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1 eap TUCHUTIHHBI.
B pesymbraTe OCBOEHHS JaHHON JUCHUIUIMHBI y OOYYaroIlerocsi JOJDKHBI OBITh
c(hOpMHUPOBAaHBI KOMIIETEHIIUM OCHOBHOH MpodeccroHabHON 00pa30BaTEIbHON MPOTrpaMMBbI

OakanaBpuarta (nanee -

OI1OII): TIK-2.

CO,I[Cp}KaHI/IC KOMIIETCHITUH KaK IUIAHUPYCMBIX PE3YJIbTATOB 06y‘IeHI/I5[ IO AU CLHHUIIIINHEC

cM. Tadymnsl 1 u 2.

1.1 ®opMupyemMblie KOMIIETEHIMH
Tabmuma 1 - ®opMupyeMble TUCIUIUIMHONW KOMITETEHIIUH

Hanmenosanue Buyia HaumenoBanue Kon 1 HazBaHue KOMMETEHIIUN

KOMIICTCHITNH KaTeropu (TPyYIIIThI)

(vHugepcanvHas, N

obwenpogeccuonanvras, KOMIICTCHIIMH

npogheccuonanvHas)

npodeccuoHabHas I1IK-2 Crniocoben paspabaTbIBaTh TpeOOBaHMUS,
MPOEKTHPOBATH u pean30BbIBATh
MporpaMMHOe o0ecTieueHre

1.2 UHauKaToOpbl J0CTHKEHUSI KOMIIETEH Ui
Tabnuna 2 — UHauKaTopsl JOCTHKEHUS KOMIIETEHIIUH, (OpMUpPYyeMble AUCIUILITTHON

I[IK 2.3 Pa3zpabarsiBaet

Kopn u HazBanue WNunukaTopsl JMCUUIITUHEL ¥ IPAKTHKH, (POPMHUPYIOLIHE
KOMITETEHIIHN JOCTHKECHHUS koMmmeTteHnuo OITOIT

komnereHnuy no OITOIT
IK-2 Crocoben | [IK 2.1  Anamumsupyer | 51.B.01 IIpoekrupoBanue u pazpadborka Web-
pa3pabatsiBaTh TpeGoBaHUs K | IpUIOKEHUH
TpeOOBaHMS, MPOTrPaMMHOMY b1.B.02 IlpoexTrpoBanue u pazpaboTka
MPOEKTHPOBaTh U | 00ECIIeYeHUI0 MOOMITBHBIX TIPUIIOKEHUH
peaIn30BbIBaTh [NK 2.2 TIlpoektupyer | b1.B.05 MaremaTtuueckue MOJAEIH U METOBI
MIpOrpaMMHOE MporpaMMHOE HCKYCCTBEHHOT'O MHTEIJIEKTa
obecrieueHue obecrieyeHue b1.B.06 CoBpeMeHHBIE TEXHOJIOTUH

nporpaMmupoBanus SQL

WHPOPMaIMOHHEIE b1.B.07 Teopus A3bIKOB U TPAHCIAIHHA
TEXHOJIOTHH, b1.B.10 O0BbeKTHO-OpUEHTUPOBAHHOE
MporpaMMHBIE MIPOEKTUPOBAHUE U TPOTPAMMHPOBAHNE
MIPUJIOKEHUS, b1.B./IB.01.01 ITapamtensHbie 1 pacupeieicHHbIC
MH(POPMAaIIIOHHbIE BbIuucnuTenbHbIe cuctemsl / B1.B.J1B.01.02
cucteMbl u  cuctemsl | IlporpamvMupoBaHue B cCTEMaX peajbHOI0
HCKYCCTBEHHOTO BpeMeHHn

VHTEJUIEKTa b1.B./IB.02.01 Pa3paboTka mporpaMMHBIX CPEICTB

Jutst 00padoTKu u3oopaxenwuii / 51.B.J1B.02.02
Pa3paboTka mporpaMMHBIX CPEJICTB IS
pacrio3HaBaHus 00pa3oB

b2.B.01(I1x) [IpexmuruiomHast mpakTuka

1.3 3nanusi, ymenusi, HaBbIku (3YB) nmo aucunniuxe

Tabmuua 3 — 3HanHus, yMeHUs, HABBIKU, POPMUPYEMBIE TUCITUITITHHON

Kon u HazBanme HNHmukatopsl 3uanus, ymenus, HaBbiku (3YB), hopmupyembie
KOMIICTCHITUN JIOCTHKCHHUS JUCITUTLTAHON

KOMIICTCHIINHY,

3aKpeTJICHHbIE 32

JUCIUAIIIINHON




[K-2 Criocoben K 2.2 3HaTh:
pa3pabaTbiBaTh [poexTupyet — METO/Ibl APXUTEKTYPHI, AITOPUTMBI
TpeOoBaHUS, HpOrpaMMHOE (OYHKITMOHUPOBAHUS CHCTEM PEaTbHOTO BPEMEHU
TPOEKTHPOBATE 1 P —. —6MeToz[H POEKTHPOBAHMUS TPOTPAMMHOTO
00eCIIeUeHUS CHCTEM PEATbHOTO BPEMEHHU
peaTn30BhIBATh K 2.3 p P
— 0COOEHHOCTH 000PYJOBaHUs, HA KOTOPOM
MpoOrpaMMHOe PazpabateiBaer
NPUMEHSIFOT CHCTEMBI PEalbHOTO BPEMEHH U HX
obecrnieuenne MHOPMAIMOHHBIE | y 0k TepHCTHKH, CBA3AHHBIE ¢ 0COBEHHOCTMMU
TEXHOJIOTUH, o0opyoBaHusl.
MPOTrpaMMHBIE YMmeThb:
MIPHUIOKEHUS, — pa3pabaTrhiBaTh CTPYKTYPHBIC U (DYHKIIHOHATBHBIC
MH(POPMAIHOHHbIE | CXEMBI COCTABIISIONIMX CUCTEMBI PEATBHOTO BPEMEHH
CHCTEMBI 1 — IPUMEHSTH METO/IbI OBBIIICHHS
MPOU3BOIUTEILHOCTH M YBETUUEHHS HAIEKHOCTH
CHCTEMbI POU3BOAUTEIHHOC yBeJnue aJIeKHOC
CHUCTCMBbI PCAJIbHOTO BpEMCHHA
HUCKYCCTBCHHOI'O
Baagers:
HHTEIIEKTa
— CpeaCTBaMU pa3pabOTKH M OTIAIKH MPOrPAMMHOTO
00€eCIICUCHUS CHCTEM PEATLHOTO BPEMEHHU

2 O0BbEM U TPYT0EMKOCTH JUCHUILIMHBI 110 BUAAM YUeOHBIX 3aHATHIA.

@®opMBbI IPOMEKYTOYHOM aTTECTALMU.
Tabmuna 4 — O0beM U TPYAOEMKOCTh JUCIHUILINHBI TI0 BUJIAM YUSOHBIX 3aHITHHA

O0BéM
. 9acoB 110
OO0mast TpyTOEMKOCTb ¥ BUJIBI YU¢OHOUM pabOTHI IO TUCIMILIMHE, TPOBOIMMBIC B PA3HBIX dbopmam
popmax o0yueHust
0®0
1 O6mas Tpy1I0eMKOCTh JTACITUTLTAHBI 144
2 KontakTHas paborta oOydarommxcsi ¢ mpenojaaBaTesieM (10 BHIAM YYEOHBIX 3aHSTHIA) 50
(Bcero)
AynuTtopHas padota (Bcero): 50
B TOM YHCJIE:
JIEKIIUA 8
MPAKTUUECKUE 3aHATHS, CEMUHAPBI 42
B UHTEPAKTUBHOM hopme
3 CamocrosrenpHas pabota o0ydaronuxcs (Bcero) 94
4 TIpoMexyTOUHas aTTeCTaI[Ms 00yJaroIIerocs
— 3aueT ¢ oneHkoi (7 cemectp)
3. YueOHO-TeMaTHUYECKHUIi MJIAH M COJIePKaHNe JTUCIUILIAHBI.
3.1 YueOHO-TeMaTHUYECKHI IIAH
Tabnuma 5 - YyeOHo-TeMaTnyeckuil miad ouHoi popmbl oOyueHus
OO6mas TpyaoeMKocTh DOpMEI TEKYIIEro
TPYAOEMKOCTh 3aHATHH (Jac.) KOHTpOIA I
MMPOMEIKYTOYHOU
= (6cezo0 uac.) aTTecTaIuu
= Paznenst 1 TeMbl TUCITATLIMHBI YCIIEBAEMOCTH
= IO 3aHATUAM 0®0
g AynuropH.
2 3aHSTHS CPC
% JICKI. | OPaKT.
Cemectp 7
1 OCHOBHBIE MOHATHSI CUCTEM PEAJIBHOTO 5 1 4 | YcrHBIH ompoc
BpEMEHH




