEXHOJIOTHYECKOTO IpoIiecca CUCTEMBI pealbHOTO BpEMEHH Ha IpUMepe
paboThI COBPEMEHHBIX | aBTOMAaTH3UPOBAHHOI CHCTEMBI IIPOM3BOICTBA MEUATHBIX IIJIaT
MH(QOPMALIOHHBIX 2. BriOpatb KOHPUTYpaLUIo IPOrpaMMUPYEMOTO KOHTPOJIepa IS
TEXHOJIOTUI n | peamm3aruu CPB nponsBo/icTBa eYaTHBIX TIIAT.

UCHOJB30BaTh  HMX A

peleHus 3a1a4

npodeccrHoHaIbLHOM

JIESITEIbHOCTH

OIIK-5 Crniocoben | [IpousBecTn cpaBHUTENBHBIH BBIOOp ammapaTHBIX CPEJICTB (yCTPONCTB
pa3pabaThIBaTh AITOPUTMBI | CBSI3H C OOBEKTOM, KOHTPOJUIEPOB, CETEBOTO OOOPYIOBAaHMS, CPEICTB
u KOMITBIOTEPHBIE | OpPraHMW3alliy YeJIOBEKO-MAaIIMHHOIO HHTepdeiica 1 XpaHeHUs JaHHBIX) AT
mporpamMmbl, mpuronaHsie | peanmsanun  CPB  ynpaBnenns  KOHBEHEepHBIM  TPaHCIOPTOM  Ha
Ui MPaKTHUYECKOTO | METAJLTypruueCKOM MPEANPUITHH.

MIPUMEHEHUS

CocraBurens (n): HlteiitnOpexep O.A., KaHJ. TeXH. HayK, ToueHT kadenpst MUBT

(Pamunua, unuyuaner u oondxcnocms npenodasamens (et))
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