O6mas TpynoemkocTh DopMBI TEKYILETo
TPYNOEMKOCTb |  3aHATHIL (dac.) Hpggd};?;%ﬂqgoﬁ
= (6cezo0 uac.) aTTecTaIun
= Pa3zgenbl u TeMBl JUCHUIUIMHBI YCIIEBAEMOCTH
= 10 3aHSTHIM 0®0
% AyautopH.
2 3aHATHS CPC
% JICKI. | OPaKT.
2 AnmnapatypHas cpefia CUCTEM PEaIbHOTO 5 1 4 | YcrHBIf ompoc
BpEMEHH
3 IIporpaMmMHOE 0OecTIeUeHIE CHCTEM 6 2 4 | YcrHbIH ompoc,
peanbHOTr0 BpEMEHU 3amuTa
pedepara,
oOcyxeHne
JTOKJIaJI0B
4 CpenctBa pa3pabOTKH U OTIIATKA 64 2 20 | 42 | 3ammra OTYETOB
MPOTrPaMMHOTO 00ECIIeUeHHsI CUCTEM O BBITIOJTHEHUN
peanbHOTO BpEMEHH MPaKTUIECKUX
pabot Nel-2
5 S13pIKM TpOrpaMMUPOBAHUS CHCTEM 64 2 22 40 | 3amura OT4ETOB
peasbHOro BpEMEHU O BBITIOJTHEHUU
MIPAKTUIECKUX
pabot Ne3-5
IIpomexyTouHas arrecTarnus 3a4eT C OLCHKOI
Bcero: 144 8 42 94
3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI
Tabnuua 6 — ConeprxkaHue JUCUUIUIMHBI
No HaumenoBanue paszzaena,
n/n TEMbI IUCLUIIIMHBI Conepiariue samsTHs
Cemectp 8
Cooeporcanue nexyuonno2o Kypca
1. OcHoBHble TOHATHUS cucTeM | [loHATHE peanbHOTo U pa3aeIeHHOrO BpEeMEHH.
PEeaIbHOrO BPEMEHHU Omnpenenenne cuctemsl peaabHoro Bpemenu (CPB). IIpumepsr
AC PB B npoMBIIIIJIEHHOCTH.
PeX1MMBI )KeCTKOTO M MATKOT'O peajibHOrO BPEMEHH.
Knaccudukarus u onucanue pasnopuanocreid ACOUY PB.
Crpykrypa CPB.
Apxurextypa AC PB.
OcHosHeble cTanaapTel CPB.
KommuectBennsie xapakrepuctuku CPB.
OneHka TPOM3BOAWUTENFHOCTH B  CHUCTEMax  PpeaIbHOTO
BpPEMEHHU.
2. AmnmapatypHas cpena cuctem | Texamueckas ctpykrypa AC PB (B mpombIliuIeHHOCTH).

PCaIbHOTO BpEMEHU

CocraB, Ha3HaueHue u npuHIms! peanuzanun KTC AC PB.
Knaccudukarys o0beKTOB yIpaBIeHHUs.

CBs3b ¢ 00OBEKTOM YITPaBIICHUSI.

[TepBuunbIe TpeoOpa30BATENN U UX XaPAKTEPUCTHKH.
OCHOBHBIE TPUHIIUITBI TIPe0Opa30oBaHMs U NIEpejayi CUTHAIIOB,
BXO/I-BBIXOJIHBIE TIPe0Opa30BaTEIH.

Ucnomaurensusie noacucremsl B CPB

[lonsiTe mporpaMMHpyeMOro KOHTpOJIepa, €ro MecToO B
ctpykrype ACY TII. OGnacth mpUMEHEHUS U EMKOCTh PBIHKA
KOHTPOJUIEPOB.

Knaccudukaiipst KOHTPOJIJICPOB.

5




n/n

HaumenoBanue paszacia,
TEMbI JUCHUIIIIHNHBI

ConepxaHue 3aHATHS

CraHaapThl TPOrPaMMHUPYEMBIX JTOTHUECKUX KOHTPOJLICPOB.
Mertoaunka BbIOOpa M KOHPHUTYPHUPOBAHUSI KOHTPOJIEPOB.
[Ipaxtuka npoektupoBanns ACYTII ma 6a3ze KOHTPOJIICPOB:
MPOCKTHPOBAHKE PEIICHUS 33]]Ja4d aBTOMATU3AIHN
CpaBHUTENBHBIM BBIOOP KOHTPOJUICPOB IS peaM3aluu
koHkpetHO#t ACY TIL

[Iporpammupyemsiit  mormueckuid  koHTpomiep OMRON.
ApXUTEKTypa ¥ MPUHIIHITEI (PYHKITUOHUPOBAHUSI.

OO0nbexTHBIE KOHTpOJUIephl. O0IIas XapaKTepUCTHKA.
DNEeKTPOHHBIE KOMIOHEHTBI 00BEKTHBIX KOHTPOJIICPOB.
Amnmapatypa 00beKTHBIX KOHTPOJIJIEPOB.

[IpakTrka MPOEKTHPOBAaHUS O0BEKTHBIX KOHTPOJLICPOB.
[TpoMmbIIIeHHBIE KOMITBIOTEPHI: XapaKTeprCTHKA u
KIJTACCU(UKAITHSL.

Wnrepdeiicer CPB.

CHCTEeMBI 3aIUThI 000PYAOBAHHS.

[Iporpammuoe oOecniedeHue
CHCTEM peajbHOTO0 BpEeMEHH

IlonsTHe, KpaTkas XapakTepUCTHKa W  KJIacCU(pHUKaLus
OTIepaIMOHHBIX cucTeM peanbHOro BpeMenu (OCPB).
CraHgapThl ONEpaiMOHHBIX CUCTEM PEaIbHOTO BPEMEHH.
Xapakrepuctuku OCPB. BpeMms peakuuu cucTeMBI.
OcobenHocTn 00opymoBaHus, Ha KoTopoM npumensror OCPB.
Xapakrtepuctuku OCPB, cBsizaHHBIe ¢ 0COOCHHOCTSMU
obopymoBaHUsL.

Apxutexktypa OCPB. OCPB ¢ MOHOIHMTHOH apXUTEKTYpOil.
OCPB Ha 0cHOBE MUKPOSIPA.

Buael apxutekTypbl fApa W BCIIOMOTAaTENbHBIE MOAYNIH
OIIEPALIMOHHBIX CUCTEM PEaIbHOI'O BPEMEHHU.

PeasibHBIN 1 3aIIMIIEHHBIN PEXUMBI pabOTHI IIpoLieccopa.
Snpo B MpUBUIETHPOBAHHOM PEXKHUME.
O06mwexTHO-opueHTupoBanusie OCPB.

OyHKIMOHAIBHBIE KOMIIOHEHTBl ~ ONEPAaLMOHHONW CHCTEMBI
AaBTOHOMHOTO KOMIIBIOTEDA.

MexaHn3MbI peaIbHOTO BPEMEHH.

Opranuszanus U IiaHupoBaHue npoueccos u 3aaad B OC PB.
Mojenn 3amUTHl MaMATH B OMNEpAIMOHHBIX CHCTEMax
pealbHOTO BPEMEHH.

ba3bl faHHBIX B peKUME PEATbHOTO BPEMEHH.

CpaBHUTENBHAS ~XapaKTEPUCTUKA ONEPALUOHHBIX CHUCTEM
pealbHOTO BPEMEHH.

Kpocc-cucteMsl.

CpenctBa  pa3pabOTKH U
OTJIaJIKU IpOrpaMMHOTO
oOecrnieueHus CUCTEM
peanbHOro BpeMeH!

MopenupoBanue  CPB.  Opranuzanus  B3auMoAeicTBuUS
none3oBatens u CPB.

Wnrepdeiic npukiagaoro nporpammuponanusi CPB.
ITonw3oBatensckuil uaTepdeiic. I'paduueckuit uarepdeiic OC
PB.

WHucTpymeHTanbHBIE cpenctea  PB:  SCADA-cucrema
Genesis32

Knaccudukanus cpeacTs nporpaMMHPOBaHUsI KOHTPOJIEPOB.
CpenctBa pazpabotkn u otnaaku 11O mporpammmpyeMbix
JIOTHYECKUX KOHTPOJUIEPOB H  TepMuHAIOB. (OCHOBHBIE
COCTaBJISIONINE U BO3MOYKHOCTH.

S3bIKM  TPOrPaMMHPOBAHHS
CHCTEM PeaJbHOr0 BPEMEHH

ITpeumyIiiecTBA MHOTOMOTOYHOTO  MPOTPAMMHUPOBAHUS B
CHCTeMaXx peabHOTO BPEMEHH.

MeToapl MPOTPAaMMHPOBAHHS CHCTEM PEATbHOTO BPEMEHH,
COJICPKAIIHMX MPOrPAMMHUPYEMBIC JIOTHICCKHAE KOHTPOJUIEPHI.
IMporpammupyemeie  joruueckue KoHTpouieppl OMRON:
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n/n

HaumenoBanue paszacia,
TEMbI JUCHUIIIIHNHBI

ConepxaHue 3aHATHS

pacnpezneneHue
MIPOrpaMMHUPOBAHUSL.
TexHOIOTHH TPOTPAMMHPOBAHMUS 00BEKTHBIX KOHTPOJIIEPOB.

MoOWIbHOE TPOTPaMMHUPOBAHHUE TPHIOKEHUH pPeaNbHOTO
BpemeHH B ctannapre POSIX.

maMsITu, OCHOBHBIC

KOHIICTIITU

Codepotcanue npaxmuueckux 3anHamuil

OTJIaAKH

4, Cpencrsa

pa3paboTKN |

POTPaMMHOTO
obecrnieueHus
pearbHOro BpeMEH!

CHCTEM

OCHOBHBIMH

BO3MOXXHOCTSIMH
paspaboTku u omiaaku [1O mporpaMMUpPyeMBIX JIOTHYECKUX
KOHTPOJIIEPOB U TepMHuHATIOB GrupMsl OMRON

MopgenupoBanre CPB ¢ ucnonb3oBannem SCADA-cucTeMbl
Genesis32.
3HaKOMCTBO C

CPE/CTB

5. S3piku  mporpammupoBanus | Co3naHue MOOWIBHBIX MHOTONOTOYHBIX MPHIOKECHUH B

CHCTEM PEaJIbHOTO BPEMEHH | CHCTEMax peajJbHOro BpeMeHH Ha ocHoBe ctaHmgapta POSIX.
OCHOBBI IPOrPaMMHPOBAHUS CUCTEM PEATBLHOIO BPEMEHHU.
Paspabotka IIO  cucreMbl  peaqbHOrO  BpPEMEHH  C
HCIOJIb30BaHUEM MIPOrpaMMHUPyEMbIX JIOTHYECKUX
KOHTpOJIIepoB npou3BocTBa prupmer OMRON

[IpomexxyToUuHast aTTECTALUS — 3a4en C OYEHKOU
4 Tlopsizok OleHMBAHUSI YyCNeBAeMOCTH M CcHOPMHUPOBAHHOCTH

KOMHeTeHIIl/Iﬁ oﬁyqalomerom B Telcymeii u HpOMeH(yTOqHOﬁ arTrecrammu.

HJ'ISI MMOJIOKUTEILHOMN OLICHKHU II0 pE3yJibTaTaM OCBOCHUA NUCHUIIJIMHBI o6yqaromeMyc;1
HGO6XOI[I/IMO BBITIOJIHUTE BCC€ YCTAHOBJICHHBIC BHUbI yqe6H0171 pa6OTLI. OI_IeHKa PE3YyJIbTATOB

paboTsl oOyuatromerocst B 6aimiax (Mo Bugam) mpuBeaeHa B Tadbmuie 7.

Tabmuma 7 bannbHO-pedTHHTOBas OLIEHKA pe3yJabTaToB ydyeOHOW paboThI
oOyuaromuxcs no Bugam (bPC)
Yuebnas pabota |Cymma  |Buasl u pesynbratel  |OlieHKa B aTTeCTalUN Banst
(BUBI) 0amioB  |y4eOHOU pabOTHI (17 nenenp)

Tekymas yae6Has (80 Hoxmnan 4 fanaa (moporoBoe 3Ha4YECHUE) 4-7
pabota B cemecTpe 7 6aa10B (MaKCUMaJIbHOE 3HAYCHHE)
(ITocemenne Pedepar 9 6a10B (TOPOTOBOE 3HAUCHUE) 9-13
3aHATHH 110 13 6anoB (MakcUMalIbHOE 3HAYCHUE)
pacrucaHuio u 3ammra OT4ETOB O 5 6annoB - mocemnieHre 1 MPaKTHYECKOTO 10 -16
BBITIOJTHEHHE BBITIOJTHEHHH 3aHATHS U BBINIOJHEHHE paboThl Ha 51-65%
3aJaHu) MPAKTHYECKHUX paboT |8 6anoB— nocenieHue 1 3aHATHS U
Nel-2 (2 paboTsr) CYIIECTBEHHBII BKJIAJ] HA 3aHATHU B paboTy
BCEH IPYIIIbI, CAMOCTOSTEIBHOCTD U
BBINOJIHEHHE paboThl Ha 85,1-100%
3aimra 0T4ETOB O 3a oany pabory :
BBIITOJTHEHUH 4 6asuta (BeImoHEHO 51 - 65% 3amaHuit) 12 - 33
MpaKkTHYECKUX padboT |5 6aJs10B (BHITOIHEHO 66 - 85% 3amanuii)
Ne3-5 (3 paboTsr) 11 6ammoB (BeimonHEeHO 86 - 100% 3amanuin)
Omnpocsr (3 onpoca) |2 6aia (IOPOrOBOE 3HAYCHHE) 6-12
4 dasa (MakcUMabHOE 3HAYCHHE)
HToro no Tekyuieii pabore B cemecTpe 41 -80
IIpomexyrounas |20 Tecr. 5 6annoB (nmoporoBoe 3HauCHHUE) 5-10
aTrecranus (3a4eT 10 6a/10B (MAaKCUMATBHOC 3HAYCHHUC)
C OILIEHKOM) Pemenue 3amaumn. 5 6ans10B (MOpOTOBOE 3HAUCHUE) 5-10
10 6a/u10B (MAaKCUMAaIbHOC 3HAYCHHE)
HTOro mo mpoMe;KyToO4YHOI aTTecTAlUM (324€Ty ¢ OLEHKOI) 10-206.

CyMmMapHasi OlleHKa 110 JHCHHILIHHE:

CyMmma 0asioB TeKyIei 1 mpomMexyTodHoi arrectamuu 51 — 100 6.
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B npomexyTouHOW aTTecTaluu OIEHKa BHICTaBIseTCs B BegoMocTh B 100-OammpHON
IIKajie ¥ B OyKBEeHHOM 3KBUBasieHTe (Tabnuma 8)
Tabmuna 8 — Coornecenune 100-0anabHOM mKagbl 1 OYKBEHHOTO SKBHBAJICHTA OLIEHKU

YpoBHU OCBOEHUS Ox3amen 3auem
Cymma nabpannwix - -
6106 JUCTIUTUTAHBI | Oyenxa byxeennviil oxeueanenm bykeennviil
KOMITeTCHIIU ] IKEUBAIEHTN
86 - 100 [TponBunHyTHIN 5 OTJIUYHO
66 - 85 [ToBbILIIEHHBIHI 4 XOpouIo 3auTeHo
51 - 65 IToporossiit 3 YJIOBIICTBOPUTEIHLHO
0-50 IepBoiit 2 HEY/IOBJIETBOPUTEIHHO He 3aureno

S  MarepuajbHO-TeXHHYECKOe, NMPOrPaMMHOe H Y4eOHO-

MeTOoauYecKoe o0ecneyeHue JUCHUIIJIMHBI.
5.1 YueOHast iureparypa
OcHoBHasi yueOHasi iuTeparypa

Manssko, A. A. IlapamiensHoe mporpaMMupoBaHuE Ha OCHOBE TexHosoruii OpenMP,

MPI, CUDA : yueGHOe mocoOue st akagemMuueckoro Oakanaspuara / A. A. MansBko. — 2-¢
u3l., uchnp. u jpon. — Mocksa : MsmarensctBo IOpaiit, 2019. — 129 c. — (Beicuee
obpazoBanue). — ISBN 978-5-534-11827-8. — URL: http://biblio-online.ru/bcode/446247

(mata oopamenus: 30.03.2020). — TeKcT : IIEKTPOHHBIN
babuues, C. JI. Pacmpenenennbie cucteMbl : yueOHoe mocodue st By3oB / C. JL
babuues, K. A. KonbkoB. — Mocksa : M3narensctBo FOpaiit, 2020. — 507 c. — (Bsicuiee
obpasoBanue). — ISBN 978-5-534-11380-8. — URL: http://biblio-online.ru/bcode/457005
(mata oopamenus: 30.03.2020). — Tekcr : anexTponHsIit / IBC FOpaiT [caiit].
JlonoJiHuTeIbHASL yYeOHAas JIMTepaTypa

Tpodumos, B. B. Anropurmuzanus u nporpaMMupoBaHue : yueOHUK 17s By3oB / B. B.
Tpodumos, T. A. I1aBnosckas ; nox penakuueit B. B. Tpodpumoa. — Mocksa : M3aarenbeTBo
FOpaiit, 2020. — 137 c¢. — (Briciee ob6pazoBanue). — ISBN 978-5-534-07834-3. — URL:
http://biblio-online.ru/bcode/452333 (nara oopamenus: 30.03.2020). — TekcT : 37€KTPOHHBIH

Cracpimg, B. M. Ba3bl 1aHHBIX: TEXHOJIOTHH JIOCTYTIA : yueOHOE rmocoOue it By30B /
B. M. Craceimus, T. JI. Crackimmba. — 2-¢ u3M., ucnp. u jgoi. — Mocksa : M3mareiascTBo
FOpaiit, 2020. — 164 c¢. — (Bricmiee obpazoBanue). — ISBN 978-5-534-08687-4. — URL:
http://biblio-online.ru/bcode/463499 (nara oopamenus: 30.03.2020). —TeKcT : 3JEKTPOHHBIH.

3amaruna, O. M. BbluucnuTenbHple  CUCTEMBI, CETH M TEIEKOMMYHHKAIIUH.
MopnenupoBanue cereil : ydeOHoe mocoOme mist By3oB / O. M. 3amstuHa. — MockBa :
WznatensctBo FOpaiit, 2020. — 159 ¢. — (Bricmiee obpazoBanue). — ISBN 978-5-534-00335-
2. — URL: http://biblio-online.ru/bcode/451319 (mata o6paruenus: 30.03.2020).— Tekcr :
AJIEKTPOHHBIN.

5.2 MarepuajbHO-TEXHUYECKOe M NpPOrpaMMHoe olecredyeHue

AUCIHHUIIJINHBI.
YyeOHbIC 3aHATHS TT0 TUCHUTUIMHE MPOBOAITCS B yueOHbIX aynutopusx KITIN KemI'V:
610 Yuebnas ayauropus (MyJIbTUMEIHIHAS)IJIS TPOBEICHUS: 654079, KemepoBckast
- 3aHATUH JICKIIMOHHOTO THUTIA. obnactp, . HoBOKy3HEIIK,
Crienmanu3upoBanHas (yaeOHasr) Mebelnb: Jocka MenoBas, kademnpa, CTOJbI, CTyIbs. | IP-KT MeTamrypros, 1. 19

OOopynoBaHue 1715 IPE3EHTALMK Y4eOHOro MaTepuaa: CTaliOHapHOE - KOMITBIOTED,
9KpaH, MPOEKTOpP.




Hcnone3yemoe nporpamMmmuoe obecrieuenue: MS Windows (Microsoft Imagine Premium
3 year no cyonunen3nonHomy goropopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021
r.), LibreOffice (cBoOomno pacmpocrpansemoe 110), FoxitReader (cBoGomHO
pacmpoctpansemoe [10), Firefox 14 (cBo6oaHO pacnpoctpansemoe I10),
SAunexc.bpaysep (oTeuecTBeHHOE CBOOOAHO pacmpoctpansemoe 110).
WuTepHer ¢ obecnieuennem nocryma B DM1OC.

501 KommbroTepHBIH Kacc. 654079, KemepoBckas
YueOHas ayautopus (MyJIbTUMETUITHAS ) IS IPOBEACHUS: obmacts, T. HoBOKy3HeIIK,
- 3aHATUM JEKLMOHHOTO THUIIA; p-KkT Meramtypros, a. 19

- 3aHSTUI CEMHHAPCKOTo (PaKTHYECKOT0) TUIIA;
- TPYNIOBBIX U MHAWBHIYaIbHBIX KOHCYIbTALUI;

- TEKYILET0 KOHTPOJISI U IPOMEKYTOYHOH aTTECTaIUH.
CneunanusupoBaHHas (yueOHas1) MeOenb: 1ocka MeloBast, Kajeapa, CTOJIbI
KOMITBIOTEPHBIE, CTYJIBSI.

ObopynoBanne s MPEe3eHTAIMH yIeOHOTO MaTepraia: CTallHOHAPHOE - KOMIIBIOTEP
IpernoaaBaTelis, KpaH, IPOEKTOp.

ObopynoBaHne: CTaHOHAPHOE - KOMITBIOTEPHI TS 00yJaromuxcs (17 mr.).
Hcnonp3yemoe nporpamMmmuoe obecrieuenne: MS Windows (Microsoft Imagine Premium
3 year o cyomuneH3noHHOMY gorosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021
r.), LibreOffice (cBobomHO pacmpoctparsemoe [10), BloodshedDev C++4.9.9.2
(cBobomno pacnpoctpansiemoe [10), FoxitReader (cBobonHo pacmpoctpansemoe [10),
Firefox 14 (cBob6oaHo pacnpoctpansemoe I10), Aunexc.bpaysep (oTeuecTBeHHOE
cBoOoHO pacnpoctpansemoe [10), Java (becmathas Bepeusi), Microsoft Visual Studio
(Microsoft Imagine Premium 3 year no cyonuuensuonsaomy gorosopy Ne 1212/KMP ot
12.12.2018 r. go 12.12.2021 1.).

WuTtepHeT ¢ obecneuenuneM poctyna B SMOC.

5.3  CoBpemeHHble  mnpodeccMOHAIbHbIE  0a3bl  JAHHBIX H

HH(pOPMALIMOHHBIE CTIPABOYHbIE CHCTEMBI.

Iepeyens CIIB/l u UCC no aucumnuinae

1. CITForum.ru - on-line Oubmuoreka CBOOOJHO JOCTYIMHBIX MAaTEPUATIOB II0
MH()OPMAIIMOHHBIM TEXHOJIOTUSIM Ha PYCCKOM si3bIke - http://citforum.ru

2. Hayunas snektponnas OmbOmmoreka eLIBRARY.RU — kpymueimmii poccuiickuit
UHPOPMALIMOHHBIM TOpTan B O0JACTM HAayKH, TEXHOJIOTMM, MEIUIMHBI U 00pa3oBaHMA,
coaep Kanii pedeparsl U MOJHBIEC TEKCTHI - WWW.elibrary.ru

6 HHble cBegeHus U (WIN) MATEPHAJIBI.
6.1.IlpuMepHbIe TeMbI MUCbMEHHBIX Y4eOHBIX padoT

Pasgen 1. OCHOBHbIE MOHATUA CUCTEM PEaJIbHOrO BpeMEHU

IIpumepnutit nepeuens 60npocoe 01s ycmuo20 onpoca
[lonsTHE pEanbHOrO M pa3aeIEHHOTO BPEMEHH.
Onpenenenune cuctemsl peanbHoro Bpemenu (CPB). Ilpumeprsr AC PB B mpoMBIIIIIEHHOCTH.
PeXuMBI ’KEeCTKOTO M MSTKOTO PEabHOTO BPEMEHH.
Knaccugukanus n onucanue pasnosugHocteir ACOUY PB.
Crpykrypa CPB.
Apxurextypa AC PB.
OcnoBueble cranaaptsl CPB.
Konnuectsennsie xapakrepuctuxku CPB.
OrneHka NpoN3BOAUTENBHOCTH B CUCTEMAX PEAIbHOTO BPEMEHH.

©CoNoo~WNE

Paznen 2. AnnapaTypHasi cpeia CUCTeM pPeajbHOr0 BpeMeH!
IIpumepnulii nepeuensv 60npocog 04 3auiUmMpl Omuema
0 6bINOJIHEHUU HPAKMUYUECKUX 3A0aHUIl
Texamdeckas ctpykrypa AC PB (B IpOMBIIIIIEHHOCTH).
Cocras, Ha3HaueHne U npuHIMNsl peannzannn KTC AC PB.
Knaccugukanys 00beKTOB yIpaBieHHS.
CBs13b ¢ 00BEKTOM YIIPABIICHHUS.
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[TepBuuHbIC TPeOOpa30OBATENN U UX XaPAKTCPUCTHUKH.

OcCHOBHBIE IPUHIIMIIBI TPEOOPa30BaHUS U MEPEIadyl CUTHAJIOB, BXOJ[-BBIXOIHBIE MPEOOPA30BATEIH.
Wcnomanrenpnrle noacucteMsl B CPB

[TonsiTHE IPOrpaMMUPYEMOT0 KOHTpOJIIepa, ero Mmecto B ctpykrype ACY TII. O6nacTts npuMeHeHus
¥ €MKOCTb PBIHKA KOHTPOJUIEPOB.

Kiraccudukanus KOHTPOJIIEPOB.

CrannapThl IPOrPaMMHUPYEMBIX JJOTHYECKUX KOHTPOJIIEPOB.

Mertouka BeIOOpa ¥ KOH(UTYPUPOBAHUS KOHTPOJIIEPOB.

IIpaktuka mpoektupoBanuss ACYTII Ha 6a3e KOHTPOJUICPOB: MPOCKTUPOBAHWE PEIICHHS 3aJaud
aBTOMATH3ALIUN

CpaBHUTENBHBIN BEIOOP KOHTPOJUIEPOB AJs peanu3annu konkpetHod ACY TII.

IIporpammupyemsrii  normdeckuii  koHTpoimiep OMRON.  ApxuTekTypa W HPUHIUIBI
(YHKIIMOHUPOBAHMUSI.

OO0nbexTHBIE KOHTpOJUIephl. O0IIas XapaKTepUCTHKA.

DNeKTPOHHBIE KOMIIOHEHTHI OOBbEKTHBIX KOHTPOJLIEPOB.

Armmapartypa 00beKTHBIX KOHTPOJIJIEPOB.

[MpakTHKa MPOEKTHPOBaHUSI OOBEKTHBIX KOHTPOJUIEPOB.

[TpoMbIIIIEHHBIE KOMIIBIOTEPHI: XapaKTEPUCTHUKA U KilacCU(DUKAIIHSL.

WuTepdeticer CPB.

CucTeMBbl 3aIUTHI 000PYAOBAHHS.

Pasnen 3. IIporpamMmmHoe obecnieyeHne CHCTEM pPealbHOr0 BpEeMEeHH
Ilpumepnulii nepeuens 60RPOCOG 014 YCMHO20 ORPOCA

[MonsiTre, KpaTKas XapakTepUCTUKA U KIACCU(PHKALUS ONEPaHOHHBIX CUCTEM PEalbHOrO BPEMEHHU
(OCPB).
CranzapTsl ONEPaMOHHBIX CUCTEM PEAIbHOTO BPEMEHH.
Xapaxrepuctuku OCPB. Bpems peakiyu cuctemsl.
OcobenHoctu 000pyAoBanus, Ha koTopoMm npumensioT OCPB. Xapakrtepuctuku OCPB, cBsizaHHbIC
¢ 0COOEHHOCTSAMHU 000PY/IOBAHHUS.
Apxurexktypa OCPB. OCPB ¢ mononutHoit apxutextypoit. OCPB Ha ocHOBE MuKposiipa.
Buasl apXuTekTypsl Sipa U BCIIOMOTraTeIbHbIe MOIYJIH ONEPallMOHHBIX CHCTEM PEaTbHOTO BPEMEHH.
PeanbHbIN 1 3aMIIEHHBINA PEXXUMBI pPa0OTHI IIpoLIECCOpa.
Snpo B IPUBHUIIETUPOBAHHOM PEXHME.
O6bexTHO-opueHTHpoBaHHble OCPB.
OyHKIIMOHATBHBIE KOMIIOHEHTHI OTIEPALIMOHHON CUCTEMBI aBTOHOMHOI'O KOMITBIOTEPA.

Opranmzanus 1 IIaHupoBaHue mpoiieccos u 3aaa4d B OC PB.
Moenu 3alUThl MAMSTH B OTNIEPAIIMOHHBIX CUCTEMaX PEATbHOTO BPEMEHH.
Basbl 1aHHBIX B peXuMe peanbHOro BpEeMEHH.
CpaBHHUTENBHAS XapaKTEPUCTHKA OTIEPAIIMOHHBIX CUCTEM PEalbHOTO BPEMEHHU.
Kpocc-cucremsl.

IIpumepnvtit nepeuens mem peghepamog
OCPB VxWorks. O0mue cBemeHusi, ucTopusi pa3Butus. JluneHsus. XapaKTEpPUCTHKH PEalbHOIO
BpeMeHH. [IpuMepsl pUMEHEHHS.
OCPB QNX. OO6mue cBemeHus, uctopus pa3BuTus. Jlurensus. XapakTepuUCTHKH pPEaTbHOTO
BpemenH. [lognepxuBaemsie matdopmel. IIpumeps! npuMeHeHHS.
JavaOS. Obmme cBeaennsa. XapakTepUCTHKU peanbHOro BpemeHu. [lomnepxuBaemsie miat(opmel.
ArmnmapartHoe yckopeHue 6aitt-koaa. [Ipumeps! npumMeHeHu .
OrmnepanoHHBIE CUCTEMBI JIIsl BCTpOeHHBIX cucteM cemeiictBa Windows (Windows CE, Windows
NT embedded, Windows Mobile). YerpoiictBo atux OC, uctopusi pa3BuTHA, MOAICPKHBAEMBIC
riatdopmel. JlutieHsust. [I[puMeHNMOCTh B CUCTEMaX peallbHOTO BPEMEHH.
OnepaunonHast cucremMa Symbian. YcrpoiictBo OC, ucTOpus pa3BUTHS, NOAJIEPKUBAEMBIC
riatgopmsl. Jlutensus. [IpuMeHnMOCTh B CUCTEMaX pealbHOTO BPEMEHH.
OC cemeiictea UNIX/Linux 1 BcTpoeHHbIXx cucreM. Embedded-muctpubytuser  Linux:
KOMMEpUECKHE U HEKOMMepUECKHe, 001l 0030p ¥ CpaBHUTEIIbHbIH aHAIU3.
OC Android. Yctpoiicteo OC, uctopusi pa3BUTHs, NOAAEpKUBaeMble IUATGOpMbI. JIMLeH3Ms.
[IpuMeHUMOCTh B CHUCTEMAaX PEabHOTO BPEMEHH.
AHanmu3 3BONIONUH sAApa Linux B 001acT MOIIEPKKHA PabOTHI B pealbHOM BPEMEHH.
[onneprkka OJI0YHBIX YCTPOHCTB B CUCTEMax peanbHOro BpeMeHH. [locTaHOBKa MpoOieMbl. AHAIN3
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10.
11.
12.
13.

14.
15.

10.
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CYILIECTBYIOIIUX PELICHUI.

CucremMbl BBICOKOW JOCTYIMHOCTH: OCHOBHBIE NPWHIUIBI MOCTPOEHUS M O0NacTh IMPUMEHEHHS.
IIpunuun “nsaTu AeBsITOK .

MHoromnpoieccopHbie/paclpeiecICHHbIE CUCTEMBI PEaJbHOr0 BpeMEHHU. [IpUHIUIBI MTOCTPOCHUSI.
TIpumepsl.

OnTuMH3anys SHEPTOMOTPEOIEHUS B CHCTEMaX PeaTbHOT0 BPEMEHH.

OnTuMu3anys BpEMEHH 3arpy3KH B CUCTEMaX pPeabHOTO BPEMEHHU.

Bupryanu3amus B cuctemMax peaabHOT0 BPEMEHH.

Cratudeckue anroput™msl utanupoBanus (Rate-Monotonic Scheduling). Maremarnueckuii ammapat
(rate-monotonic analysis). [Ipumeps! npuMeHeHHSI.

Ilpumepnulit nepeuens mem 00K1a0086
CpaBHUTENBHBIH  aHaNIM3  CYIIECTBYIOIIMX  MPOTrPaMMHO-AMINApaTHBIX  KOMIUIEKCOB  JAJIA
a’pOra3zoBOTOKOHTPOJIS HA YTIIe100BIBAIOIIEM PEANPUSTHH.
CpaBHUTENBHBIA aHATH3 CYHIECTBYIOUINX IMPOTPAMMHO-ANMAPATHRIX KOMIUIEKCOB aBTOMATH3AIUU
yIpaBJieHHs] KOHBEHEPHBIM TPAHCIIOPTOM Ha YTIIeJ00BIBAIOIIEM TIPEATIPUSTHH.
CpaBHUTENBHBIH aHAIM3 CYLIECTBYIOUIMX IMPOTPaMMHO-aNNapaTHBIX KOMIUIEKCOB aBTOMAaTHU3allUU
yHpaBiIeHHUs] KOHBEHEPHBIM TPAHCIIOPTOM Ha METAJUTYPrHUECKOM MPEATIPUATHH.
CpaBHUTENBHBIN aHANU3 CYLIECTBYIOIIUX MPOrPAMMHO-ANIAPaTHRIX KOMIUIEKCOB aBTOMAaTU3aLUU
yIpaBiieHHs] KOHBEHEPHBIM TPAHCIIOPTOM Ha yriiernepepadaThIBaroIIeM MPEIPUsITHH.
CpaBHUTENBHBIA aHAIM3 CYLIECTBYIOUIMX IMPOTPaMMHO-aNNapaTHBIX KOMIUIEKCOB aBTOMAaTHU3allUd
YIPABJICHUS IPOLIECCOM BOJOOYUCTKHU.
CpaBHUTENBHBII aHANU3 CYLICCTBYIOIIUX MPOTPaMMHO-ANNAPATHBIX KOMIUIEKCOB aBTOMAaTH3alUU
yIpaBIeHUs] JOMEHHBIM ITPOU3BOICTBOM.
CpaBHUTENBHBII aHANU3 CYLIECTBYIOIIUX MPOrPAMMHO-ANIAPaTHRIX KOMIUIEKCOB aBTOMAaTU3alUU
YIOPABICHUS] BEHTUIATOPAMHU IIaBHOT'O POBETPUBAHUS YTOJIBHOM IIAXTHI.
CpaBHUTENBHBIA aHAIM3 CYUIECTBYIOUIMX IMPOTPAaMMHO-aNNapaTHBIX KOMIUIEKCOB aBTOMAaTH3allUU
yIpaBJIeHHs BO3yX0-HarpeBaTebHON yCTaHOBKOM.
CpaBHUTENBHBII aHANU3 CYLIECTBYIOIIUX MPOrPAMMHO-AINAPAaTHRIX KOMIUIEKCOB aBTOMAaTU3alUU
YIPABJICHHS OTONMTEIBHON KOTEJIBHOM.
CpaBHUTENBHBI  aHAJNM3  CYHIECTBYIOUIMX  IPOTPaAaMMHO-aNMapaTHBIX  KOMIUIEKCOB — CHCTEM
MOHHUTOPHUHIa MECTOIOJIOKEHHUSI IEPCOHANIA U TPAHCIIOPTA B YTOJIBHOM IIAXTeE.

Pa3nen 4. Cpencrea pa3spa0oTKHU H 0TJIAIKH IPOrPaMMHOI0 o0ecnieYeHUs CHCTEM PealbHOro
BpeMeHU
Ilpumepnulii nepeuensv 60nPOCo8 014 3auiUmyl OMUema
0 6bINONHEHUN NPAKMUYECKUX padom

. MogenupoBanue CPB. Opranuzanus B3anmozeiicTBus nons3zoBatens u CPB.

Wntepdeiic npuxiiagaoro nporpammuposanust CPB.
[Monw3oBatensckuit natTepdeiic. ['paduueckuii narepdetic OC PB.
Wuctpymenranbhbie cpenctsa PB: SCADA-cucrema Genesis32 u Jip.

. Kinaccudukanus cpeacts nporpaMMUpOBaHUsI KOHTPOJUIEPOB.
. CpenctBa pa3paboTku u otaanku 110 mporpaMMupyeMbIX JOTHYECKHX KOHTPOJIEPOB U TEPMHUHAJIOB.

OcHOBHbBIE COCTaBJIAIOIINE U BO3MOXHOCTH.

Tunoevie 3a0auu
Tema 1. Obocnosanue gvioopa SCADA-cucmemvi u ee KOMNOHEHMO8 OJisl peanu3ayuu KOHKpemHou
ACY TII.
s Beiopannoit CPB (npumepnsie Bapuantsl CPB nanbl B TUIOBOM 3a1a4e 1 pasnena 2)
ob6ocHoBath BeIOOp SCADA-cHCTEMBI U €€ KOMIIOHEHTOB.

Ipaxmuueckue pabomul. Tema 1. Modenuposanue CPB ¢ ucnonvsosanuem nakema One-CX-
OMRON.
C ucnojp30BaHUEM IakeTa npukiaaaueix mporpamm One-CX-OMRON npomoaenupoBath
paboTy CICIYIOIINX CUCTEM:
1.1. Cucrema 0o0paboTku MHGOOpMALMU COINEPNKHUT MYJBTHIJICKCHBIH KaHal W 3 MUHHOBM.
CurHansl OT JaTYMKOB TTOCTYNAIOT Ha BXOJ KaHajla uyepe3 MHTepBaibl BpeMeHn 10+5 mkc. B
KaHaJie OHU Oy(hepu3yIoTCs 1 IIpeIBapuTeIHLHO 00padaTriBaroTcs B TeueHue 10+3 MKc. 3aTem
OHU TMOCTYMAlOT Ha 00paboTKy B Ty MHUHMOBM, rme mmeercss HauMMeHbIIAs MO JUIMHE
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BXOJIHasl o4epenb. EMKOCTH BXOJHBIX HakomuTened Bo Bcex MUHMUOBM paccuuTanbsl Ha
xpanenne 10 curaanos. Bpems 00paboTku curaana B o600 MuHEIBM paBHO 33 MKC.

1.2.Cuctema o0pabotku 500 CHrHANOB, TMOCTYMAIONIMX C NaTYUKOB. ONpeaenuTh CpeaHHC
BpEMeEHa 3aJICp>KKU CUTHAJIOB B KaHaje 1 MUHUOBM 1 BeposITHOCTH NEPEOTHEHHUS BXOTHBIX
Hakonmrener. Obecreunth yckopeHme o0paboTkm curHama B OBM mo 25 mkxc npu
JIOCTKEHUH CYMMapHOHW OYeper CHTHAJIOB 3HAYSHUS 25 eAMHNII.

Ipaxmuueckue pabomui. Tema 2. 3HaKOMCMBO ¢ OCHOBHBIMU BO3MOICHOCIAMU CPEOCE
paszpabomxu u omaaoku 110 npoepammupyemvix 102utecKux KOHMpoiiepos u mepMuHaios upmol
OMRON.

C ucnonezoBanuem [1I1IT Cx-Programmer u Cx-Simulator OMRON pa3paborats nmporpammy

IUIS PeIN3aliK OJJTHOTO U3 BApUAaHTOB MHINBHyalbHbIX 3a1aHHH.

Bapuanumer unousudyanvruix 3a0anuii:

1.1. YcranoButs B «1» moodepeqHo Ha 5 cek Bce HedeTHble OMTHI B cnoBe 100 (aHaizorumyno
«OETyIINM OTHSMY).

1.2.llogcunTaTh KOMTUYECTBO UMIYIIbCOB, TosiBUBIIKXCS B Oute 100.00, 3a 20 cek. IlosBnenne
HUMITYJIECOB UMUTHPOBATh BPYYHYIO.

1.3.CpaBHuTh 3HaueHUs B s4eiikax, aapeca KoTtopwix 3amucansl B D100 u D200. Pesynbrat
CPaBHEHHMS BBIBECTH B CIICAYIOIEM BHE:

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

1.4.YcranoButb B «1» Ha 3 cek 1-it 6ut B cnoBe 100. 3aTem 3TOT OUT yCTaHOBUTH B «0», a 2-i
out yctaHoBuTh B «1» Ha 3 cek. [ToBroputh 00a neiicTBus 5 pas.

1.5.3amucarp B sueiiku D100-D109 mocnenoBaTenbHO 3HAYEHUS, TIEPBOE M3 KOTOPHIX 3aJaHO B
ciose 100, a kaxxaoe mocienyromniee Ha 3 OOJbIIe MPEeAbITYIIEro.

1.6.3anucare B sueiiku D100-D109 mnociieoBaTenbHO pe3yNibTaT JACICHUS MPEABLAYIIErO
3HauyeHus Ha 2. [lepBoe 3Hauenue 3aaath B ciose 100.

1.7. Oprann3oBath OECKOHEUHBIH IHMKJI, MOJACYUTHIBAIOIIUI KOJMYECTBO S-CEKYHAHBIX
WHTEPBAJIOB, BO BpeMs KoTopbIX B 6ute 100.00 nosiBisiercst ummysibe. [losiBieHre NMITYIIBCOB
UMUTHPOBATh BPYYHYIO.

1.8.OpranuzoBath OECKOHEUYHBI LMK, MNOACYUTHIBAIOIIMA KOJWYECTBO  3-CEKYHAHBIX
WHTEpBaJoB, BO BpeMs koTopbix B oute 100.00 oTcyTcTByeT 3HaueHue «1». [losBienue «1»
UMUTHPOBATh BPYYHYIO.

1.9. Ycranosuts B «1» Ha 3 cex nepsrie 8 6ut B cnose 100. 3aTem 3TH OUTHI yCTaHOBUTH B «0», a
BTOpHIe § OUT yCTaHOBUTH B «1» Ha 3 cexk.

1.10. 3anwucate B siueiiku D100-D109 nocnenoBaTebHO pe3ysIbTaT YMHOKECHHS TPEABIAYIIETO
3HauyeHus Ha 2. [lepBoe 3Hauenue 3aaath B ciose 100.

1.11. CpaBuurp 3Hauenuss B sueiikax D100 m D200. PesymbraT cpaBHEHHS! BBIBECTH B
CJIeTyIOILEM BUJIE:

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

1.12. 3anwucarts B stuetiku D100-D109 nocienoBaTeabHO 3HaYSHUS, IEPBOE U3 KOTOPHIX 3aJ1aHO
B cioBe 100, a kKax0€e MoCIeIyroIiee Ha 5 MEHBIIE MPEABITYIIETO.

1.13. VYcranoButs B «1» moouepenHo Ha 4 cex Bce yeTHble OUTHI B cioBe 100 (anaiornyso
«OeTyIInuM OTHSIMY).

Pa3jen 5. SI3pIku NporpaMMUpOBaHNS CUCTEM PealbHOI0 BpeMEHH
IIpumepnutii nepeuensv 60npocog 0 3auiUmMbl OMUema
0 6bINOJIHEHUU NPAKMUYECKUX padom
[IpenmyriecTBa MHOTOITIOTOYHOTO IPOTPAMMHPOBAHUS B CUCTEMaX PEAIbHOTO BPEMEHH.
MeTonpl TPOrpaMMHUPOBAHUS CHUCTEM PEATbHOTO BPEMEHH, COACPKAINUX IMPOTPAMMUPYEMBbIC
JIOTUYECKHE KOHTPOJLIEPHI.
IIporpammupyembie sorudeckue koHTpoimiepsl OMRON: pacnpenenenne mmaMsaTH, OCHOBHBIC
KOHIICTIIIMH TTPOTPaMMHUPOBAHUSL.
TexHOMOrNM MPOTrPaMMHUPOBAHMUS OOBEKTHBIX KOHTPOJIJIEPOB.
MoO6mIbHOE TTPOTPaMMEPOBAHUE TIPIIIOKECHHI peaTbHOTO BpeMeHH B ctannapte POSIX.
Tunoegvie 3a0auu
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Ipaxmuueckue pabomol. Tema 3. Co30anue MoOUTbHBIX MHO2ONOMOYHBIX NPUTIONHCEHUI 8 CUCTNEMAX
peanvbHo2o 8pemenu Ha ochose cmandapma POSIX
Co3mate IByXIOTOYHOE MPUIIOKEHUE, KOTOPOE BBIYUCISIET YHCIIO «IIM» ¢ MAKCUMaJIbHON
TOYHOCTBIO MocJIe 3amsaToi. [IpunoxkeHue JOKHO coaepKaTh TMIaBHBIN TOTOK
(0OpabaTsIBAIOMIII BBOJI ITOJIH30BATENS) M BRIYUCIUTENBHBINA. [IpeaycMoTpeTh BOZMOKHOCTD
M3MEHEHUS CBOICTB IIOTOKOB U CAEIATh BBIBOJIBI O PEAKLIUH [TIOTOKOB Ha 3TH U3MEHEHHUSL.
IIpaxmuueckue pabomul. Tema 4. OcHo8bl NPoPaMMUPOBanUs CUCTIEM PEAIbHO20 6DEMEHU.
Bapuanmer unousudyaneHvix 3a0anuii:
1.1. OcymecTBUTh KOHTPOIB JUIA ONEpaTopa 3a ABIKEHHEM HEKOTOPOTO MEXaHW3Ma, pabodmid
KOTOPOTO COBEpIIAET LUUKIMYECKOE IBMKEHHUE MO MEPUMETPY IpsMoyroibHuKa. Oneparop
JOJDKEH MEPUOTUYECKH MOATBEPKIATh NPAaBMIIBHOCTh (DYHKIIMOHMPOBAaHHUS MeXaHu3Ma. B
cllyyae HENpPaBWIBHOIO (YHKLIHMOHUPOBAHUS HEOOXOOMMO BBILAATH INpENyNpeKACHUE, a
3aTeM OCTaHOBUTH paboTy.
1.2. brnok ymnpasnenus cBeTopopom
CoctaBuTh IPOrpaMMy, KOTOpasi CHHXPOHH3HUPYET NIEPEKIIF0UEHIE [IBETOB cBeTodopa Ha
nepekpectke. [Ipoekt mabopaTopHON pabOTHI MPENCTaBIAET COOOM MPOCTON OIOK
yIpaBlieHHs ABIKCHHEM Ha TIEPEKPECTKE, UMEIOIEM CBETODOPHI TS ABYX
NepeceKaroIXcsl HanpaBieHui qBKeHuss. CBeTo(GOpbI TOHKHBI UMETh JIBa
MPOTHBOIIOJIOKHBIX COCTOSIHUS — KPACHBIH U 3esieHbli. Takke N0KHBI IPUCYTCTBOBATh
OOMICTTPUHSATEIC IEPEXOAHBIC CTAANU: JKENTHIA 1 KPACHO-)KEITHIH.
[Mocnenusist cramus [oMKHA OBITH JUIMHHEE NpeAbInyiiei. [IpenycMoTpeTh aBTOMaTH4ecKoe
OTKJIIOYEHHE cBeTo(opa depe3 7 MUKIIOB PadOTHI, a TAK)KE aBTOMATHUECKOE BKIIOUCHHE
1I0CJIE OTIPEIESICHHOTO BPEMEHH OKUAAHUS.
Ilpaxmuueckue pabomul. Tema 5. Paspabomxa 110 cucmemol peanbno2o epemenu ¢ UCHOIb308aAHUEM
nPOSPAMMUPYEMBIX T0SUHECKUX KOHMPOL1epo8 npou3goocmea ¢pupmvt OMRON
Pazpaborats nporpammy ¢ ucnons3zoBaruem [T Cx-Programmer u Cx-Simulator OMRON st
peanu3anuy anropuTMa GyHKIMOHUpoBaHus BeiOpanHoii CPB (mpumepnsie Bapuantel CPB
JTlaHbI B THIIOBOH 3amade 1 pazzgena 2).

6.2. IlpumMepHbIe BONPOCHI W 3aJaHHs / 3aJa4u IS MPOMEKYTOYHOM
arrecTauuu

Cemecmp 1

Taﬁ.lmua 9 - HpI/IMeprle TECOPETHUYECCKHUE BOIIPOCHI M NMPAKTHYECCKHE 3a/JaHUA K
3a4eTy € OLEHKOI

1. [TonsATHE peanbHOTO U Pa3IeICHHOTO BPEMEHH.

2. Onpenenenue cucremsl peanbHoro spemenu (CPB). IIpumepst AC PB B
IPOMBIIIJIEHHOCTH.

3. PeXMMBI )KECTKOTO ¥ MATKOTO PEabHOTO BPEMEHH.

4. Knaccudukanus u onucanue pasHosuanocteit ACONY PB.

S. Crpykrypa CPB.

6. Apxurekrypa AC PB.

7. OcHosHuble crangaptsl CPB.

8. KonnyecrBennsie xapakrepuctuku CPB.

9. OreHKa MPOU3BOIUTENIFHOCTH B CHCTEMaX PealbHOTO BPEMEHH.

10.  Texuuueckas ctpykrypa AC PB (B IpOMBINIIEHHOCTH).

11. Cocra, Ha3HaueHue U npuHLuns! peannsanuu KTC AC PB.

12. Knaccuduxkamusi 0ObeKTOB yIpaBIeHUS.

13. CBsi3b ¢ 0OBEKTOM YIIpaBIICHHUS.

14.  TlepBuuHble mpeoOpa30BaTeNN U UX XapaKTEPUCTUKU.

15. OcHoBHBIE NPUHIMIIBI TPEOOPA30BAHUS U NT€PEJaul CUTHAIIOB, BXO/I-BBIXOHbIE
npeoOpa3oBaTenu.

16. Ucnomaurensusie noacucreMsl B CPB.

17.  TlomsTHE MpOrpaMMHUPYEMOTro KOHTpoOJuIepa, ero Mecto B cTpykrype ACY TII. O6nactb
IPUMEHEHHS U EeMKOCTb PhIHKAa KOHTPOJIIEPOB.

18.  Kiaccudukanusi KOHTPOJIEPOB.
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19.  Crannaptel mIporpaMMHUPYEMBIX JJIOTHUYECKUX KOHTPOJUIEPOB.
20.  IIporpammupyemslii torudeckuii KonTpoiep OMRON. Apxutekrypa 1 IpUHIUITBI
(YHKLIMOHUPOBAHUS.

21. OObekTHBIE KOHTpOJUIephl. O0IIas XapakTepUCTHKA.

22.  DJEeKTPOHHbIE KOMIIOHEHTbI OOBEKTHBIX KOHTPOJLIEPOB.

23.  Anmaparypa 00bEKTHBIX KOHTPOJUIEPOB.

24.  IlpoMmbllJIeHHbIE KOMIIBIOTEPHI: XapaKTEPUCTUKA U KITACCUPUKALIMSL.

25.  Hurepdeiicet CPB.

26. Cucremsl 3aUTH 000PYIOBaAHUS.

27.  Meroauka BpIOOpa U KOHOUTYPUPOBAHUS KOHTPOJIJIEPOB.

28.  CpaBHHTENBHBII BEIOOP KOHTPOJUIEPOB 11l peanu3anuu koukpetnoit ACY TIL

29.  IlpakTuka npoeKTHUPOBAHUS OOBEKTHBIX KOHTPOJJIEPOB.

30.  IIpaxruka npoextupoBanus ACYTII na 6aze KOHTPOIIEPOB: MPOESKTUPOBAHUE PEILICHHS
3aJjaud aBTOMaTHU3aLUH.

31.  Tlonsarue, KpaTKas XapaKTEPUCTHKA U KJIaCCU(UKAIUS ONEPATMOHHBIX CUCTEM PEaTbHOTO
Bpemenu (OCPB).

32.  CranaapTbl ONEpalMOHHBIX CUCTEM PEATBHOTO BPEMEHH.

33. Xapakrepuctuku OCPB. Bpems peakuinu CHCTEMBI.

34.  Ocobennoctu o0opynoBanus, Ha KoTopoM npumenstor OCPB. Xapakrepuctuku OCPB,

CBSI3aHHBIE C 0COOEHHOCTSMU 000PYIOBAHHUS.
35.  Apxutekrypa OCPB. OCPB ¢ mononutHO# apxutektypoit. OCPB Ha ocHOBe
MHKPOSIIpA.

36.  Buasl apXUTEKTYpHI SApa U BCIIOMOTATEILHBIE MOTYJIH OTIEPAIIMOHHBIX CHCTEM
peasbHOro BpEMEHH.

37. PeanbHBbIif 1 3aIIUIIEHHBIA PEKUMBI pabOTHI IIPOLIECCOpa.

38.  Snpo B IpUBMIETHPOBAHHOM PEXHME.

39.  OObextHO-OpueHTHpOBaHHBIE OCPB.

40.  OYHKUMOHAJIHHBIE KOMIOHEHTHI ONEPAMOHHON CHCTEMbl aBTOHOMHOT'O KOMIIBIOTEPA.
41.  MexaHuU3MBbI peanbHOI0 BPEMEHH.

42.  Mojenu 3alIUThl TaMATH B ONEPALIMOHHBIX CUCTEMAaX PEabHOI'O BPEMEHH.

43.  ba3pl 1aHHBIX B PEKUME PEATHHOTO BPEMEHH.

44,  CpaBHHTEJIbHAS XapaKTEPUCTHUKA ONEPALMOHHBIX CUCTEM PEaIbHOTO BPEMEHHU.
45. Kpocc-cucremsl.

46.  OpraHusanus u IJIaHUpOBaHuUe npoueccoB U 3a1au B OC PB.

47.  Mopnenupoanue CPB. Opranuszanus B3anMoaeictsus nosb3osarens u CPB.

48.  Uurepoeiic mpuxiaanoro nporpammuponanus CPB.
49.  Tlomp3oBarennckuii naTepdeiic. ['padpuueckuii uatepdeiic OC PB.
50.  Hucrpymenrtansusie cpenctBa PB: SCADA-cucrema Genesis32.

51.  Knaccuduxamus cpeacTB nporpaMMHpPOBaHUS KOHTPOJLIEPOB.

52.  CpenctBa pa3pabotku u oTiaaaku [10 nporpaMMupyeMbIX JOTHYECKUX KOHTPOJIEPOB U
TepMHHANIOB. OCHOBHBIE COCTABIISIONINE U BOZMOXKHOCTH.

53.  IlpeumyiiecTBa MHOIOIIOTOYHOI'O IPOTPAMMHUPOBAHMS B CUCTEMAX PEAJIbHOIO BPEMEHH.
54.  Meroabl NporpaMMHUPOBaHUs CUCTEM PEAIbHOTO BPEMEHH, COJEPIKAIINX

IIPOrpaMMUPYEMBbIE JIOTHYECKHUE KOHTPOJLIEPBI.
55.  Ilporpammupyemsie noruueckue koutposuiepsl OMRON: pacnipeneneHue namsaru,
OCHOBHBIE KOHIICTIIIUY IIPOIPaMMUPOBAHUS.

56.  TexHONOrMH IPOTPAMMHUPOBAHUS OOBEKTHBIX KOHTPOJUIEPOB.

57. Mo6uiibHOE TPOrpaMMHUPOBaHHE MTPUIIOKEHUH peanbHOro BpeMeHu B crangapte POSIX.

Tumnossie 3agauu:

1. C ucnonwszoBanuem [T ONE-Cx-Simulator OMRON pa3pabotath mporpamMmy AJist
peanu3anuy OJHOTO U3 BAPUAHTOB MHAWBUYaTbHBIX 3aJaHUK (TPUMEPHBIN NIepeueHb MPUBEICH
B THITOBBIX 3a1auax uist [Ipakruueckoii pabotsl mo Temam 1-5).
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